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RAILWAY  AND  ENGINEERING  PROGRESS 

IN  AFRICA. 

By  J .  Hartley  Knight. 

Mr.  Knight's  article  is  a  brief  but  highly  suggestive  review  of  engineering  achieve- 
ments and  engineering  opportunities  whose  extent  is  perhaps  too  little  appreciated  by  many 
of  our  readers.  And  the  larger  significance  is  that  conveyed  by  our  contributor's  conclud- 
ing sentences:  '  that  (in  Africa)  only  the  fringe  of  railway  development  has  yet  been 
touched,  and  for  many  years  to  come  there  will  be  an  increasing  and  vigorous  demand 
for  electrical  power  and  mining  machinery  and  the  whole  range  of  mechanical  equipment 
and  supplies." — The  Editors. 

IT  was,  I  think,  in  1900  that  my  first  article  on  railway  construc- 
tion in  Africa  appeared  in  these  pages,  and  from  time  to  time 
since  I  have  been  permitted  to  ''report  progress"  as  the  iron  road 
continued  to  advance  in  that  continent,  the  last  occasion  being  exactly 
two  years  since.  In  the  decade  thus  covered  a  wonderful  transforma- 
tion has  been  efifected  and  some  notable  engineering  triumphs  remain 
to  be  recorded — triumphs  wdiich  stand  as  a  monument  of  patience, 
perseverance,  and  skill  on  the  part  of  those  who,  with  splendid  strenu- 
ousness,  have  pushed  their  way  into  the  remotest  corners  of  barbar- 
ism and  brought  the  head-light  of  the  locomotive  to  bear  on  some  of 
the  darkest  places  of  the  Dark  Continent. 

In  a  railway  carriage  the  other  day  I  heard  two  men  discussing 
this  very  subject.  One  was  enthusiastic  at  the  way  railway  engineer- 
ing had  transformed,  and  was  transforming,  Africa;  the  other  was 
disposed  to  treat  the  whole  thing  slightingly.  ''See  the  years  they 
have  been  at  it,"  he  observed ;  "I  can't  see  what  there  is  to  crow  about : 
look  what  has  been  done  in  America  since  they  first  started  to  build 
railways  and  compare  it  with  the  total  mileage  of  work  actually  ac- 
complished in  Africa!  Why,  there's  simply  no  comparison!"  Possi- 
bly not ;  but  it  apparently  did  not  occur  to  the  s^^eaker  that  the  condi- 
tions on  the  continents  are  not  quite  the  same  and  that  to  institute 
comparisons  was  not  only  absurd  but  also  grossly  unfair,  seeing  that 
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THK    KAIIAVAY    STATION,   lAl'K    lOVSN. 
These   two  statinriH  arr   llic   trnniiii    of   the   Kignntic  and  by   some   tluuiKlvt   chiiiu  rical    project 
of  a  throiinh   not  lli  .itid  soiitli   line  across   Africa,   which   Mr.   Knight   says 
is  now  in  not  Uic  smallest  doubt  of  early  completion. 
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llic  while  i)()])iilati()n  of  Africa  all  told  is  not  to  he  mciitioiied  in  the 
same  hreath  with  thai  of  America,  to  say  nothinj^  of  the  former's 
pohtical  divisions  and  the  conse(inenl  want  of  co-ordination  in  deal- 
insj'  with  railwax'  affairs. 


INTERIOR    OF    DURBAN    STATION^    NATAL    GOVERNMENT   RAILWAYS. 

The  fact  remains  that  the  white  peoples  of  Africa,  sparse  and 
scattered  as  they  are,  have  much  to  be  proud  of  in  the  matter  of  rail- 
way development,  and  especially  so  in  the  sub-continent.  But  when 
all  is  said  and  done  the  line  known  as  the  Cape-to-Cairo  Railway — 
popularly  supposed  to  be  the  conception  of  the  late  Cecil  Rhodes — is 
^till  the  most  fascinating  and  most  ''fancied"  of  all  the  lines  in 
Africa.  The  object  of  that  railway  is  not,  as  Rhodes  himself  once 
pointed  out,  to  enable  a  human  being  to  get  in  at  Cape  Town  and  get 
out  at  Cairo.  Rather  is  it  *'to  cut  Africa  through  the  centre,"  so  that 
the  railway  'Avill  pick  up  trade  all  along  the  route.  The  junctions  to 
the  east  and  west  coasts,  which  will  occur  in  the  future,  will  be  out- 
lets for  the  traffic  obtained  along  the  routes  of  the  line  as  it  passes 
through  the  centre  of  Africa."  And  slowly,  but  none  the  less  surely, 
that  cutting  process  is  still  going  on,  to  the  chagrin  of  those  who 
predicted  a  dismal  failure  of  the  whole  scheme  after  Rhodes's  death, 
and  the  astonishment  of  the  croakers  who  stigmatised  the  idea  as 
chimerical  almost  from  its  very  conception. 


Aisovi:,    iu;n,i>iN(;    tklkckai'Ii    mm:,    kiiodksia    uuokkn     nii.i,.       lu.i.ow ,    uwana- 

MKUIJVVA    KKSTIVITIKS,    KIIODKSI A-(()N(i()    FKONTIKK. 

The    trrtiiiiuis    of   tin-   Cain-to-Cairo    route    was   at    Itrokrn    liill    for    srviral    years.      TIu-    liiu- 

crossed   into    KelKian   territory   on    Nov.    1(5,    1001). 
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l'(j:<r    NATAL. 


What  is  the  position  of  the  railway  today?  Nearly  two-thirds  of 
the  whole  line,  from  Cape  Town  in  the  sonth  to  the  Congo  border, 
and  from  Cairo  in  the  north  to  a  point  nearly  200  miles  sonth  of 
Khartonm,  are  practically  completed ;  and  there  is  now  not  the 
smallest  doubt  that  the  intervening  stretch  will  "get  itself  built"  in  due 
course.  If  the  original  idea  of  the  route  from  the  south  is  not  being 
strictly  adhered  to,  it  does  not  matter  a  solitary  dime,  so  long  as  the 
line  advances.    And  this  it  is  doing  in  spite  of  local  difficulties,  engi- 
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neering,  international,  or  financial.  When  I  "left"  the  line,  a  couple 
of  years  since  in  these  pages,  railhead  was  at  Rhodesia  Broken  Hill, 
and  there  it  remained  for  several  years.  In  January  last,  however,  a 
contract  was  entered  into  with  Messrs.  Pauling,  the  railway  engineers, 
for  an  extension  of  the  line  to  Bwana  Mkubwa,  on  the  Congo  border, 
some  132  miles  away,  which  point  was  reached  on  November  16  last. 


TRAIN    DE   LUXE,   RHODESIA   RAILWAYS. 
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BENGUELLA  :    THE    STARTING    PLACE    OF    THE    RAILWAY. 

The  same  engineers  are  now  busy  on  the  other  side  of  the  border  and 
expect  to  reach  the  next  stage  of  the  work — the  Star  of  the  Congo 
mine — early  in  October.  Two  bridges  and  two  embankments  are  in- 
cluded in  the  recently  completed  section,  the  line  running  for  miles 
through  forests  of  native  teak  wood. 

Early  in  December,  Bwana  Mkubwa  was  the  scene  of  an  interest- 
ing gathering  of  railway  men  and  others,  who  assembled  by  special 
invitation  to  celebrate  the  passage  of  the  first  train  across  the  Belgian 
frontier.  Under  a  triumphal  arch,  gaily  decorated  with  flags  and 
situate  in  the  heart  of  a  forest,  the  last  two  fishplates  (made  of  locally- 
smelted  copper)  were  riveted  on  either  rail  by  two  of  the  leading  men 
present,  namely,  Mr.  Wallace,  the  Administrator  of  Northwestern 
Rhodesia,  and  Baron  Wangerwee,  the  representative  of  the  Congo. 
A  few  minutes  later  the  special  engine  and  train  steamed  across  the 
border  and  pulled  up  into  Belgian  territory.  At  the  banquet  which 
followed,  some  interesting  speeches  were  made,  not  the  least  so,  being 
delivered  by  Mr.  T.  S.  McEwen,  general  manager  of  the  Cape  Gov- 
ernment Railways,  who  incidentally  contrasted  South  African  rail- 
ways with  the  other  systems  of  the  world,  maintaining  that  for  com- 
fort and  catering  they  were  equal  to  British  railways,  and  only 
slightly,  if  at  all,  inferior  to  American. 

As  has  been  indicated,  the  intention  is  to  carry  the  line  to  the 
highly-mineralised  region  known  as  the  Star  of  the  Congo,  and  prob- 
ably thence  onwards  to  a  point  near  Kambove.  Ultimately,  it  will 
meet  the  Benguella  railway  now  advancing  from  Lobito  Bay,  in  Por- 
tuguese West  Africa,  some  details  of  which  will  be  found  in  my 
article  of  two  years  ago.  The  most  difficult  part  of  the  work,  from 
Lobito  Bay  up  to  kilometre  216,  was  constructed  by  Griffiths  &  Co., 
Contractors,  Ltd.,  and  included  a  rock  section  and  numerous  bridges 
and  other  heavy  work.   The  contract  having  been  completed,  the  work 
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was  put  up  for  re-tender  and  the  offer  of  Messrs.  Pauling  was  ac- 
cepted and  the  work  is  now  being  proceeded  with.  From  Lobito  Bay 
to  the  Hue's  objective  in  the  Katanga  district  is  roughly  about  900 
miles,  almost  in  a  straight  line,  but  the  extension  from  kilometre  216 
should  be  child's  play  to  the  engineer,  seeing  that  the  country  be- 
tween it  and  Katanga — so  Mr.  Norton  Griffiths  once  told  me — is  as 
flat  as  a  billiard  table  and  presents  no  engineering  difficulites. 


(All    Mill. I  I,  \     I'.KIIK.I  ,    l.i)i:ll(i    \:\\      \<\[\.\\\\,    l'iii<  I  I    1,1    I  ,^|.,     \\  l.M     Al'KllA. 

( )f  ccnirse,  tlir  idea  is  to  iiiaki-  (hc>  Uciignella  Wwv  pa\-  its  way  sec- 
tion by  section.  "(  )nce  wc  icaili  kilometre  ^^Jo,"  wrote  an  uflicial  of 
the  company,  "the  earnings  from  the  railway  will  be  sufficient  to  pay 
the  cxpeu'liture  and  leave  enough  lor  the  debenture  interest."  Mr. 
Robert  Williams,  the  moving  si)irit  in  tlk>  Lobito  r»av- Katanga  scheme 
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— has  recently  arrani;c(l  with  the  I'ortu^uese  (l(jvernnient  for  favor- 
able modifications  in  the  ori<4inal  concessions  whereby  an  extension  of 
time  has  been  given  to  biiihl  further  sections  of  the  hne. 

l^-oni  what  point  or  wlien  the  Cape-to-Cairo  hne  will  he  extended 
nortliwards  no  man  at  the  moment  knoweth.  Two  years  ago,  I  i)re- 
dicted  that  the  other  prong  of  the  contemplated  fork  from  Jkoken 
Hill  to  the  north — that  running  through  German  territory  alongside 
Lake  Tanganyika — would  be  abandoned  "for  some  years  to  come,  at 
all  events."  Today,  it  looks  as  if  that  route  is  abandoned  for  all  time. 
I  do  not  say  the  Germans  are  to  blame  for  that ;  but  I  do  say  that  they 
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have  never  shown  any  particular  enthusiasm  for  the  Cape-to-Cairo 
scheme.  Possibly,  they  think  that  with  such  a  splendid  waterway  on 
hand  there  is  no  need  to  build  a  line  alongside  it  in  their  territory, 
but  that  the  Cape-Cairo  railway  should  connect  north  and  south  with 
the  lake.  I  certainly  think  that  in  time  to  come  w'e  shall  see  a  line 
running  from  Broken  Hill  to  the  most  southerly  corner  of  Tangan- 
yika, there  to  connect  with  a  fleet  of  lake  steamers,  but  at  present 
there  is  no  intention  to  carry  the  railway  in  that  direction.  The 
present  tendency,  as  I  have  shown,  is  to  carry  it  w^estwards,  and  the 
chances  are  that  in  time  to  come  it  will  be  united  with  the  system 
known  as  the  Great  Lakes  Raihvay,  and  thence  be  carried  across 
country  till  it  reaches  Uganda  or  some  point  in  Southern  Sudan 
where  it  can  be  linked  up  with  Khartoum  and  so  carried  on  to  Cairo. 
Meanwhile,  the  railway  is  rapidly  being  pushed  on  south  of  Khar- 
toum, a  section  of  120  miles,  as  far  as  Wad  Medani — an  important 
place  on  the  Blue  Nile — having  been  opened  for  traffic.  Construction 
is  still  going  on,  at  the  rate,  I  understand,  of  a  mile  a  day,  the  course 
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IN    TIIK    MAI'.IUA    FOKKST,    UCANPA. 

of  tlic  line  coiitiiuiin^  sonic  50  miles  further  south  along  the  Blue 
Nile  and  then  turninj^  westward  across  the  (ihezireh  to  the  White 
Nile  at  Kosti,  where  a  fine  new  hridj^e  is  nearinj^-  completion  to  take 
it  up  to  I'^J  ( )l)eid  in  the  Kordofan  district.  The  section  from  Kosti 
to  h^l  ( )l)ei(l  will  not,  however,  he  on  the  C  ape-to-Cairo  route  and 
through  travellers  will  have  to  leave  the  rail  at  Kosti  for  the  south  hy 
boat  up  the  White  Nile.  In  addition  to  the  I'.lue  Nilo  railway  bridge 
another  is  in  course  of  construction  over  the  White  Nile  at  Goz-Abu- 
Gowa,  192  miles  south  of  Khartoum.     Both  these  bridges  are  IxMug 
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built,  I  iiiKkM-stand,  by  tbc  Clcvclaiul  IJridf^c  Co.,  of  DarHngton,  Eng- 
land, tbc  linn  responsible  for  tbe  great  bridge  spanning  the  gorge  of 
the  \  ictoria  I'alls,  in  Rhodesia. 


KHARTOUMr 


■'sSl/   GETEilNA 


Medmw 


SKETCH    MAP  OF  THE   SOUTHERN   SUDAN. 

I  have  referred  to  Uganda,  which  is  likely  to  play  a  not  unimpor- 
tant part  in  the  distant  development  of  the  Cape-to-Cairo  scheme. 
Up  to  the  present,  however,  Uganda  itself  is  innocent  of  railways — 
the  well-known  line  which  bears  its  name  being,  of  course,  in  the 
adjacent  territory  of  British  East  Africa — unless  one  can  call  three 
miles  of  mono-rail,  which  is  now  being  experimented  upon,  near 
Kampala,  a  railway.    Schemes  are  projected  for  the  construction  of  a 
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line  in  Uganda  which  will  prohably  be  worked  as  part  of  the  Uganda 
railway  or  in  conjunction  with  it.  Another  proposed  line  is  intended 
to  go  from  Kampala  to  the  Congo  border,  and — who  knows? — perhaps 
this  is  destined  to  be  the  connecting  link  of  the  trunk  line  the  southern 
railhead  of  which  is,  for  the  time  being,  at  Bvvana  Alkubwa. 

i)i  the  Uganda  Railway,  so-called,  but  little  need  be  added  to  what 
I  have  said  about  it  in  previous  articles.  It  has  reached  the  paying 
stage,  even  if  the  returns  for  the  year  ended  March  ^^  i .  \()i^(),  showed 
but  a  very  slight  improvement  over  the  preceding  twelve  months. 
J^xtensions  from  the  main  line  are  either  in  being  or  are  contemplated, 
and  in  the  latter  category  may  be  ])lace(l  the  line  which  is  to  open  up 
tlie  great  natural  soda  deposit  known  as  Lake  Magadi.  This  branch  is 
to  be  constructed  and  worked  by  the  (Government,  and  will  be  of  the 
.same  pattern  as  the  Uganda  Railway,  of  which  it  will  form  a  part. 
The  route  was  lately  surveyed  by  .Mr.  I'lvd.  .Shdford.  the  well-known 
engineer,  and  the  country  traversed  i)roved  to  be  extremely  difficult, 
the  route  being  contimially  cros.sed  by  escarpments,  eight  to  ten  miles 
long,  and  3cx)  to  400  feet  high,  f.ions  were  constantly  met  with  en 
route  and  at  one  camp  an  infuriated  rhino  deliberately  charged  a  tank 
containing  the  only  supply  of  water. 


A'.  ///.//'.  / )'     /•.V(;/A7:/:A'/A7;     /A^    AFRICA. 
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(  )n  tlu'  otluT  side  of  tlic  continent  both  in  Urilisli  and  French  terri- 
tory, a  i^ood  deal  of  activilx'  in  railway  circles  lias  to  be  chronicled. 
Two  \ears  a.-^'o  in  riii'.  En(;ini:i:ki xc.  Maca/iM':  I  j^ave  some  account 
of  what  the  iJritisli  proposed  to  do  in  openin<4'  up  Nig'cria  and  how  a 
Hue  of  3  feet  6  inches  gaui^e  and  400  miles  in  lenj^th  was  to  connect 
Karo  on  the  River  Nii^er,  with  Zanju'era  and  Kano,  and,  ultimately, 
Kano  with  the  coast  port  of  La.^os.  I^xcellent  prc^j^ress  has  been 
made  w  ith  the  two  sections  of  the  line  and  it  is  ex])ccted  that  by  Sep- 
tember next  throui^h  communication  will  be  established  between  Lagos 
and  Kano.  The  section  from  Lagos  to  Jebba  was  completed  in  April 
last.  Opposite  to  Jebba  the  River  Niger  flows  in  two  branches  en- 
closing a  small  island,  and  eventually  the  river  will  be  crossed  at  this 
point  by  two  large  bridges.  To  the  north  of  this  the  line  is  being 
continued  to  the  Kaduna  river  and  thence  along  the  course  of  a  steam 
tramway — built  by  the  former  High  Commissioner,  Sir  F.  Lagard — 
to  Zangera.  From  Zangera  a  connection  will  be  established  with  the 
l)aro-Kano  line  and  thus  on  the  completion  of  the  latter  section  (pos- 
sibly during  the  coming  year)  one  will  be  able  to  travel  from  Kano 
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ONE    OF    THE    BRIDGES    ON    THE    STANLEYVILLE    RAILWAY,    UNDER    CONSTRUCTION. 
These  are  features  of  the  Great  Lakes  Railway  project. 
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either  all  the  way  by  train  to  the  coast  at  Lagos,  or  by  train  to  Baro 
and  thence  by  river  steamer  to  the  mouth  of  the  Niger. 

Elsewhere,  other  lines  are  being  constructed  which,  although  per- 
haps of  a  minor  character,  are  yet  of  considerable  local  importance 
and  have  a  direct  bearing  on  the  African  railway  scheme  as  a  whole. 
This  article  has  already  run  to  such  length  that  I  can  only  give  these 
barest  mention.  Thus,  in  the  sub-continent,  the  much-needed  line 
which  is  to  connect  Cape  Colony  and  Natal  is  at  last  nearing  comple- 
tion, and  in  the  latter  colony  there  is  an  accumulation  of  railway  work 
to  be  carried  through,  including  the  line  into  Zululand.  Several  new 
lines  are  to  be  built  in  Orange  River  Colony,  one  of  which  will  open 
up  a  new  route  to  Basutoland  and  tap  some  very  rich  farming  country. 
Some  notable  extensions  are  in  progress  in  the  Transvaal ;  and  in 
Rhodesia  a  start  is  to  be  made  this  year  with  the  first  section  of  the 
line  between  Majol  and  Abercorn.  It  remains  to  be  seen  what  effect 
the  forthcoming  Union  of  South  Africa  will  have  on  local  railway 
projects. 

In  German,  Im-cikIi  and  Portuguese  Africa  many  important  pro- 
jects are  c()ntc'mj)Iatc'(l,  not  the  least  of  these  being  that  between  In- 
hambane  and  inliarriine.  in  I'ortugal's  south-east  territory.  Railway 
activity  is  also  rei)()rted  in  the  vicinity  of  the  (Ireat  Lakes  Railway, 
in  the  Congo  region;  and  in  l^gypt  the  railway  engineers  are  busy  in 
more  than  one  direction,  in  no  other  part  of  the  world,  perhaps,  is 
railway  construction  so  nuich  to  the  fore  as  in  Africa,  and  the  amount 
of  material  now  being  poured  into  that  country  from  all  parts  of  the 
world  must  be  enormous.  And  the  glad  fact,  from  the  engineering 
point  of  view,  remains  that  only  the  fringe  of  railway  development  has 
yet  been  touched,  and  that  for  many  years  to  come  there  will  be  an 
increasing  and  vigorous  demand  for  electrical  power  and  mining  ma- 
chinery and  the  whole  range  of  mechanical  equipment  and  supplies. 


COMPENSATION   OF   WORKMEN  AND    EFFICIENCY 

OF  OPERATION. 

By  H.  L.  Gantt. 

III.    TASK    AND    BONUS. 

Mr.  Gaiilt's  scries,  whicli  is  attracting  widespread  and  close  attention  from  employers 
and  managers  of  labor,  began  in  our  issue  for  February  last.  Preceding  parts  have  con- 
sidered the  efficiency  of  workers  as  influenced  by  mode  of  management  and  compensation 
under  the  day-work  and  piece-work  systems,  respectively.  The  fourth  part,  which  will 
follow  in  May,  will  show  in  detail,  by  the  aid  of  most  interesting  colored  charts,  what  has 
been  accomplished  by  Mr.  Gantt's  system  in  various  occupations  and  in  a  large  number  of 
individual  cases. — The  Editors. 

IN  the  previous  articles  an  attempt  was  made  to  show  that  present 
labor  conditions — that  is,  labor  unions  and  employers'  associa- 
tions— are  a  natural  and  almost  a  necessary  result  of  the  present 
methods  of  handling  workmen.  The  horizontal  wage,  under  which 
men  in  a  certain  class  get  a  certain  wage  and  under  which  it  is  prac- 
tically impossible  for  any  individual  to  get  much  more  than  the  aver- 
age day,  or  piece-work,  wage  of  the  class,  has  its  effect  in  causing  the 
workmen  of  that  class  to  combine  to  get  the  average  wage  of  the  class 
mcreased. 

It  was  also  explained  that  as  long  as  we  classified  workmen  and 
paid  those  of  one  class  substantially  one  wage,  without  greatly  vary- 
ing that  wage  according  to  efficiency,  the  efficient  men,  realizing  that 
they  could  not  get  any  more  money  than  was  paid  to  the  average  of 
their  class,  would  continue  to  combine  with  the  others  in  that  class 
to  have  the  class  wage  raised.  This  is  what  they  have  done  in  the 
past;  and,  if  we  read  human  nature  aright,  this  is  what  they  will  do 
in  the  future,  until  some  means  has  been  devised  by  which  the  efficient 
man  can  get  proper  compensation  for  his  work.  When  his  compen- 
sation is  independent  of  what  the  inefficient  man  gets,  he  will  not 
worry  himself  greatly  about  combining  with  the  inefficient  man.  The 
employer  recognizes  that  the  efficient  man  is  worth  more  to  him  than 
the  inefficient  man,  but  most  employers  do  not  know  any  scheme  by 
which  they  can  compensate  the  efficient  man  according  to  his  deserts, 
and  avoid  trouble  with  the  inefficient  man. 

The  object  of  this  article  is  to  show  what  we  have  accomplished 
both  in  the  way  of  rewarding  the  efficient  man,  and  of  making  the 
inefficient  man  efficient. 
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In  1899  I  was  offered  a  position  with  the  Bethlehem  Steel  Com- 
pany to  assist  in  putting  into  operation  methods  for  increasing  the 
efficiency  of  their  labor.  This  work  was  being  done  by  Mr.  F.  W. 
Taylor,  with  whom  I  had  been  associated  twelve  years  previously  in 
the  Midvale  Steel  Company,  where  the  methods  underlying  Mr.  Tay- 
lor's work  had  originated,  and  where  they  are  still  in  operation. 

One  object  that  Mr.  Taylor  had  in  mind  was  to  establish  through- 
out the  plant  a  system  of  piece  work  based  on  a  scientific  study  of 
what  could  be  done,  and  to  make  piece  rates  that  should  be  permanent. 
The  portion  of  the  works  that  seemed  to  offer  the  greatest  field  was 
the  main  machine  shop;  but  before  setting  these  piece  rates  it 
was  necessary  to  make  a  great  many  changes.  Machines  in 
this  shop  had  been  located,  not  with  reference  to  any  particular 
system  of  management  (because  nobody  had  given  the  system  of 
manageinent  any  particular  thought)  but  promiscuously,  throughout 
the  shop. 

In  order  to  do  work  economically  it  was  desirable  to  rearrange 
the  machine  tools  in  such  a  manner  that  a  foreman,  expert  on  one 
class  of  work,  should  be  able  to  supervise  that  work.  Accordingly 
the  location  of  the  machines  was  so  changed  as  to  place  the  large 
lathes  in  one  group,  the  small  lathes  in  another,  the  planers  in  an- 
other, etc.  While  the  machines  were  being  moved  they  were  re- 
speeded  to  enable  them  to  utilize  to  advantage  the  improvements  that 
had  been  made  in  tool  steel,  Mr.  Taylor  at  the  same  time  making  a 
large  number  of  experiments*  to  determine  the  best  shapes  of  tools 
and  the  best  tool  steel  with  which  to  do  the  work,  which  in  this  shop 
was  very  miscellaneous  in  character.  Even  when  we  got  the  shop  re- 
arranged, much  study  still  had  to  be  done  before  we  could  know 
enough  about  the  conditions  to  make  permanent  piece  rates. 

The  high  degree  of  perfection  demanded  by  Mr.  Taylor  took 
iiiiicli  time;  and  the  consequence  was,  that  although  slide  rules  for  de- 
termining lir)\v  to  do  machine  work  and  instruction  cards  for  direct- 
ing the  workmen  had  l)ecn  in  use  since  May,  1899,  the  monthly  out- 
put of  the  shop  during  the  year  from  March  i,  1900,  to  March  i, 
ir>oi,  had  been  but  little  more  than  the  monthly  average  for  the  five 
vcars  preceding. 

Up  to  this  time  we  had  devoted  ourselves  to  the  study  of  what 
ronld  be  dmir.  and  harl  done  Init  little  to  cause  the  workmen  to  co- 
operate with  us.    This  record  shows  that  we  had  not  in  any  measura- 


•Tlir    rrniilt    «)f    tIjcSC    rxpcrimriitH    was    the  drvt  Inpmciit   of  (lu-  TaylorWIiitc  method  of 
trrating    tnnl    steel. 
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])\v  ilv'^vcv  sc'ciuxmI  llicii-  co-opcralioii.  In  otlicr  words,  \vc  liad  niiirli 
knowledge,  l)iit  were  unable  to  gel  any  substantial  benefit  from  it 
because  tlie  men  would  not  help.  Mot  being  ready  to  introduce  the 
ilifferential  piece-rate  system,  wliieli  was  regarded  as  the  ideal  one  for 
obtaining  a  maximum  output,  I  felt  that  we  should  not  wait  for  per- 
fection, but  should  oflfer  the  workmen  additional  pay  in  some  manner 
that  would  not  interfere  with  the  ultimate  adoption  of  the  differential''" 
piece-rate  system.  Accordingly  on  March  1 1,  1900,  I  suggested  that 
we  pay  a  bonus  of  50  cents  to  each  workman  who  did  in  any  day  all 
the  work  called  for  on  his  instruction  cards.  This  was  adopted  at 
once,  and  Mr.  E.  P.  Earle,  the  superintendent  of  the  machine  shop, 
suggested  that  we  should  also  pay  the  gang  boss  (man  who  supplied 
the  work)  or  speed  boss  (foreman)  a  bonus  each  day  for  each  of  his 
men  that  earned  his  bonus.  This  was  also  approved,  and  both  plans 
were  ordered  to  be  put  into  execution  as  promptly  as  possible. 

This  bonus  payment  was  begun  at  once,  and  on  May  13  the  assist- 
ant superintendent  of  the  machine  shop,  Mr.  R.  J.  Snyder,  made  the 
following  report: 

Mr.  E.  P.  Earle, 

Supt.  of  Machine  Shop  No.  2. 
Dear  Sir: 

I  hand  you  herewith  some  notes  on  the  results  obtained  by  the  intro- 
duction of  the  "bonus"  plan  for  remunerating  labor  in  No.  2  machine  shop. 
(Here  follow  machine  numbers  and  dates  when  they  were  started  on  this 
plan.) 

One  of  the  best  results  after  a  short  trial  has  been  the  moral  effect 
upon  the  men.  They  have  had  it  placed  in  their  power  to  earn  a  very  sub- 
stantial increase  in  wages  by  a  corresponding  increase  in  their  productive 
capacity,  and  this  has  given  them  the  feeling  that  the  company  is  quite 
willing  to  reward  the  increased  effort.  They  display  a  willingness  to 
work  right  up  to  their  capacity,  with  the  knowledge  that  they  are  not 
given  impossibilities  to  perform.  This  effect  has  been  brought  about  by 
the  good  use  of  our  excellent  slide  rules  in  the  hands  of  a  number  of  the 
most  thoroughly  practical  men,  who,  when  the  results  which  they  demand 
have  been  declared  impossible  to  obtain,  have  repeatedly  gone  out  into  the 
shop  and  themselves  demonstrated  that  the  time  was  ample,  by  doing  the 
work  well  within  the  limits  set.  All  this  has  inspired  the  confidence  of 
the  shop  hands,  and  the  excellent  instruction  cards  sent  out  are  gradually 
evolving  from  laborers  a  most  efficient  lot  of  machine  hands.  .  .  .  The 
percentage  of  errors  in  machining  has  been  very  materially  reduced,  which 
is  unquestionably  due  to  the  fact  that  in  order  to  earn  his  bonus  a  man 
must  utilize  his  brains  and  faculties  to  the  fullest  extent,  and  so  has  his 


*Tlic  differential  piece  rate  was  devised  by  Mr.  F.  W.  Taylor  while  with  the  Midvale 
Steel  Co.  to  stimulate  maxinuim  production.  It  consisted  of  a  high  rate  per  piece  if  a 
definite  large  product  per  day  was  attained,  and  a  lower  piece  price  if  the  output  was  less 
than  the  amount  set.  The  effect  of  the  system  was  to  cause  a  big  increase  in  wages  for 
attaining  a  definite   degree  of  efficiency. 
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attention  closely  fixed  on  the  work  before  him,  as  every  move  must  be 
made  to  count.  He  thus  has  no  time  for  dreaming,  which  was,  no  doubt, 
the  cause  of  many  errors. 

The  condition  of  the  machines  is  vastly  improved.  Most  care  has 
been  taken  to  point  out  to  the  men  that  the  best  results  can  be  obtained 
only  by  keeping  their  machines  in  good  running  condition,  well  lubricated 
and  cleaned.  They  have  not  been  slow  to  realize  this,  and  cases  of  jour- 
nals cutting  fast  are  very  rare,  while  before  the  introduction  of  the 
"bonus"  plan  this  was  a  very  common  occurrence.  Breakdowns  are  also 
of  a  less  frequent  occurrence. 

The  crane  service  lately  has  given  us  little  trouble,  and  lack  of  crane 
service  was  formerly  a  constant  excuse  of  the  bosses  and  men  for  not 
being  able  to  keep  machines  filled  with  work.  The  improvement  in  this 
case  arose  from  the  rule  laid  down  that  no  exceptions  or  allowances 
would  be  made  for  delays  due  to  this  cause. 

It  is  only  by  the  introduction  of  this  "bonus"  plan  that  we  have  had 
furnished  the  automatic  incentive  for  men  to  work  up  to  their  capacity 
and  to  obtain  from  the  machines  the  product  which  they  are  capable  of 
turning  out.  It  has  lifted  the  hands  of  the  speed  bosses  (foremen)  and 
enabled  them  to  act  in  the  capacity  for  which  those  positions  were  created 
— that  of  instructors. 

These  are  some  of  the  direct  results  obtained.  Indirectly  it  has  elim- 
inated the  constant  necessity  for  driving  the  men,  and  has  enabled  the 
shop  management  to  divert  some  of  its  energy  into  perfecting  the  organ- 
ization, which  only  will  enable  us  to  give  a  good  account  of  the  shop 
equipment.  Much  good  has  also  resulted  from  putting  the  work  through 
in  lots,  and  keeping  each  machine  as  nearly  as  possible  on  the  same  kind 
of  work. 

It  is  also  a  pleasure  to  note  in  this  connection  the  deep  interest  taken 
in  the  work  by  the  men  connected  with  it,  and  the  fine  co-operative  spirit 
which  prevails  among  all  hands. 

This  report  was  made  only  two  months  after  the  bonus  system 
was  started,  now  nearly  nine  years  ago,  and  is  particularly  valuable 
as  it  emphasizes  some  of  the  fundamental  principles  on  which  success- 
ful work  of  this  character  must  be  founded.  We  must  secure  the  con- 
fidence and  co-operation  of  the  workman  by  assuring  him  equitable 
compensation.  If  we  fail  to  do  this,  any  results  we  may  got  will  be 
of  short  duration  and  our  work  w'll  finally  come  to  naught.  Many 
of  the  failures  to  get  continuously  the  high  efficiency  which  seemed 
easily  j)ossil)lc,  have  been  due  to  a  disregard  of  the  fact  that  the  work- 
man is  entitled  to  a  share  in  the  benefits  of  increased  efficiency,  and 
in  the  long  run  will  not  co-operate  unless  ho  gets  it. 

The  attempt  to  drive  the  workman  to  increased  efforts  which  ben- 
efit the  employer  alone,  necessarily  creates  a  force  of  opposition  which 
grows  greater  as  it  is  carried  farther.  Finally,  the  force  o'f  opposition 
becomes  so  great  that  further  progress  is  imjxxssible  and  the  system 
of  management  based  on  force  breaks  down.    This  is  as  it  should  be, 
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if  \vc  .'lie  to  |)r()<4rcss  fioni  an  era  of  force  to  one  of  efjnity,  and  to 
make  obsolete  the  doctrine  lliat  "they  sliould  take  who  have  the  i)ovver 
and  they  should  kec])  who  can."  Continual  failure  to  obtain  our  ends 
permanently  by  force,  and  success  in  obtaininj^-  them  by  co-operation, 
will  ultimately  show  that  the  selfishness  that  prom])ts  the  use  of  force 
is  unintellii^ent.  and  that  the  most  intelligent  selfishness  is  that  which 
shares  the  benefits  equitably  among  those  helping  to  obtain  them. 

In  closing  the  discussion  on  a  j^aper  on  training  workmen,  read 
before  the  American  Society  of  Mechanical  luigincers,  December, 
1908,  I  made  the  following  statement: 

A  system  of  management  may  be  defined  as  a  means  of  causing  men 
to  co-opcratc  with  each  other  for  a  common  end.  If  this  co-operation  is 
maintained  by  force,  the  system  is  in  a  state  of  unstable  equilibrium,  and 
will  j^o  to  pieces  if  the  strong  hand  is  removed.  Co-operation  in  which  the 
bond  is  mutual  interest  in  the  success  of  work  done  by  intelligent  and 
honest  methods  produces  a  state  of  equilibrium  which  is  stable  and  needs 
no  outside  support. 

In  the  paper  itself  the  following  statements  are  found: 

The  general  policy  of  the  past  has  been  to  drive,  but  the  era  of  force 
must  give  way  to  that  of  knowledge,  and  the  policy  of  the  future  will  be  to 
teach  and  to  lead,  to  the  advantage  of  all  concerned. 

It  is  too  much  to  hope,  however,  that  the  methods  about  to  be  de- 
scribed will  be  adopted  extensively  in  the  near  future;  for  the  great 
majority  of  managers,  whose  success  is  based  mainly  on  their  personal 
ability,  will  hesitate  before  adopting  what  seems  to  them  the  slower  and 
less  forceful  policy  of  studying  problems  and  training  workmen;  but 
should  they  do  so  they  will  have  absolutely  no  desire  to  return  to  their 
former  methods. 

In  some  quarters  I  have  been  regarded  as  not  making  the  most 
of  opportunities  because  of  adherence  to  this  policy,  but  results  in 
the  long  run  have  been  so  much  greater  and  more  stable  than  those 
obtained  by  the  driving  method,  that  even  the  strongest  advocates  of 
force  are  beginning  to  recognize  that  in  their  desire  to  get  great  re- 
sults quickly  they  may  fail  to  get  them  permanently. 

To  go  back,  however,  to  the  Bethlehem  Steel  Works,  we  note  that 
the  average  monthly  output  of  the  shop  from  March  I,  1900,  to  March 
I,  1901,  was  1,173,000  pounds;  and  from  March  i,  1901,  to  August 
I,  1 901,  it  was  2,069,000  pounds.  The  shop  had  700  men  in  it  and 
we  were  paying  only  about  80  men  on  the  bonus  plan  out  of  that 
700.  I  left  the  employ  of  the  company  in  September,  1901,  but  the 
number  of  bonus  workers  increased  for  some  time,  although  an  un- 
intelligent selfishness  on  the  part  of  the  management  soon  caused 
them  to   cease   paying  any  bonus   to   the   foreman.     Other   changes 
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gradually  followed,  until  in  a  few  years  the  essential  principles  of 
this  work  were  practically  eliminated  and  the  efficiency  of  the  shop 
ran  down  to  such  an  extent  as  to  become  notorious.  A  complete  re- 
turn to  the  drive  method  after  repudiating  these  principles,  has  pro- 
duced a  series  of  labor  troubles,  which,  at  this  writing,  have  culmi- 
nated in  closing  down  the  whole  plant. 

Contrast  this  zi'ith  over  thirty  years'  freedom  from  labor  troubles 
enjoyed  by  the  Midvale  Steel  Company,  where  long  ago  these  methods 
had  their  beginning. 

The  plan  as  started  at  Bethlehem  of  paying  a  fixed  bonus  for  per- 
forming the  task  had  one  element  of  weakness,  namely,  that  after 
the  men  had  earned  their  bonus  there  was  no  further  incentive  to 
them.  It  was  some  time  before  I  devised  a  satisfactory  method  for 
adding  such  an  incentive,  which  was  finally  accomplished  by  paying 
the  workman  for  the  time  allowed  plus  a  percentage  of  that  time. 

For  instance,  if  the  time  allowed  for  a  task  is  three  hours,  the 
workman  who  performs  it  in  three  hours  or  less  is  given  four  hours' 
pay.  He  thus  has  an  incentive  to  do  as  much  work  as  possible.  If  the 
workman  fails  to  perform  the  task  within  the  time  limit  he  gets  his 
day  rate.  The  time  allowed  plus  the  bonus  is  the  equivalent  of  a 
piece-rate ;  hence  we  have  piece  work  for  the  skilled  and  day  work 
for  the  unskilled. 

One  other  feature  of  this  work  at  Bethlehem  had  a  most  important 
efifect  on  the  result — namely,  that  in  addition  to  the  bonus  paid  the 
foreman  for  each  man  under  him  who  made  bonus,  a  further  bonus 
was  paid  if  all  made  bonus.  For  instance,  a  foreman  having  ten  men 
under  him  would  get  lo  cents  each,  or  90  cents  total,  if  nine  of  his 
men  made  bonus;  but  15  cents  each,  or  $1.50  total,  if  all  ten  made 
bonus.  The  additional  60  cents  for  bringing  the  inferior  workmen 
up  to  the  standard  made  him  devote  his  energies  to  those  of  his  men 
who  most  needed  them. 

This  is  the  first  recorded  attempt  to  make  it  to  the  financial  in- 
terest of  the  foreman  to  teach  the  individual  worker,  and  the  imf>ort- 
ancc  of  it  cannot  he  over-estimated,  for  it  changes  the  foreman  from  a 
driver  of  his  men  to  their  friend  and  helper. 

Under  former  conditions,  the  foreman  hesitated  to  teach  the  work- 
man for  fear  the  latter  might  learn  as  much  as  he  knew  and  possibly 
get  his  job.  Under  the  new  conditions,  the  man  who  knows  is  pairi 
for  teaching  others  as  much  as  he  knows,  and  the  others  are  paid 
a  bonus  for  Icaring  and  doing  what  they  are  taught.  It  is  this  feature 
of  the  task  and  Ixintis  system  that  has  enabled  ns  not  only  to  obtain, 
liiit  to  tiiaiiilaiii  permanently,  such  satisfactory  results.     The  expert 
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workman  wlio  hccoincs  a  g'cjDcl  teacher  soon  makes  his  services  valu- 
able, lor,  by  his  assistance,  tcr  can  often  make  the  average  efficiency 
0/  tlic  shop  even  i^^rcatcr  than  his  best  efficiency  was  before  we  began 
to  study  the  question  of  efliciency.  lie  learns  to  remove  obstacles  which 
stood  in  his  7vay  when  he  7vas  a  simple  workman,  and  often  becomes  an 
expert  also  not  only  at  rrnioring  these  obstacles,  but  of  developing 
better  methods  to  avoid  them. 

Such,  in  brief,  is  the  history  of  the  development  of  the  task  and 
bonus  system,  which,  starting  as  a  substitute  for  differential  piece 
work,  gradually  supplanted  it,  differing  only  by  the  fact  that  the 
worker  who  failed  to  earn  the  high  rate  got  his  day's  pay  instead 
of  a  low^r  piece  rate,  thus  allowing  the  inefficient  workman  a  chance 
to  earn  a  living  while  learning  to  become  efficient.  This  effort  to 
help  the  poor  workman  by  giving  him  a  living  wage  and  an  instructor, 
enables  us  to  utilize  many  bright  young  men  who  either  did  not  have 
a  chance  to  learn  a  trade,  or  did  not  appreciate  it  when  they  had  it. 
This  is  an  exceedingly  large  class,  and  one  that  we  find  everywhere. 

To  review  again  the  elements  on  which  this  system  is  founded, 
we  note: 

I. — A  scientific  investigation  in  detail  of  each  piece  of  work,  and 
the  determination  of  the  best  method  and  the  shortest  time  in  which 
the  work  can  be  done. 

2. — A  teacher  .capable  of  teaching  the  best  method  and  shortest 
time. 

3. — Reward  for  both  teacher  and  pupil  when  the  latter  is  suc- 
cessful. 

Are  not  these  elements  sure  to  make  for  success?  The  fact  that 
we  have  been  able  to  develop  promptly  workmen  who  could  satis- 
factorily perform  any  ordinary  task  is  the  best  answer.  This  method 
of  providing  workers  for  the  semi-skilled  jobs  of  a  factory  has  been 
so  successful  that  we  are  led  to  ask  whether  our  method  is  not  the 
basis  on  which  to  found  a  system  of  instruction  and  training  for  ap- 
prentices and  workmen  in  general. 

In  the  next  article  we  shall  show  in  detail  what  has  been  accom- 
plished, and  give  data  which  prove  that  money  invested  in  establish- 
ing a  scheme  of  management  and  training  on  these  lines  yields  a  very 
large  return. 

One  of  the  best  results  of  this  work  is  that  the  trained  workmen 
almost  always  hold  on  to  their  jobs,  and  the  few  that  leave  soon  come 
back.  This  will  be  most  clearly  demonstrated  in  our  next  article,  in 
w^hich  it  will  be  shown  that  under  our  methods  workmen  take  pride 
in  being  efficient. 


A  GENERAL  REVIEW  OF    HYDROELECTRIC- 
ENGINEERING  PRACTICE. 

By  Frank  Ko ester. 

In  the  scries  of  which  this  is  the  first  part,  Mr.  Kocstcr's  purpose  is  not  to  instruct 
the  specialist  in  hydro-clcctric  engineering.  It  is  to  provide  a  clear  and  concise  statement 
of  the  fundamentals  of  established  practice  in  this  field  for  the  use  of  others  who  may  be 
interested,  either  as  practitioners  in  other  provinces  of  engineering,  as  owners  or  managers 
of  power-using  installations  that  may  be  electrically  operated,  as  providers  or  purchasers  of 
machinery  for  some  part  of  the  equipment,  or  as  commercial  or  financial  participants  in 
some  development  involving  the  utilization  of  water  power. — The  Editors. 

PRACTICALLY  all  civilized  countries  today  lay  great  stress  on 
the  utilization  of  their  water-powers,  and  especially  during  the 
past  few  years  various  governments  have  taken  more  or  less 
active  interest  in  securing  equal  ben-efits  to  all  from  such  natural  re- 
sources. What  only  a  few  years  ago  by  many  was  deemed  of  little  im- 
portance, is  today  one  of  the  greatest  problems  with  which  the  engi- 
neering profession  has  to  cope. 

The  latest  government  reports  show  that  the  total  development  in 
the  United  States  represents  5,356,680  horse  power,  the  number  of 
wheels  being  52,827,  or  an  average  development  per  wheel  of  about 
100  horse  power.  The  State  o'f  New  York  possesses  the  largest  water- 
power  development,  the  total  being  885,862  horse  power.  It  is  only 
proper  to  state  that  the  Niagara  powers  on  the  American  side  assist 
in  making  uf)  this  large  total.  The  State  ranking  second  in  these  de- 
velopments is  CaHfornia,  the  total  being  466,774  horse  power  dis- 
tributed among  1,070  wheels,  or  an  average  installation  per  unit  of 
436  horse  power.  The  third  in  rank  is  Maine  with  a  total  development 
of  343,096  horse  power,  generated  by  2,797  wheels,  averaging  123 
horse  power. 

The  reports  show  further  that  the  total  available  power  of  the  sur- 
veyed portions,  including  storage  possibilities,  is  about  53,cxx^,ooo 
horse  power,  and  as  only  about  one-fourth  the  total  area  of  the  LInited 
States  is  now  surveyed,  the  available  power  for  the  whole  United 
States  may  reach  at  least  200.000,000  horse  power  and  probably  more. 

The  following  table  enumerates  the  water  powers  that  can  be  de- 
veloped in  eight  Kuroj)can  ccnuitries  on  the  basis  of  (juantities  of 
water  i)er  second  available  during  nine  months,  according  to  the  latest 
reports : 

24 


llYDROIiLI-AlKlC-liXi.lM'.l-KISC     I'KACnCli. 


^D 


11.  P.  TI.  P.  per 

Total  II.  I'.                 per  S(|.  Km.  looo  Jnliabitants. 

Great  Rrilain    963,000                         3-o6  23.1 

Germany     1,425,900                          2.6  24.5 

Switzerland    1,500,000                        36.6  454-5 

Italy     5,500,000                        19.0  169. 

I'Yancc    5,857,000                       10.9  150. 

Austro-IIungary     6,460,000                         9.6  138. 

Sweden  6,750,000                       15.0  1290. 

Norway    7,500,000                      20.0  3409- 

Note:    One  square  kilometre  e(|uals  0.386  square  miles. 

Switzerland  has  the  largest  water  pow'er  available  i)er  square 
kilometre,  but  Xorway  lias  by  far  the  largest  available  water-power 
per  1,000  inhabitants,  and  has  5.36  times  the  available  power  pos- 
sessed by  Germany.  On  the  other  hand,  the  present  commercial 
value  of  water  power  of  Germany  is  by  no  means  in  the  same  ratio 
to  the  water  powers  of  Norway,  because  Germany  will  be  able  to  find 
use  for  all  its  available  water  power  in  the  near  future  while  Norway, 
at  present,  could  utilize  only  about  10  per  cent  of  its  available  power. 

However,  close  observatior.  of  all  'facts  pertaining  to  water  power 
developed  would  indicate  that  the  countries  which  are  foremost  in 
hydroelectric  development  are  the  United  States,  Canada,  Switzer- 
land, Italy,  Sweden  and  Norway.  The  next  group  of  countries,  in 
which  the  water  powder  resources  are  more  limited,  covers  France, 
Germany,  Austria,  and  Great  Britain.  In  the  next  group  we  may 
put  those  countries  which  have  great  water-power  resources  but  com- 
paratively few  developments,  being  Mexico,  South  America,  Aus- 
tralia, Japan,  and  South  Africa.  The  fourth  group  embraces  such 
countries  as  have  done  very  little  in  the  development  of  these  natural 
resources,  viz.,  Russia,  Spain,  Greece  and  India. 

America  is  the  land  of  unlimited  possibilities  and  rich  in  natural 
resources  of  all  kinds,  including  water  pow'er,  and  as  American  engi- 
neers always  strive  to  produce  engineering  work  on  a  record-breaking 
scale,  the  United  States  naturally  leads  all  countries  in  large  water- 
power  developments.  Great  financial  resources  being  at  hand,  it  is 
possible  to  secure  great  results  in  a  very  limited  space  of  time ;  and 
this  is  done  in  order  to  place  the  proposition  on  a  paying  basis  as 
quickly  as  possible,  and  frequently  regardless  of  real  economy.  The 
sacrifice  is  due  to  the  fact  that  the  engineer  does  not  take  the  time  to 
ponder  over  the  many  small  details  through  which  the  economical 
operation  of  a  plant  is  secured  and  interruption  of  service  are  pre- 
vented. In  fact,  it  is  quite  common  practice  to  overhaul  and  improve 
such  plants  after  a  few  years  in  order  to  place  them  on  an  economical 
operating  basis,  particularly  when  forced  by  competition.  Our  hydro- 
electric developments  arc  often  examples  of  our  national  wastefulness. 
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In  contradiction  to  this  practice,  that  of  Continental  Europe,  lim- 
ited in  its  water-power  and  financial  resources,  is  to  give  such  engi- 
neering undertakings  a  thorough  preliminary  study  and  to  pay  care'ful 
consideration  to  the  many  details  upon  which  refinement  in  economy 
and  reliability  of  operation  depend.  This  applies  not  only  to  the  trans- 
formation of  water  power  into  electrical  energy,  but  also  to  the  trans- 
mission and  distribution  of  current,  and  we  find  here  also  that  Ameri- 
can engineers  are  boldest  in  their  undertakings. 

If  we  wish  to  find  originality  of  scheme  and  novelty  in  design,  we 
must  generally  look  elsewhere ;  and  in  the  following  treatise  an  effort 
is  made  to  discuss  the  latest  American  and  European  practice,  from 
the  viewpoint  of  a  broad  and  extended  experience  both  in  the  United- 
States  and  in  Europe. 

In  connection  with  the  development  of  water  powers  much  pre- 
liminary study  is  necessary,  as  to  drainage  area,  the  advantageous 
location  of  plant,  and  especially  the  market  for  current,  upon  which 
depends  the  commercial  success  of  the  undertaking.  Reliable  data 
must  be  collected  in  order  to  put  the  proposition  in  definite  form  to 
submit  to  the  capitalists.  Although  the  public,  year  after  year,  is 
made  more  familiar  with  the  financial  worth  of  hydroelectric  develop- 
ments, it  is  one  of  the  most  difficult  of  propositions  for  the  engineer 
or  promoter  to  arouse  public  interest,  and  particularly  the  interest  of 
the  capitalist,  in  undertakings  of  this  kind. 

In  the  ''harnessing"  of  water  in  connection  with  hydroelectric  de- 
velopments, we  may  recognize  two  systems,  that  of  impounding  the 
river,  and  that  of  deflecting  the  flow  of  the  river.  Developments  of 
the  former  kind  were  formerly  used  principally  for  irrigation,  naviga- 
tion, protection  against  floods  and  city  watcr-suj^ply  purposes.  In  re- 
cent years,  however,  this  system  has  also  ])een  adopted  for  power  pur- 
poses and  vvc  find,  particularly  on  the  continent  of  luirope,  two  or 
more  of  the  above  propositions  are  simultaneously  carried  out  as  one 
scheme  which  offers  the  most  economical  plan  for  tlie  utilization  of 
water.  That  such  a  combination  requires  many-sided  and  far-sighted 
I)rcliminary  study  is  without  question.  The  utilization  of  mountain 
lakes  bears  a  relation  to  this  system,  rtM[uiriiig.  however,  no  artificial 
dam,  as  the  water  is  already  retained  in  the  collecting  basin  without 
impounding;  the  lake  is  either  tapped  at  the  bottom,  or,  according 
to  new  Swiss  practice,  the  water  as  needed  is  siphoned  out. 

The  other  .system  is  that  in  which  the  flow  of  water  is  deflected 
by  a  dam  built  cither  across  the  river,  or  at  an  angle  and  partly 
across  it. 
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TWO    VIEWS    OF    THE    URFTTALSPERRE    DAM,    A    TYPICAL    CONTINENTAL    STRUCTURE. 

Whatever  system  may  be  employed,  the  forests  of  the  drainage 
area  bear  a  most  important  relation  to  the  successful  development.  It 
is  a  well-known  'fact  that  the  soil  of   forests   retains  the  water  of 
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I».\M     ()1     TMK    UTICA    CAS     AND    KI.F.CTKIC    COMPANY,    TRKNTON     FALLS,     N.     Y. 

precipitation  uniformly  and  releases  it  i;ra(lnally  S(^  that  a  supply  of 
water  is  assured  (lurin<;-  the  dry  season,  i'lat  land  without  trees  may 
hold  the  water  in  swamps,  hut  in  most  cases  it  is  drained  away  rapidly, 
so  that  streams  having  demided  watersheds  are  snhject  to  either  Hoods 
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or  clr()iiL;lils.  (  )l)sc'rvati()ns  [jrovc  that  forests  receive  a  greater  pre- 
cipitation than  harc"  lands  in  the  same  vicinity,  and  also  that  moun- 
tainon.s  land.  wIk-iIkm-  hare  or  covered  with  forests,  receives  more 
l)rccipilation  than  llat  C(>nnli-\-  at  the  same  altitude.  Furthermore,  the 
taclor  of  evaporation  in  forest  lands  is  25  per  cent  less  than  for  bare 
land.  The  advantage  of  forests  in  connection  with  hydroelectric  devel- 
opments may  be  best  seen  from  the  observations  made  in  Switzerland, 
showing  that  before  the  destruction  of  certain  forests  a  flood  occurred 
at  an  average  period  of  54  months,  whereas  after  the  destruction  the 
flood  period  averaged  29  months. 

In  the  majority  of  cases  reports  on  the  drainage  areas  covering 
precipitation,  flow,  etc.,  may  be  had  from  the  government  reports. 
They  should  not,  however,  be  accepted  without  reserve,  but  investi- 
gation should  be  made  on  the  spot  to  confirm  the  reports  and  to  se- 
cure further  data.  The  method  of  measuring  the  flow  by  means  of 
the  miner's  inch  as  originally  and  extensively  carried  on  in  California 
is  now  obsolete.  The  use  of  the  wxir  dam  may  be  satisfactory  for  a 
small  flow,  but  when  the  flow  of  large  rivers  is  to  be  measured  modern 
and  more  scientific  methods  must  be  adopted,  such  as  the  current 
meter.  It  is  necessary  to  establish  observation  stations  on  the  main 
stream  and  its  tributaries.  The  records  of  levels  must  cover  a  period 
of  several  years,  readings  being  made  every  day  and  twice  per  day  or 
oftener  during  flood  seasons  in  order  to  establish  fair  average  results. 

These  results  must  be  properly  plotted,  as  also  the  profile  of  the 
river  and  other  data  in  connection  with  the  general  survey,  in  order 
to  secure  a  proper  oversight  as  to  the  flow  and  to  determine  the  best 
location  for  the  powder  house. 

The  first  cost,  efficiency,  and  economy  of  a  hydroelectric  develop- 
ment, depend  to  a  large  extent  upon  the  ability  of  the  designer.  It 
should  be  the  ultimate  aim  cyf  the  engineer  to  produce  and  distribute 
electrical  current  at  a  minimum  cost.  It  is  not  the  province  of  the 
designing  engineer  of  a  hydroelectric  plant  to  design  any  particular 
machines,  such  as  turbines,  generators,  oil  switches,  etc.,  but  to  pro- 
vide a  selection  of  various  makes,  each  designed  to  perform  its  func- 
tions in  the  most  economical  manner ;  and  to  have  these  machines 
in  proper  combination  to  form  one  complete  unit  for  the  purpose  of 
generating  electrical  current  from  water  power  on  a  commercially 
satisfactory  basis.  Great  care  must  be  exercised  on  the  part  of  the 
designer,  for  instance  in  selecting  turbines  suitable  to  the  head ;  a 
turbine  designed  for  a  low  head  would  not  be  efficient  if  used  wdth  a 
high  head.  It  is  just  in  this  connection  that  mistakes  in  selection  have 
been  exceptionally  frequent  in  American  practice,  thereby  materially 
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cutting  down  the  efficiency  of  the   turbine   and   simultaneously   the 
economy  of  the  plant. 

The  work  embodied  in  a  complete  hydroelectric  undertaking  em- 
braces hydraulic,  structural,  mechanical,  and  electrical  engineering, 
yet  in  order  to  secure  harmonious  co-operation,  it  is  essential  that  the 
whole  undertaking  should  be  directed  by  one  head.  As  most  develop- 
ments, particularly  those  of  great  magnitude,  are  far  distant  from 
the  engineering  organization  and,  as  in  many  instances,  the  original 
plans   cannot   always   be   strictly   adhered   to,   the   resident   engineer 
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rOKTLANl),    ORKCiON. 
A    typi;   oncf   common    in    Anu-rica. 

sh(jul(l  be  a  thoroughly  capable  man  and  should  have  sufficient  au- 
thority to  make  necessary  changes,  which  though  trivial  in  themselves 
may  serionsK  aft'rrt  the  remainder  of  the  plant.  ( >t'  course  all  such 
changes  luidertaken  must  be  proiiijjtly  reported  to  headijuarters,  that 
they  may  be  iiotecl  and  the  original  plans  properly  amended. 

l)\,\i.^. 
Of  the  many  kinds  ot  dams  in  use  for  hydroelectric  installations 
the  masonry  dam  is  the  ni()st  common.  It  is  either  of  the  gravity  or 
arch  type.  The  stability  of  a  gravity  dam  depends  upon  its  own 
weight,  while  lliat  of  tlv*  arch-type  dam  depends  ui)on  a  trussed  action 
at  its  ends  which  rest  against  mountain  sides.  .\  combination  of  these 
two  principles  is,  of  course,  often  found  in  one  dam. 
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All  gravity  dams  nuisl  rest  upon  solid  foundations,  and  where 
these  do  not  already  exist  an  arlificial  one  must  be  created,  preferably 
by  driving  piles  which  may  be  wooden,  concrete,  or  sheet-steel.  In- 
case there  exists  a  rock  bed  it  must  be  cleared  of  all  earth  and  loose 
boulders,  and  some  offsets  (preferably  in  the  form  of  trenches)  must 
be  made  to  prevent  sliding.  The  bottom  of  the  dam,  in  all  cases,  should 
extend  at  least  hve  to  six  feet  below  the  river  bed,  so  as  to  prevent 
leakage  of  water  under  the  dam,  which  has  been  the  cause  o'f  many 
failures  of  solid  masonry  dams.  Where  treacherous  ground  is  found 
sheet  piling  should  be  driven  to  a  proper  depth  to  prevent  such  under- 
flow. Of  course,  before  the  location  and  the  type  of  dam  are  decided 
upon  soundings  must  be  properly  made  to  ascertain  the  condition  of 
the  bed  as  well  as  the  underlying  strata.  In  case  of  high  dams  where  a 
great  volume  of  water  is  impounded,  the  tests  must  also  be  made  up- 
stream and  above  the  dam  in  order  to  prevent  seepage  due  to  the 
greater  hydrostatic  head.  This  is  a  factor  which  has  evidently  been 
overlooked  in  many  installations.  While  records  of  the  annual  rain- 
fall and  evaporation  as  well  as  computations  of  the  consumption  o'f 
water  are  at  hand^  the  loss  of  water  usually  cannot  be  accounted  for. 
The  remedy  after  completion  of  the  work,  when  the  water  has  already 
been  impounded,  is  a  costly  one,  and  may  consist  in  applying  a  layer 
of  concrete  over  the  entire  surface  of  the  bed  of  the  pond. 

In  the  selection  of  a  site  for  solid  masonry  dams,  particularly 
when  they  are  of  large  size,  the  proximity  of  a  stone  quarry  should  be 
taken  into  consideration. 

The  majority  o'f  masonry  dams  are  made  of  solid  concrete  or  of 
Cyclopean  masonry.  The  mixture  of  the  concrete  dam  is  i  :3 :6  or 
I  :4 :8.     However,  coarser  mixtures  are  also  used,  known  as  rubble 

concrete.  Where  large  dams  are 
to  be  built,  cyclopean  masonry  is 
given  the  preference,  the  stone 
varying  in  size  from  cobble  stones  to 
sizes  of  one  to  two  tons.  The  stones 
are  so  placed  that  the  smaller 
stones  fill  up  the  spaces  between  the 
larger  ones,  the  whole  being  imbed- 
ded in  concrete  mortar.  Such  dams 
must  be  properly  faced,  rough- 
faced  stone  sometimes  answering 
the  purpose,  and  in  order  to  make 
CROSS-SECTION  OF  CYCLOPEAN  DAM,  thcsc  as  wcll  as  all  types  of  masonry 
HUDSON  RIVER  ELECTRIC  POWER  CO.      dauis     Watertight,     the     upstream 
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side  of  the  dam  must  be 
faced  with  a  mixture  of 
rich  cement  mortar  or  a 
course  of  finer  concrete. 
Where  the  dam  is  used  as 
a  spillway  the  downstream 
face  must  be  made  to  con- 
form to  the  curve  taken  by 
the  overflowing  water,  and 
in  order  to  prevent  erosion 
the  toe  must  also  be  curved 
to  form  an  ogee,  which  at 
the  same  time  serves  to  pre- 
vent the  forming  of  a 
vacuum  by  the  overflowing 
water. 

An  example  of  a  good 
dam  is  shown  in  the  illus- 
tration on  page  31  repre- 
senting the  Cyclopean  ma- 
sonry spillway  dam  of  the 
Hudson  River  Electric 
Power  Company  at  Spiers 
h^alls.  New  York. 

A  unique  dam,  varying 
in  many  respects  from 
American  practice  is  that 
of  the  *'Urfttalsperre"  plant 
in  (icrmany,  herewith  rep- 
resented, and  as  it  con- 
tains many  notable  features 
a  short  description  of  the 
construction  may  be  of  in- 
terest. 

'V\\v  (lam  is  mjo  feet  high, 
ha\ing  a  width  oi  i()^  feet 
at  [\\v  bottom  and  17  iVct  at 
the  toj).  It  is  built  in  arch 
form  with  a  radius  of  500 
led.    gi\ing    the    crown    a 
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total  Iciii^th  of  about  i.ooo  feet,  3(X)  feet  of  vvliich  is  used  for 
spillway;  the  water  Hows  over  in  cascades.  The  dam  itself  is 
constructed  of  eyclopean  niasonr}-,  the  largest  of  the  stones 
being'  of  a  size  which  re(|nires  two  men  in  liandling.  It  is  Iniilt 
in  one  continuous  mass,  for  which  purpose  three  timber  towers  were 
erected  lor  elevating  material.  J'rom  these  tracks  lead  across  the 
dam  and  by  means  of  turntables  cars  were  placed  on  longitudinal 
tracks.  The  mortar  is  composed  of  lime,  sand,  and  trass.  Cement 
was  not  used  because  it  was  feared  that  the  cement  would  harden 
too  quickly  and  unequally  throughout  the  mass,  thus  producing  un- 
equal stresses,  which  usually  causes  the  cracks  in  dams.  This  trass, 
a  volcanic  material,  also  used  in  making  earthenware,  was  used  by  the 
Romans,  and  some  underground  Roman  w^orks  were  found  in  this 
locality  in  the  construction  of  which  this  material  had  been  used. 
These  were  found  to  be  in  an  exceptionally  good  condition  and  its 
use  was  therefore  adopted  for  this  dam  as  well  as  for  other  German 
dams  built  in  late  years.  Trass,  mixed  with  lime  and  sand,  forms  a 
hard  and  imprevious  substance  which  dries  slowly  and  equally 
throughout. 


'^^:^WW^^^^!^^^^'^^^:^^7^^^Z^^^^y//-  The  Engineering  Magazine 

SFXTION   OF   URFTTALSPERRE   DAM,   SHOWING  VALVE  CHAMBER   FOR   EMPTYING   THE 

RESERVOIR. 

The  dow^nstream  side  of  the  dam  is  'faced  with  rough-faced  cut 
stone.  The  upstream  side  is  plastered  wdth  ''siderosthen,"  a  water- 
proof material,  then  faced  with  tile.  The  dam  is  provided  wdth  verti- 
cal seepage  pipes  erected  in  sections  wdiich  are  imperfectly  jointed 
so  that  the  seepage  water  may  enter  the  pipe  at  each  joint.  For  the 
purpose  of  emptying  the  storage  basin  two  discharge  pipes  lead 
through  tunnels  through  the  bottom  of  the  dam.  The  gates  are 
located  on  the  upstream  side,  in  valve  chambers,  at  the  bottom  of  two 
shafts  which  extend  above  high-water  level.     The  tops  of  the  shafts 
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and  the  crown  of  llic  dam,  which  serves  as  a  roachvay,  are  connected 
by  bridges  to  permit  access  to  the  valves. 

The  water  supi)ly  to  the  power  house  is  ncjt  led  from  the  dam 
through  penstacks  but  is  conducted  through  pressure  tunnels  leading 
through  solid  rock,  which  subject  will  be  reverted  to  later. 

Another  feature,  usually  not  found  in  connection  with  masonry 
dams,  is  the  filling  in  on  tlie  u])stream  side  o'f  the  dam,  to  about  half 
its  height,  with  earth,  the  top  of  which  fill  has  a  slope  of  30  degrees 
to  the  horizontal  and  is  paved  with  stone.  This  filling  gives  ad- 
ditional security  both  as  to  stability  and  as  against  underwashing. 

Ws.  10^ /woo. 


Ws  FULL 


BEHAVIOR    OF    RESULTANTS    IN    A    CONCRETE-STEEL    DAM. 

In  the  last  five  or  six  years  reinforced-concrete  dams  have  been 
much  in  favor  for  hydroelectric  developments,  and  they  display  strik- 
ing features  of  the  adaptability  of  reinforced  concrete. 

The  principle  to  be  observed  in  the  design  of  this  type  of  dam  is 
that  the  water  pressure  on  the  dam  pins  it  down,  consequently  the 
upstream  side  of  the  dam,  like  that  of  timber  dams,  must  have  a  long 
slope,  wdiereas  in  solid-masonry  gravity  dams  the  pressure  is  exerted 
horizontally  (provided  the  upstream  side  is  vertical)  tending  to  over- 
turn the  dam,  which  must  therefore  be  made  sui^ciently  massive  by 
its  ow^n  weight.    The  pressure  exerted  on  the  'foundation  of  a  gravity 


36 


THE    ENGINEERING    MAGAZINE. 


^^prrnOOD 


dam  varies,  theoretically,  from  zero  at  the  upstream  edge  to  a  maxi- 
mum at  the  downstream  edge.  The  maximum  must  never  exceed 
the  crushing  strength  of  the  material;  and  usually  a  factor  of  1.5  to  2 
is  employed.  The  slope  of  the  "deck"  of  a  reinforced-concrete  dam 
may  be  so  related  to  the  weight  and  width  that  the  pressure  on  the 
foundation  is  controlled  by  the  will  of  the  designer. 

Usually  the  propor- 
tions are  such  that  the 
diagram  of  pressure  is 
nearly  a  rectangle  ;  i.  e., 
the  pressure  is  kept 
substantially  uniform 
over  the  whole  founda- 
tion, and  with  the  ex- 
cess pressure,  if  any, 
thrown  slightly  toward 
the  upstream  angle  in- 
stead of  being  concen- 
trated at  the  down- 
stream  edge.  This 
arises  from  the  fact 
that  the  resultant  of  the 
water  pressure  and 
weight  of  the  dam  can 
be  held  at,  or  a  little 
above,  the  centre  of  the 

BEHAVIOR  OF  RESULTANTS  IN   A   SOLID  DAM.  '"      baSC,  iustcad  of  passiug 

down  to  the  lower  o^d^o^  of  the  middle  third.  The  movements  of  this 
resultant  and  the  base  i)ressure  dei)cn(lcnt  thereon  may  Ix?  followed  in 
the  diagram,  page  35,  in  which  the  resultant,  as  the  dam  fills,  is  seen 
to  advance  slightly  ui)stream  from  the  centre,  until  the  dam  is  about 
tliree-f|uarters  full,  returning  again  nearly  to  the  centre,  when  the  dam 
is  under  its  calculated  Hood.  '\W  angle  of  resultant  also  is  always 
kept  within  (lie  limit  of  llie  angle  of  friction,  so  that  the  dam  has  no 
tendency  to  move  on  its  base.  About  the  simi)lest  form  of  rein- 
forced-concrete dam  adapted  to  moderate  head  and  hard  foundations 
consists  of  a  series  of  buttresses  variously  si)ace(l  from  u  to  18 
feet  apart,  and  covered  with  a  deck  of  concrete  reinforced  between 
the  (litTerent  bases  as  a  beam  after  the  usual  fornuila.  The  factor  of 
safety  throughout  is  said  to  be  never  less  than  live  in  all  its  relations. 
But   little  reinforcement   is   used   in   the   buttress  except   at   the  edges 
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and  around  llic  opcnint^s,  which  arc  left  for  convenience  and  to  save 
material.  The  deck  reinforcement,  liowever,  is  ahnndam,  and  is  within 
1.5  inches  of  the  lower  side,  leavini;-  from  10  inches  to  several  feet  of 
concrete  between  the  steel  and  the  water.  The  thickness  of  the  deck 
necessarily  increases  from  top  to  l)ottom  witli  tlie  increase  of  head. 
The  concrete  in  the  deck  is  mixed  1:2:4,  usually  with  five  a^^re- 
gates,  and  is  poured  into  the  forms  in  the  condition  known  as  sloj) 
concrete.  This  insures  a  thorough  coating  of  the  steel  with  cement, 
and  furthermore,  insures  a  density  of  concrete  which  seems  to  be 
sufficient  to  'forestall  porosity  altogether. 


CROSS-SECTION  OF  THE  PATAPSCO  DAM.     A  HOLLOW  REINFORCED-CONCRETE  STRUCTURE. 

A  dam  of  this  design,  when  on  rock,  has  no  continuous  base  and 
therefore  cannot  be  treated  by  water  pressure  finding  its  way  through 
seams  in  the  rock,  and  exerting  a  lifting  pressure  under  them.  On 
gravel  or  other  porous  foundations  an  artificial  base  is  first  laid  down 
covering  the  entire  area,  but  in  such  case  this  base  or  floor  is  pierced 
with  numerous  weep  holes,  so  that  upward  pressure  is  again  fore- 
stalled. 

Being  hollow,  reinforced-concrete  dams  not  only  possess  the  un- 
usual features  of  interior  inspection,  but  the  hollow  space  puts  at 
the  disposal  of  the  engineer  a  valuable  space  from  which  to  work 
the  various  adjuncts,  such  as  flash  boards,  waste  gates,  log  sluices, 
movable  crests,  etc.,  all  of  which  are  handled  from  the  inside  of  the 
dam,  allowing  the  whole  width  of  the  river  to  be  utilized  for  rollway, 
instead  of  being  more  or  less  obstructed  by  bulkheads.  The  interior 
of  the  dam  admits  of  plenty  of  space  for  a  passage-way,  which  may 
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vary  from  an  ordinary  fool  1)ri(lgc  to  the  equipment  of  a  complete 
power  plant  as  seen  on  pai;e  3S  represcntinii;'  a  cross  section  of  the 
Patajisco  (lam  in  ("licstcr,  Aid.  This  dam  is  200  feet  long  and  30 
feet  hii;ii  and  the  interior  is  equipped  with  three  500  horse-power 
horizontal  turbines  direct-connected  to  generators.  It  contains  also 
the  exciters  and  other  electrical  features  such  as  switchboards,  etc. 
To  guard  against  possible  moisture  the  pcjwer  house  itself  is  enclosed 
with  4-inch  walls  oi  ferrc^-inclave,  entirely  separated  from  the  struc- 
ture of  the  dam  itself. 


BREAK  IN   THE   HAUSERLAKE  DAM   OF  THE   HELENA  POWER  TRANSMISSION  CO.^    LOOK- 
ING  DOWN-STREAM. 

Another  feature  in  reinforced-concrete  dam  construction  is  the 
spacing  of  piers,  which  by  leaving  a  free  waterw^ay  often  enables  this 
type  of  dam,  on  certain  foundations,  to  be  built  without  the  use  of  a 
coffer  dam.  Piers  are  first  carried  up  in  caissons  to  a  uniform  grade 
a  few  feet  above  the  ordinary  water  level,  and  then  the  superstructure 
is  completed  while  the  \vater  runs  freely  betw^een  the  piers. 

Of  the  many  other  types  of  dams  the  steel-frame  dam  is  of  some 
importance  and  the  accompanying  illustration  shows  such  a  dam 
erected  by  the  Helena  Power  Transmission  Company  across  the  Mis- 
souri River  at  Plelena,  Montana.  Its  life,  however,  was  not  long. 
This  dam  was  630  feet  long  and  75  feet  high.  The  low-er  section  of 
the  upstream  side  was  of  concrete  behind  which  w^as  rubble  masonry ; 
the  upper  section  was  made  of  structural  steel  trusses  9  feet  9  inches 
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NFXAXA   DAM    OF  THE   MEXICAN    LIGHT   AND  POWER  COMPANY   BEFORE  THE  ACCIDENT. 

apart  and  faced  with  steel  plates.  In  the  front  of  the  upstream  con- 
crete toe,  in  order  to  prevent  water  from  washing  beneath  the  dam, 
steel  sheet  piling  had  been  driven.  Only  the  upper  section  of  the 
downstream  side  was  faced  with  steel  plates,  the  remainder  of  the 
downstream  end  being  made  entirely  of  wood.  The  top  of  the  dam 
bore  a  flashboard  structure  faced  with  steel  plates  at  both  ends,  while 
in  the  middle  an  opening  of  50  feet  was  left  to  pass  floods.  This, 
however,  could  be  closed  after  the  flood  had  passed.  This  dam  failed 
April  14,  190S,  at  the  time  when  the  matter  of  acceptance  and  final 
settlement  was  in  the  hands  of  the  attorney  of  the  power  company. 
The  cause  of  the  failure  was  the  passing  of  the  water  under  the  sheet 
steel  piling,  undcrwashing  the  rubble  concrete,  the  su])ports  for  the 
structural  steel  being  carried  away  and  tlnally  making  a  breach  of 
300  feet  in  width. 

The  earth  dam  is  another  t\pe  of  dam  of  which  many  have  been 
built  of  late  years  and  many  have  failed.  They  have  either  a  concrete 
earth  being  sluiced  into  place.  One  of  this  tyj)e  was  built  by  the 
Necaxa  Light  and  Power  Company,  Mexico.  It  has  a  total  height  of 
about   190  feet,  the  top  has  a  width  of  54   feel,  while  the  upstream 
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>iik'  is  ^^  on  1.  tin-  di  )\\  iislrcain  side  2  on  i.  TIk'  dam  has  a  total 
estimated  contents  of  2,130,000  cnhic  yard^,  of  which  ou  May  20, 
1909,  750,000  cnl)ic  \ards,  foi-mini;  part  of  tlic  iii)strcam  portion, 
slid  hackward  into  tlu'  rescr\'oii-.  'I  he  dam  is  made  up  of  a  puddle 
core.  ()n  hoth  sides  of  which  ai'e  mixed  clay  and  rock  and  both  the  up- 
stream and  downstream  faces  are  covered  with  heavy  layers  of  rock. 
The  manner  of  construction,  as  .^iven  in  a  paper  by  V.  C.  Pearson 
and  V.  (  ).  lilackwell  l)efore  the  American  Society  of  Civil  Engineers, 
is  as   follows : 

"The  ground  was  first  cleared  and  stripped,  and  a  trestle  to  support 
the  flume  was  erected,  and  low  earth  dikes  were  made  at  the  upstream 
and  downstream  limits  of  the  fill,  to  hold  the  mud  and  water.  The  mate- 
rial was  then  sluiced  in,  the  pipes  discharging  near  the  embankments  so 
that  the  boulders  and  gravel  were  disposed  at  the  face,  and  the  fine  mud  in 
the  centre  of  the  dam.  The  dikes  were  raised  as  the  dam  filled  and  the 
water  spilled  over  the  upstream  face  into  the  pond.  During  construction 
the  water  of  the  river  passed  through  the  discharge  gates,  which  were 
made  large  enough  for  this  purpose." 

It  is  claimed  that  the  principal  cause  of  the  failure  of  the  dam 
was  the  use  of  tepetate  instead  of  rock,  as  specified,  the  former  having 
a  specific  gravity  onl\-  half  as  great  as  the  latter:  and  as  the  sluicing 
w^as  carried  on  with  a  great  volume  of  water,  the  tepetate,  because 
of  its  lightness,  failed  to  displace  the  water  sufThciently  from  the  core, 
and  the  clay  of  which  the  core  was  made,  also  not  being  of  the  proper 
Cjuality,  did  not  harden,  so  that  as  at  the  time  of  the  accident  the  water 


GENERAL    VIEW    OF    THE    NECAXA    DAM    UNDER    CONSTRUCTION,    SIIOWIXC.    FLUMES    FOR 

FLUSHING    IN    THE    MATERIAL. 
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was  low,  the  (lam  ahoNc  llic  water  level  (Icnved  backward  into  the 
reservoir.  It  is  understood  that  the  dam  is  at  present  l)ein_L(  restored 
with  the  use  ol  proper  materials. 

(  )f  the  many  moxahle  dams  in  nse  in  connection  with  hydroelectric 
de\elopments  probably  the  most  common  arc  those  of  the  buttertly 
t\i)e.  dashboards,  roller  sluice  i^'ates,  cylindrical  dams,  and  so-called 
bear  traps,  all  of  which  are  desis^ned,  more  or  less,  for  raising  the 
water  le\el.  The  "Stoney"  roller  sluice  gate  is  used  to  a  great  extent 
bv  Ih-itish  engineers,  there  being  also  a  great  number  in  Switzerland. 


EARTH    DAM    WITH    CONCRETE   CORE,    UNDER   CONSTRUCTION. 
One  of  the  smaller  dams  in  the     Xecxaca    hydroelectric  power  development,   Mexico. 

The  accompanying  illustration  (page  44)  show^s  a  cross-section  of 
this  type  as  used  in  the  "Beznau"  plant,  Switzerland.  The  gates 
move  in  vertical  grooves  on  roller  trains  in  the  abutting  piers.  Both 
gate  and  rollers  are  counterbalanced  so  that  a  gate  under  pressure 
can  be  easily  moved  by  hand — if  not  exceptionally  large,  in  which 
case  motors  or  air  or  hydraulic  pressure  may  be  used.  The  discharge 
of  the  water  in  this  type  of  dam  takes  place  from  beneath  the  gate ; 
thus  the  foreign  material  collecting  at  the  bottom  is  readilv  disposed 
of  and  the  o])ening  serves  as  a  fish-way  at  the  same  time. 

An  exceptionally  good  example  of  a  butterfly  dam  will  be  found  in 
connection  with  the  Chicago  Drainage  Canal  power  plant,  there  being 
two  of  these  installed,  the  one  havin"-  a  width  of  12  feet  and  the  other 
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48  feet.  They  are  practically  alike  in  detail  of  construction  and  in 
mode  of  operation,  are  built  of  structural  steel  and  are  45-degree 
sectors  of  a  cylinder  with  a  26  foot  radius.  By  means  of  this  dam 
the  water  level  may  be  raised  18  feet,  these  gates  being  raised  and 
lowered  by  air  pressure  mechanism. 

Cylindrical    dams    are    in    use    on    the 
Continent    of    Europe    for    raising    the 
water  level  and  permitting  navigation.  A 
prominent  dam  of  this  type  is  installed 
across  the  river  ''Main,"  near  Schwein- 
furth,  Bavaria.   It  is  13.5  feet  in  diameter 
and  has  a  clear  width  of  about  60  feet. 
It  is  practical  to  build  such  dams  of  a 
diameter   up   to  40   feet   and  of   a   span 
of  150  feet.     This  type  of  dam  consists 
of  two  cylindrical   shafts,  a 
smaller  within  a  larger  one, 
forming  an  annular  airtight 
chamber.  When  lowering  the 
cylinder     the     water     flows 
through     the     inner 
shell  and  the  buoy- 
ancy efifect  is  there- 
by     reduced.      The 
principal  advantages 
claimed  for  this  type 
are,   the   elimination 
of  piers  in  the  mid- 
dle of  the  river,  sim- 
plicity   of    construc- 
I Ll'll^I-'ljti^ i      tion  in  dam  as  well 

1 ,  „   0        1        'J        w        \        r.  Ill  .  , 

"^^^  ^ ' ' ^^uglneerinuMouo-.inc        '^^^       machuiery,^      aud 

GENFIKAL   AKKA  N(,I;M  KNT  OF  STOMA'  KOLLKK  SLUICK  DAM.        CaSC     of    ()l)eration. 

The  bear-trap  dam  consists  of  two  leaves  hinged  on  a  foundation, 
the  upstream  Kavi-s  ()vcrlai)ping  the  downstream  leaves  when  the 
gate  is  lowered.  A  cnlvcrt  leads  from  upstream  to  a  point  under  the 
leaves,  and  a  secon<!  rnlvert  leads  t'roin  heie  downstream;  they  are 
provided  with  valves.  When  the  first  culvert  is  open,  but  the  second 
remains  closed,  the  hydraulic  pressure  under  the  leaves  causes  them  to 
rise  provided  the  head  from  upstream  is  sufficient.  Reversing  the 
process  causes   tlu-   leaves  to  drop.      The  angle   formed  by  the   two 


IIVDKOI.LI-.CI  l<lC-liSGL\liliRIS(.     I'KAC'lICli. 


45 


leaves  in  ilicir  raised  position  should  be  about  lOO  to  105  degrees  so 
as  to  operate  i)ro))erly  under  the  pressure. 

i'Mashl)oards  are  used  for  the  puri)ose  of  increasing  the  head  during 
tlood  periods  when  the  tail  water  is  higher  than  usual,  in  which  event, 
with  surplus  water  flowing  over  the  crest  of  the  dam,  the  head  would 
otherwise  be  materially  reduced.  They  are  designed  to  retain  a  cer- 
tain amount  of  water  which  would  otherwise  be  discharged  over  the 
dam ;  should  the  pressure  exceed  a  predetermined  limit  the  supports 
give  way  and  the  boards  are  washed  down  stream.  This,  in  any  case, 
means  a  loss  of  planking ;  in  many  instances,  however,  the  flash  boards 
are  removed  in  anticipation  of  high  floods.  Permanent  flash  boards 
of  steel  may  be  so  anchored  to  the  dam  as  to  be  tipped  automatically 
by  high  floods  so  as  to  permit  the  water  to  pass,  the  flashboards  being 
again  placed  in  i)osition  after  the  flood. 


vVv^V\N^C^vo? 


TYPES    OF   FISH  WAYS. 


Fishw^ays,  which  are  usually  specified  by  the  governments,  are 
practical  passageways  across  dams  for  fish  to  make  their  periodical 
migration  up  stream  for  breeding  purposes.  They  are  built,  usually 
on  one  side  of  the  dam,  either  in  the  form  of  a  chute  with  a  series  of 
baffles  for  reducing  the  velocity  of  the  water,  w'hich  must  not  be 
greater  than  6  to  8  feet  per  second,  or  in  the  form  of  steps  or  cas- 
cades forming  pools  or  resting  places,  the  fish  jumping  upstream 
from  step  to  step,  the  rise  of  the  step  depending  upon  the  kind  of  fish 
and  their  habits;  data  on  this  subject  can  be  obtained  from  the  gov- 
ernment or  local  authorities. 
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THE  FUEL-BRIQUETTING  INDUSTRY. 

By  Charles  L.   Il'ri:^lil. 

I'ul)liNlu(l   with  tlu'   Approval   of  tin-    Dinctoi-  of  tlu-   L'.    S.  (IcoIoKical   Survey. 

Mr.  W'riglit  is  Assistant  Kngiiucr,  U.  S.  (kological  Survey,  in  cliarge  of  the  fuel- 
bri(iuetting  section.  He  had  charge  of  the  chemical  and  physical  tests  of  briciuets  and  bind- 
ers at  tlu-  St.  Louis  Fuel-Testing  Station,  superintended  tlic  installation  of  the  flovernment 
briquetting  plant  at  Norfolk,  and  later  succeeded  to  charge  of  the  briquetting  investigations 
and  installed  the  briquet  plant  at  Pittsburg,  Pa.  His  article  is  prepared  under  the  auspices 
of  the  U.  S.  Geological  Survey,  as  a  concise  and  comprehensive  review  of  the  "State  of  the 
Art."  This  initial  section  on  plant,  materials  and  processes  will  be  followed  by  a  second 
largely  illustrated  part  descriptive  of  equipment  and  machinery  for  briquetting,  a  dis- 
cussion of  the  properties  of  briquetted  fuel,  and  some  statistics  of  production. — The 
Editors. 

IX  mail}-  industries,  b}-pr()(lucts  which  were  at  first  only  waste 
materials  and  troublesome  to  dispose  of,  after  investigation,  have 

been  utilized  with  a  resulting  profit  that  was  not  considered  possible 
at  the  beginning.  In  the  coal-mining  industries  of  the  United  States 
the  utilization  of  mine  w^aste  is  at  the  present  time  receiving  much 
more  attention  than  it  ever  has  in  the  past,  as  mine  owners  are  realiz- 
ing that  by  means  of  briquetting  and  the  gas  producer  this  waste  can 
be  converted  into  fuel  suitable  for  any  purpose,  at  a  sufficient  profit 
to  warrant  the  investment  required  to  install  the  necessary  machinery. 
It  is  the  purpose  of  this  article  to  discuss  certain  features  of  the 
briquetting  process  and  its  value  to  the  coal-mining  industry  of  this 
country  . 

In  England  the  manufacture  of  briquetted  fuel  has  opened  up 
wide  channels  for  the  consumption  not  only  of  the  immense  quantities 
of  slack  obtained  wherever  mining  operations  for  coal  are  carried 
on,  but  also  for  the  almost  equally  large  bulk  of  pitch  resulting  from 
the  operations  of  the  tar  industry. 

In  Germany  the  lignite  briquetting  industry  has  developed  rapidly 
since  it  was  placed  on  a  commercial  basis  about  thirty  years  ago,  and 
it  is  reported  that  German  briquetting  companies  are  now  paying  15 
to  20  per  cent  yearly  dividends. 

Definition  of  Briquetted  Fuel. 
The  term  "briquetted  fuel"  is  applied  in  the  United  States  to  that 
form  of  artificial  fuel  which  is  prepared  by  compressing  into  molds  the 
finely  divided  product  from  coal  and  lignite  mining,  this  product  in 
most  cases  requiring  the  admixture  of  a  bonding  material  or  binder 
to  hold  the  particles  together,  although  certain  lignites  possess  suffi- 
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cient  natural  bituminous  matter  to  cohere  without  addition  of  artificial 
binder,  if  subjected  to  very  heavy  pressure  in  the  molds. 

Historical  Statement. 

According  to  Alenzel,  the  oldest  record  states  that  ball-shaped 
compressed  coal  originated  in  China.  Hugh  Piatt  in  1603  described 
in  a  pamphlet  a  new  compressed  fuel  manufactured  in  the  year  1594 
in  the  neighborhood  of  Lukeland  in  Germany ;  made  of  coal-dust,  saw- 
dust, and  oak  tan-bark  with  cow-dung  as  a  binding  material. 

Jars  in  the  year  177^^  Clire  in  181 3,  inform  us  that  near  Achen 
and  Luttich  balls  and  eggs  were  made  from  coal  dust  with  10  to  15 
per  cent  of  loam,  for  house  fuel. 

In  1799  Chavanne  received  an  English  patent  on  the  application 
of  coal  formed  in  the  shape  of  cakes. 

In  1832  E.  Marsais  patented  in  St.  Etienne  a  method  of  prepara- 
tion of  pressed  coal,  from  a  mixture  of  coal  tar  and  slack.  His 
hrif|uets,  however,  were  not  hard  enough. 

In  1842  Marsais  obtained  a  patent  for  the  use  of  soft  coal-tar 
pitch  as  a  binding  material,  and  erected  in  Berard,  near  St.  Etienne, 
the  first  briquetting  plant,  and  four  years  later  he  erected  the  second 
briquetting  plant  at  Givors. 

In  1843  \V\lam  used  hard  coal-tar  pitch  as  a  binding  material  for 
slack  coal,  and  in  1846  the  first  briquetting  plant  in  England  was 
established  at  Newcastle-on-Tyne. 

In  1852  the  first  l>elgian  briquetting  plant  was  erected  at  Montig- 
nies-sur-Sambre. 

In  1858  Austria's  first  briquetting  plant  was  erected  at  Brandeist 
near    Prague. 

The  first  German  briquetting  plant  on  record  was  erected  at  Mul- 
heim-on-the-Ruhr  in  Prussia  in  the  year  1861. 

In  1867  I'rance  already  had  thirty-one  briquet  manufactories  which 
produced  annually  more  than  one  million  tons  of  briquets. 

In  1869  Belgium  had  nine  briquetting  plants  with  a  yearly  produc- 
tion of  515,000  tons. 

riie  first  bri(|uettin.L;  plant  in  the  United  States,  according  to  C.  T. 
Malcolmson,  (a)  was  establislu'd  in  1S70  by  \\.  E.  Eoisean  at  Port 
Richmond,  IMiiladclphia. 

b'uKL   Briquettinc;    Plants   in    riii'.   IInitkd  .Siaiks. 

Several  plants  have  l)ecn  established  in  different  jiarts  of  the 
United  States  since  1870.  hnl  only  those  established  in  the  last  five 
years  have  been  successful  on  a  commercial  scale. 


(fl)      Briqucttrd   Coal    ami    Its    Value   as   a    Railroad    ImuI.      Rohnts   ami    Schacfi-r   Company, 
Chicago.    If)09. 
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In  1908,  according  to  E.  W.  Tarkcr  {b)  the  followin^^  i)lants  in 
the  United  States  were  in  operation  or  nearly  completed ;  Standard 
Fuel  Company,  Hirmingham,  Ala.;  Western  Fuel  Company,  (Jaklanrl, 
California;  Arizona  Copper  Company,  Clifton,  Ariz.;  Indianapolis 
Pressed  Fuel  Company,  Indianapolis,  Indiana;  Semet-Solvay  Com- 
pany, Detroit,  Michigan ;  Western  Coalette  Fuel  Company,  Kansas 
City,  Mo. ;  New  Jersey  Briquetting  Company,  Perth  Amboy,  N.  J. ; 
Robert  Deviller's  Plant,  Brooklyn,  N.  Y. ;  D.  Griemc  Coal  Company, 
New  York  City ;  The  Briquet  Coal  Company,  Murphysboro,  111. ;  The 
Scranton  Anthracite  Briquet  Company,  Dickson  City,  Pa. ;  Rock  Isl- 
and Coal  Mining  Company,  Hartshorne,  Oklahoma;  United  Gas  Im- 
provement Company,  Point  Breeze,  Philadelphia,  Pa. ;  Northwestern 
Improvement  Company,  Tacoma,  Washington. 

There  are  several  other  plants  in  process  of  erection  or  not  at 
present  in  operation. 

The  plant  at  Bankhead,  Alberta,  in  British  Columbia,  has  the 
largest  output  of  any  plant  in  America,  its  production  during  the 
season  of  1908  and  1909  having  been  about  i40,ocx)  tons  of  1]/%- 
ounce  briquets  made  from  western  anthracite  coal. 

There  are  several  reasons  for  briquetting  fuel,  the  most  important 
of  which  are  the  following 

I. — To  convert  mine  waste  into  a  commercial  fuel. 
2. — To  utilize  the  low  grade  fuels,  such  as  lignite  and  sub-bitum- 
inous coals,  peat,  etc.,  and  convert  them  into  fuels  suitable  for 
local  use  where  they  are  found. 
3. — To  produce  a  satisfactory  household  fuel  from  bituminous 
coal,  or  refuse  from  coal  yards. 

I.— In  the  modern  methods  of  mining  bituminous  and  anthracite 
coals,  large  quantities  of  slack  and  culm  are  produced ;  and  while  in 
some  sections  of  the  country  there  is  a  market  for  the  slack,  for  use 
in  industrial  plants  provided  with  mechanical  stokers,  yet  in  other 
sections  of  the  country  there  is  not  only  no  market  for  the  slack,  but 
the  mine  owners  are  put  to  a  positive  expense  to  haul  it  away  from 
the  mines  and  dump  it  in  great  piles  which  frequently  become  fired  by 
spontaneous  combustion,  being  gradually  consumed.  For  this  reason 
the  coal-mine  operators  are  at  the  present  time  interested  in  the  de- 
velopment  of  the  briquetting  industry  in  the  United  States,  and  even 
if  the  process  should  not  yield  much  profit  of  itself,  it  would  do  away 
with  the  handling  of  the  slack  and  convert  it  into  a  fuel  that  will 
readily  sell  for  at  least  as  much  per  ton  as  the  best  lump  coal  from  the 

{b)        Coal   Briquetting   in    1008.      Advance   chapter   from   Mineral    Resources   of  the   United 
States,  calendar  year  1908.     U.  S.  Geological  Survey,  Washington,  D.  C. 
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same  mine,  and  usually  for  more.  This  saving  and  utilization  of  a  by- 
product is  strongly  to  be  commended  as  helping  to  conserve  our  nat- 
ural resources,  a  question  which  is  arousing  so  much  interest  and 
thought  at  the  present  time. 

2. — To  utilize  the  low-grade  fuels  of  the  western  and  southern 
states. 

In  certain  portions  of  the  United  States,  notably  Texas,  North 
Dakota,  Colorado,  Montana,  and  California,  are  found  beds  of  lignite 
covering  large  areas  and  from  a  few  inches  to  over  thirty  feet  in 
thickness.  These  lignite  beds  are  in  many  instances  situated  long  dis- 
tances from  bituminous  and  anthracite  fields,  and  the  obtaining  of  a 
satisfactory  fuel  supply  is  a  problem  of  great  interest  to  people  living 
in  these  districts  as  upon  the  solution  of  this  problem  depends  the 
development  of  manufacturing  industries  there.  Considerable  inter- 
est has  been  manifested  in  the  United  States  recently  in  the  develop- 
ment of  these  fuel  supplies  of  relatively  low  heating  values.  European 
countries  have  been  developing  and  improving  their  low-grade  fuel 
supplies  for  many  years,  so  that  at  the  present  time  the  artificial 
preparation  of  such  low-grade  fuels  as  peat,  lignite,  and  sub-bitumin- 
ous and  the  slack  of  bituminous  and  anthracite  has  become  an  exten- 
sive industry.  Briquetting  and  the  manufacture  of  producer  gas  have 
been  the  means  most  generally  adopted  in  Europe  to  convert  these 
low-grade  fuels  into  useful  fuels,  and  the  industrial  success  of  Ger- 
many has  been  due  in  no  small  measure  to  the  production  of  useful 
fuel  from  practically  worthless  raw  material. 

Lignites  in  their  raw  states  are  not  satisfactory  fuels  for  either 
domestic  or  industrial  purposes,  on  account  of  their  inability  to  resist 
the  cfTccts  of  weathering.  They  crumble  to  slack  when  dried,  and 
after  exposure  to  wet  and  dry  weather  for  a  few  weeks  they  become 
slacked  to  such  an  extent  that  they  are  burned  with  difficulty  and  onlv 
with  special  apparatus.  The  American  lignites  tested  by  the  United 
States  Geological  Survey  were  found  to  contain  from  30  to  40  per  cent 
of  moisture  at  the  mine,  and  this  high  per  cent  of  moisture  partially 
accounts  for  the  low  heat  value  and  low  efficiency  of  this  fuel.  In 
the  process  of  briquetting  lignites  the  moisture  is  reduced  to  10  to  15 
per  cent  and  their  heat  values  are  thereby  improved  from  35  to  50  per 
cent.  This  improvement  in  heat  value  is  of  especial  importance  when 
the  fuel  is  to  be  shipped  to  a  market  at  some  distance  from  the  mine, 
as  it  saves  transportation  charges  on  the  water  that  is  removed  by 
briquetting,  this  saving  amounting  to  as  much  as  32  per  cent  in  some 
instances. 
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3. — To  produce  a  satisfactory  hoitscliold  fuel  from  bituminous  coal. 

In  certain  parts  of  the  United  Stttes,  notably  New  iMigland,  where 
fuel  has  to  be  obtained  from  mines  located  at  a  distance,  the  transport- 
.ition  charges  are  so  great  that  the  prices  of  anthracite  and  bituminous 
coals  are  very  close  to  each  other,  so  that  when  the  added  advantage 
of  the  cleanliness  of  the  hard  coal  is  considered  it  is  not  strange  that 
anthracite  is  used  for  a  domestic  fuel  to  the  exclusion  of  bituminous 
coal.  In  these  sections  there  should  be  a  market  for  bituminous-coal 
briquets  as  a  house-heating  fuel,  as  they  could  be  made  at  the  mines 
and  sold  at  a  price  to  compete  with  anthracite ;  and  if  properly  made 
(and  I  must  emphasize  the  word  properly),  the  briquets  should  have 
satisfactory  heating  capacity  and  cleanliness  in  comparison  with  hard 
coal. 

Most  fuel  materials  can  be  briquetted  if  the  proper  binder  is  used 
and  the  proper  briquetting  conditions  are  determined.  Naturally  some 
material  will  cost  more  to  briquet  than  others,  and  whether  a  certain 
fuel  can  be  briquetted  on  a  commercial  scale  with  profit  will  depend 
en  several  conditions  such  as: 

Cost  of  raw  material. 

Cost  of  binder. 

Distance  of  market  for  briquets  from  coal  fields  which  will  govern 
the  price  of  high-grade  fuel  in  the  same  market. 

The  first  two  conditions  the  cost  of  raw  materials  do  not  require 
any  discussion;  but  of  the  third  it  may  be  said  that  where  the  cost 
of  mining  is  not  excessive  and  the  fuel  mined  is  of  an  inferior  quality 
in  its  natural  state,  it  is  sometimes  the  case  that  a  high  price  is  ob- 
tained for  a  good  quality  of  fuel,  shipped  from  a  distance  into  the  mar- 
ket adjacent  to  the  mine  producing  the  inferior  coal.  These  con- 
ditions of  inferior  local  fuel  cheaply  mined,  and  a  high  selling  price 
for  high-grade  fuel,  are  very  favorable  to  the  establishment  of  the 
briquetting  industry,  as  a  means  of  converting  the  low-grade  fuel 
into  a  better  fuel  that  will  sell  at  such  a  price  as  to  allow  a  sufficient 
margin  above  the  cost  of  briquetting  to  give  satisfactory  returns  on 
the  investment  in  the  briquetting  plant. 

Briquetting  with  Binders. 
Anthracite  culm  and  screenings,  bituminous  slack,  coke  breeze, 
and  certain  lignites  and  sub-bituminous  coals,  require  the  addition  of 
a  binding  material  in  order  to  make  them  into  briquets.  It  will  there- 
fore be  of  interest  to  give  a  brief  statement  about  these  binding 
materials. 
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Binders  Used, — The  largest  item  in  the  cost  of  briquetting,  using 
a  binder,  is  the  cost  of  the  binder  itself;  and  so  it  is  not  surprising 
that  in  the  last  fifteen  years  thousands  of  patents  have  been  issued  i» 
different  countries  for  binding  materials  for  briqutting  fuels.  Many 
of  them  are  complex,  being  made  up  of  several  substances,  but  the 
greater  number  of  them  have  not  been  found  practical,  as  in  some 
cases  the  cost  was  prohibitive,  while  in  other  cases  the  complex  nature 
of  the  binder  made  the  briquetting  process  too  complicated. 

Among  the  materials  suggested  for  binders,  the  following  may  be 
mentioned :  Clay,  lime,  magnesia,  plaster  of  Paris,  Portland  cement, 
natural  cement,  water  glass,  rosin,  pitch,  pine-wood  tar,  hard-wood 
tar,  wood  pulp,  sulphite  liquor  (from  paper  mills),  sulphite  pitch 
(from  sulphite  liquor),  beet  pulp,  lime  cake,  beet-sugar  molasses, 
cane-sugar  molasses,  corn  starch,  potato  starch,  flour,  flax  straw,  flax- 
straw  syrup,  slaughter-house  refuse,  garbage,  blast-furnace  tar,  pro- 
ducer-gas tar,  illuminating-gas  tar,  pitches  of  various  grades  made  by 
distilling  these  tars,  natural  asphalts  such  as  impsonite,  gilsonite, 
maltha,  refined  Trinidad,  etc.,  crude  petroleum,  petroleum  residum, 
wax  tailings,  acid  sludge,  asphalt  tar,  Pintsch-gas  tar,  etc. 

Of  these  binders,  only  a  few  have  been  found  practical  and  those 
in  use  at  the  present  time  are  fewer  yet.  Coal-tar  pitch  is  the  binder 
most  generally  used  in  Great  Britain,  Germany,  France  and  Belgium. 
The  United  States  Geological  Survey  has  found  water-gas  tar  pitch 
an  excellent  binder  and  it  is  the  binder  most  generally  used  on  the 
tests  made  by  the  Survey. 

Sulphite  liquor  and  cell  pitch,  by-products  of  the  wood-pulp  paper 
industry,  although  at  first  not  found  satisfactory  binders  on  account  of 
not  making  water-proof  briquets,  have  lately  been  used  with  more 
success  and  in  the  Pollacsck  process  in  Hungary,  cell  pitch  has  a 
favorable  outlook. 

In  this  brief  paper  T  will  not  try  to  discuss  the  binders  in  detail 
and  those  interested  will  find  this  subject  treated  in  an  admirable 
maimer  by  James  E.  Mills  in  United  States  Geological  Survey  Bulle- 
tin No.  343,  entitled  "Binders  for  Coal  Briquets."  It  would  be  wise, 
however,  to  describe  here  the  following  binders : 

a.  Coal-tar  pitch  is  obtained  from  the  distillation  of  coal  tar,  a  by- 
I)roduct  of  the  coal-gas  industry.  There  are  three  grades  of  this 
])itch.  natncly :  soft,  mediuin,  and  hard  pitch.  Soft  pitch  has  greater 
binding  power  than  []\v  hard  ])itch  and  therefore  less  of  it  is  required, 
but  it  has  the  di.sadvantage  of  producing  more  smoke  luul  softening 
at  a  lower  temperature  in  Hu"  fire.  All  tar  pitches  have  the  disadvan- 
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tagc  of  producing  smoke  when  hiuued,  but  as  tlicy  make  waterproof 
briquets  they  have  been  more  extensively  used  in  JCuropcan  countries 
than  any  other  binders  for  making  coal  briquets. 

b.  Water-gas  pitch  is  made  by  distilling  water-gas  tar,  which  is  a 
by-product  of  the  water-gas  industry.  This  pitch  is  therefore  a 
petroleum  product,  as  it  comes  from  the  petroleum  oil  used  to  enrich 
the  water  gas.  What  was  said  above  about  the  characteristics  of 
grading  of  coal-tar  pitch  applies  equally  well  to  water-gas  pitch. 

c.  Asphalt  pitch  is  derived  from  natural  bituminous  rock  such  as 
impsonite,  gilsonite,  maltha,  etc.,  and  is  probably  superior  in  binding 
qualities  to  coal-tar  and  water-gas  pitch,  but  has  as  yet  been  used  only 
to  a  limited  extent. 

Briquetting  without  Binder. 

Certain  kinds  of  lignites,  or  brown  coals,  possess  sufficient  bind- 
ing qualities  to  be  briquetted  without  adding  any  artificial  binder  to 
them,  although  a  much  higher  pressure  must  be  used  than  when  bri- 
quetting material  with  added  binder,  as  this  pressure  is  necessary  to 
soften  the  inherent  binder. 

Lignites  suitable  for  briquetting  without  binder  are  found  in  Ger- 
many, Austria,  Italy,  and  the  United  States. 

Germany  is  the  greatest  producer  of  lignite  briquets,  having  made 
14,227,218  tons  of  this  fuel  in  1908,  while  Austria  comes  next  with 
130,000  tons  in  the  same  year. 

A  special  type  of  press,  known  as  the  Exter-press,  is  used  in  Ger- 
many for  briquetting  lignite  and  peat,  but  the  latter  fuel  is  not  bri- 
quetted profitably  at  the  present  time  on  account  of  the  high  moisture 
content  which  must  be  removed  by  drying.  Peat  has  been  more 
successfully  prepared  for  fuel  by  air-drying  and  wet-pressing  in 
presses  similar  in  construction  to  those  used  for  making  clay  products. 

In  the  manufacture  of  briquets  certain  conditions  are  observed, 
regulating  shape,  dimensions  and  weight. 

Briquets  are  made  in  various  shapes  of  which  the  following  may 
be  mentioned  as  the  most  important,  parallelopipedon,  cubical,  spheri- 
cal, cylindrical,  with  flat  or  convex  ends,  (the  length  of  the  cylinder 
generally  being  about  the  same  as  the  diameter),  egg-shaped,  pillow- 
shaped,  and  briquets  elliptical  in  one  cross  section  and  rectangular  in 
the  other,  this  latter  shape  being  important  as  it  is  the  one  adopted 
for  lignite-coal  briquets  in  Germany. 

The  weight  varies  from  less  than  i  ounce  up  to  22  pounds,  ac- 
cording to  the  shape  and  the  market  for  wdiich  the  briquets  are  made. 
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English  block  briquets  weigh  about  8  pounds  on  the  average  while 
the  German  brown-coal  (lignite)  briquets  weigh  approximately  i 
pound  each.  The  eggette  shapes  more  commonly  found  in  Belgium 
and  France  are  much  smaller  and  weigh  from  i  to  6  ounces. 

Good  briquets  should  have  a  firmness  equal  to  that  of  a  good 
natural  bituminous  coal,  and  to  obtain  this  strength  from  5  to  7  per 
cent  of  coal-tar  pitch  is  required  with  bituminous  slack  and  anthracite 
culm,  but  certain  lign'tic  coals  and  peat  possess  sufficient  natural  bitu- 
minous matter  to  briquet  without  adding  any  binding  material  to  them. 

When  broken,  good  briquets  should  fracture  with  a  clean,  bright, 
granular  surface;  the  edge  should  not  crumble  easily. 

Briquets  made  from  bituminous  slack  show  less  than  2  per  cent 
of  disintegration  in  transit,  while  the  raw  fuel  under  the  same  con- 
ditions would  lose  from  30  to  50  per  cent. 

Briquets  from  bituminous  slack  or  anthracite  culm  show  an  in- 
creased efficiency  in  combustion  of  from  5  to  15  per  cent  over  the 
run-of-mine  coal  from  the  same  mine.  Lignite  briquets  may  have  an 
efficiency  from  25  to  50  per  cent  higher  than  the  raw  lignite,  owing 
to  the  reduction  of  moisture  in  the  process. 

If  made  with  medium  or  hard  pitch,  briquets  will  burn  with  less 
black  smoke  than  the  natural  coal. 

The  regular  size  of  the  larger  blocks  permits  of  an  accurate  con- 
sumption of  fuel  in  a  given  operation  by  the  number  of  blocks  used. 


THE  DESIGN,  CONSTRUCTION  AND  OPERATION 
OF  HIGH-LIFT  CENTRIFUGAL  PUMPS. 

By  Franz  ziir  Nedden. 

IV.    THE   TURBO-PUMP    DIAGRAM. 

^fr.  zur  Nedden's  critical  discussion  of  llic  centrifugal  i)unii),  tlie  fourth  part  of  which 
is  here  presented,  has  already  dealt  with  the  mechanical  and  hydraulic  losses  of  turbo- 
pumps,  solutions  of  the  problem  of  balancing  axial  thrust,  and  structural  features  and 
manufacturing  considerations.  The  instalment  here  published  considers  the  turbo-pump 
diagram  and  its  practical  interpretation  in  service.  Space  limitations  dictate  the  postpone- 
ment until  May  of  a  concluding  section  on   Special  Iligh-Lift  Turbo-l'iimps. — The   Editors. 

IN  considering  the  tiu^bo-pump  diagram  we  must  dismiss  from  oui 
minds  the  idea  of  such  a  diagram  as  is  obtained  from  the  normal 
piston  pump.  The  two  differ  radically.  The  diagram  of  a  piston 
pump  (or  indeed  of  any  oscillating  machine)  is  indicated  by  the  ma- 
chine itself.  The  pen  of  the  indicator  moves  up  or  down  according 
to  the  variations  of  the  internal  cylinder  pressure,  and  records  its 
position  on  a  paper  drum  which  moves  in  direct  proportion  to  the 
stroke.  The  picture  portrays  the  proceedings  within  the  cylinder  dur- 
ing a  single  stroke.  The  abscissae  of  the  diagram  signify  spaces,  the 
ordinates  signify  forces,  and  consequently  the  area  measures  power. 

The  turbo-pump  diagram,  on  the  contrary,  signifies  the  registra- 
tion of  the  heads  produced  by  the  pump  at  different  deliveries,  the 
heads  being  the  ordinates  and  the  delivery  abscissae.  There  are  at 
present  no  instruments  for  registering  these  data  automatically.  The 
diagram  is  made  by  tracing  a  curve  through  a  number  of  points  de- 
termined experimentally.  Its  area  has  no  direct  mathematical 
significance. 

In  direct  contradistinction  to  cylinder  diagrams,  it  does  not  di- 
rectly reflect  the  internal  phenomena,  but  only  illustrates  the  variations 
of  external  phenomena  under  varying  working  condition.  Neverthe- 
less it  is  not  at  all  impossible  to  draw,  from  the  form  of  this  diagram, 
valuable  deductions  as  to  the  internal  operation  of  the  turbo-pump. 
Above  all,  it  is  absolutely  indispensable  to  a  clear  determination  of 
the  suitability  of  the  turbo-pump  for  certain  conditions,  and  it  is  of 
primary  interest  to  the  practical  engineer  who  superintends  the  oper- 
ation of  the  pump. 
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Test  Number.  1234 

-a Number  of  revolutions  per  minute.  1480  1480  1470  1465 

g     ^Indicated  electric  energy,  KVA. ..  51,1  62,9  82,7  84,6 

o    .S  Motor  efficiency  according  to  guar- 

H^    ^     antee  r^M    % 91,5  9^,0  90,5  90,5 

P?,BHP=  KVAir^M 

;«|  0,746:100         .  62,75  77,8  100,3         102,55 

Pressure     head     as     indicated    by 
by  manometer,  lbs    per  sq.  inch.  .148,0  130,0  65,5  4,3 

"S  Suction     head     as     indicated     by 

B     vacuum  meter,  inches  of  mercury     7,4  7,8  8,4  9,25 
j§  Level   difference  between  both   in- 
struments, Hd  in  ft o'  r          o'  7"          o'  /'          o    r 

Delivery,  Q  in  imp.  galls,  per  min.429  579  77^  832 

S       Pressure  head  Hp  in  ft 34i  300  ^53  i?  ^„ 

£       Suction  head  Hs  in  ft 8'  4"  8'  lo"        9    6"         10    6" 

Total  manometric  head 

•5        H=Hp+Hs+Hd  in  ft 349'  II"    309'  5"       163    i"         29    i" 

5    Water  horse  power 

i        HPw=  -Sli^llL   45,45  54,2  38,2  5,32 

^  -^^000 

HPw  .  Q 

Efficiency  77%=ioo^^pfp 72,5  69,9  38,0  5,2 

Notes.  G:xuge 

Full  Open. 

Table  i. — Test  of  a  Three-Stage  Higii-Lift  Turbine  Pump,  Lifting 

Normally  500  Gallons  a  Minute  against  a  Head  of  335  Feet,  Coupleo 

Direct  to  75  Horse-Power  Tiiree-Phase  Alternating-Current  Motor, 

1480  R.P.M.  AT  50  Cycles  Constant 

These  diagrams  are  usually  based  upon  constant  or  nearly  constant 
speed  of  revolution.  Their  method  of  development  will  be  clear  with- 
out much  additional  explanation  if  Figure  35  is  compared  with  Table 
I.  Both  register  the  some  experimental  results,  the  one  in  tabular 
and  the  other  in  graphic  form.  The  curves  shown  in  I'igure  35  are 
characteristic  of  normal  operation  of  the  most  modern  types  of  turbo- 
pump.  Above  the  same  delivery  scale,  but  each  upon  its  own  ordinate, 
are  plotted  the  three  curves  of  effective  horse-power,  efficiency,  and 
head ;  this  last  is  called  the  characteristic  curve. 

What  readings  can  be  determined  from  this  diagram? 

H  the  gate  valve  on  the  pump  delivery  be  entirely  closed  (the 
pump  being  coupled  directly  to  a  three-phase  alternating-current 
motor)  the  manometer  on  the  outlet  chamber  shows  about  2>^)0  feet 
head  (delivery  o,  point  11).  H  the  delivery  valve  is  gradually  opened 
an  increasing  volume  of  water  i)asses  through  the  pumj),  the  pressure 
remaining  nearly  constant,  while  the  load  demand  on  the  motor  and 
the  efficiency  rise  rapidly  (points  9  and  10).  When  the  pump  de- 
livers volumes  near  to  the  normal  (ix)ints  I,  2,  7  and  8)  the  efficiency 
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5 
1470 
84,1 

6 

1475 

7 
1480 

60,1 

8 
1480 

57,2 

9 

1485 
36,8 

10 
1490 

28,5 

II 
1490 

24,3 

90,5 

91, 

92, 

92, 

90, 

88, 

86,5 

102,0 

90,05 

74,2 

70,4 

44,55 

33,6 

28,2 

30,0 

102,5 

134, 

143, 

155, 

154, 

138,7 

9,0 

8,4 

8,1 

7,5 

7,2 

6,65 

6,65 

0'  7'' 
809, 

69 
10'  2" 

0'  7" 

678,5 
236 

g'   6" 

0'  7'' 
546, 
308 

9'  2y/' 

o'7'' 
488,5 
330 
8'  6'' 

0'  /' 

234,5 

357 

8'  2//' 

0'  7" 

91, 
354'  6- 

o'7" 

0 
320 
/  6//' 

71'  9" 

246'  I'' 

31/  9//' 

339'  I" 

365'  9//' 

362'  7/2" 

328'  1/3 

19,5  50,5  52,6  50,1  26,0  10,0  o 

19,1  56,0  70,9  71,1  58,3  29,8  o 

Gauge 
Closed. 

Table  i. — Test  of  a  Three-Stage  Higii-Lift  Turbine  Pump^  Lifting 

Normally  500  Gallons  a  Minute  against  a  Head  of  335  Feet,  Coupled 

Direct  to  75  Horse-Power  Three-Phase  Alternating-Current  Motor, 

1480  R.P.M.  AT  50  Cycles  Constant  (Continued). 

remains  fairly  constant,  but  the  pressure  begins  to  drop,  gradually  at 
first,  but  faster  and  faster  with  increasing  delivery.  Toward  the  last 
the  pressure  falls  very  rapidly,  while  the  delivery  increases  but  little, 
and  the  efficiency  begins  to  decrease  (points  3,  5  and  6).  The  final 
limit  of  pressure  is  determined  by  the  suction  head,  increased  by  the 
resistance  of  the  apparatus  itself  (foot-valve  friction  and  similar  items) 
when  the  pump  runs  with  the  sluice  valve  wide  open  (point  4).  De- 
livery and  motor  load  are  simultaneously  at  maximum.  These  results, 
it  is  understood,  are  based  on  the  supposition  of  working  conditions 
as  they  are  to  be  found  in  the  testing  department  of  the  manufacturing 
plant,  where  we  are  not  dealing  with  a  certain  actual  static  head,  but 
the  resistance  is  produced  only  by  variable  throttling  by  means  of  a 
valve  in  the  delivery  pipe. 

The  limits  of  this  discussion  make  it  impossible  to  take  up  in  detail 
the  causes  of  this  behavior  on  the  part  of  the  pump.  We  must,  how- 
ever, still  consider  the  variations  of  this  diagram  which  will  be  found 
when  the  speed  of  revolution  (heretofore  supposed  to  have  been  kept 
constant)   is  subjected  to  change.     Delivery,  of  course,  must  vary  in 
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FIG.   35.      DIAGRAM    OF  THREE-STAGE  HIGH-LIFT   TURBINE   PUMP,   ACCORDING   TO   TESTS 

TABULATED    ON    PAGES    56    AND    S7- 
Normal  delivery  500  imperial  gals,  per  minute  against  335  ft.   head. 

direct  proportion  to  the  number  of  revolutions,  for  it  needs  no  argu- 
ment to  prove  that  a  rotor  which  delivers  a  fixed  quantity  per  revo- 
lution must  deliver,  per  minute,  the  multiple  of  this  quantity  by  the 
number  of  revolutions  per  minute.  Head,  as  we  have  seen,  depends 
solely  upon  velocity.     In  accordance  with  the  hydraulic  equation 


H 


2.e: 


(c  signif\ini^  water  velocity  and  .<;  the  accclci-alion  by  i^ravitv) 

it  will  be  clear  without  much  discussion  that  when  rotative  speed 
varies, head  will  vary  proixjrtionally  to  the  s([uare  of  the  velocity  of  the 
water,  and  directly  as  the  circumferential  velocity,  which  latter  stands 
in  purely  linear  ratio  to  the  number  of  revolutions.  Two  very  simple 
formulae  for  reduction  thus  result. 


Q,       n,  II,       n," 
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These  formulae  found  by  strictly  theoretical  calculation  are  alto- 
gether supported  by  i)ractical  experience.  They  permit  absolutely  re- 
liable calculation  for  variations  of  siK'cd.  If,  for  example,  ex])eri- 
ment  shows  that  a  centrifui^al  ])uinp  will  deliver  75  i^allons  per  minute 
to  a  height  of  360  feet  at  1450  r.  p.  m.  (point  y\,  JMgure  36),  the  ques- 
tion how  much  it  will  deliver  at  1500  r.  p.  m.  is  answered  as  follows: 
By  the  first  formula  above  we  find  that  the  quantity  delivered 
will  be 


75  X 


150Q 
1450 


77  X)  g"allons 


wdiile  by  the  second  formula  above  the  head  to  which  it  will  deliver 
will  be 
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FIG.  36.     VARIATION  OF  HEAD  AND  DELIVERY  WITH  VARYING  NUMBER  OF  REVOLUTIONS. 
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This  is  shown  graphically  in  Figure  36,  B  being  the  point  reached 
by  delivery  and  by  head  at  the  higher  speed.  Figure  37  shows  the 
curves  obtained  by  carrying  this  calculation  through  for  all  the  points 
of  the  characteristic  curve  at  three  different  rotative  speeds. 

These  reductions  are  by  no  means  of  mere  theoretical  interest,  nor 
do  they  apply  only  to  special  cases.  Great  emphasis  should  be  placed 
upon  the  point  that  the  form  and  variation  of  the  diagram  have  quite 
as  much  importance  in  the  practical  operation  of  turbo-pumps  as  the 
question  of  maximum  efficiency  obtainable,  and  possibly  they  have 
even  more.    The  following  examples  w^ill  justify  this  statement. 
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FK;.    ;]7.     VARIATION   OF   CHARACTERISTIC  CURVE   OF   A   TURBINl.    ITMl'    WITH    VARYING 

ROTARY    SPEED. 

I'igurc  38  illustrates  sclKMuatically  mine  drainage  by  turbo-piiiiips. 
The  pump  suction  is  furnished  with  a  foot  valve  and  strainer  i,  while 
upon  the  discharge  is  fitted  a  gate  valve  2  and  a  check  valve  3,  which 
prevents  the  emptying  of  the  delivery  pipe  4  by  back  How  wIkmi  the 
j)ump  is  stopiRMJ.  'I'his  discharge  pipe  4  carries  the  water  to  the 
surface. 

In  order  to  .see  exactly  the  conditions  which  the  turbo-pump  must 
meet,    we   must    construct    a    so-called    counter-pressure    diagram    as 


i/i(.n  L/i'T  ciuvrh'ii-uc.iL   ruMrs. 


6i 


ili 


illiistratcd  ill  l'ii;urc  39.  When  water  is  raised  from  the  sump  to  the 
surface,  w  c  must  first  overcome  a  purely  static  head  represented  by 
the  heii;ht  of  the  water  cohunn  between  the  level  of  the  sump  and  the 
center  of  gravity  of  the  opening  at  the  surface,  TT.  If  we  make  this 
counter  j)rcssurc  an  ordinate  upon  the  volume  of  delivery  as  abscissa, 
it  will  of  course  be  ])arallel  to  the  axis  of  abscissas  A  B,  for  in  mining 
work  this  static  head  is  a  constant — that  is,  it  re- 
mains the  same  for  any  quantity  of  water. 

Secondly,  the  mine-drainage  pump  must  overcome 
pipe-line  friction.  This  friction  of  course  is  zero 
when  there  is  no  dis- 
"^harge  (delivery  O, 
point  A,  Figure  39). 
It  rises  proportionally 
to  the  square  of  the 
delivery,  reaching  a 
certain  amount,  H_,,  at 
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FIG.  38.  GENERAL  SCHEME 

OF  MINE  DRAINAGE  BY 

A   TURBINE  PUMP. 


a 


the  normal  delivery  Q,  this 
amount  being  calculated  by 
the  well-known  formulae  and 
coefficients  of  pipes.  The 
course  of  this  increase  will  be 
a  parabola.  The  sum  of  these 
two  resistances,  therefore,  is 
represented  by  the  c  u  r  v  e 
A-A\  w  h  i  c  h  is  called  the 
curve  of  counter-pressure. 
Figure  40  is  a  combination  of  the  pump  and 
counter-pressure  diagrams  on  the  assumption 
that  the  pump  which  gave  the  results  shown  in 
Figure  35  is  installed  in  a  mine  300  feet  deep,  with  a  frictional 
resistance  in  the  delivery  pipe  corresponding  to  a  head  of  18  feet  of 
water  column  at  a  delivery  of  500  gallons  per  minute.  How  this 
pump  when  installed  can  be  best  started  may  be  understood  from  the 
combined  diagram.  After  the  pump  has  been  completely  filled  with 
water,  the  gate  valve  (Figure  38)  must  be  tightly  closed.  The  three- 
phase  alternating-current  motor  must  then  be  brought  up  to  normal 
speed.  The  pressure  and  vacuum  gauges  together  will  then  show  a 
pressure  equal  to  328  feet,  supposing  50  circuits  of  the  alternator. 
When  the  pump  is  thus  started  with  a  closed  gate  valve,  the  advantage 
is  that  the  motor  is  not  loaded  at  once  with  full  load,  but  at  first 
with  only  29  brake  horse-power.  If  the  gate  valve  is  now  opened, 
the  pressure  of  328  feet  reaching  the  chamber  immediately  under  the 
check  valve  3  will  lift  it  instantly  against  the  counter-pressure  exerted 
against  it  by  the  full  delivery  pipe. 
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At  this  point  an  important  attribute  of  the  characteristic  curve  may 
be  pointed  out.  Blade  forms  are  sometimes  chosen  which  give  a  dia- 
gram of  which  the  zero  point  (N  in  Figure  40-A)  lies  considerably 
below  that  pressure  at  which  the  pump  shows  its  best  efficiency 
(point   P).     We  can  see   from  our  combined   diagram   that  pumps 
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¥U).    39.       COUNTER-PRESSURE    DIAGRAM    OF    A     MINE-URAINAGE    PLANT. 

with  impeller  blades  of  this  form  can  not  start  against  a  full  delivery 
pipe  except  by  the  aid  of  a  special  auxiliary  arrangement;  for  when 
the  gate  valve  is  opened  the  pressure  below  the  check  valve  will  not 
be  sufficient  to  overcome  the  counter  pressure  above  it,  and  the  check 
valve  remains  closed.  Such  pumps  can  not  be  started  except  by 
emptying  the  delivery  pipe  to  the  extent  of  a  colunui  of  water  of  the 
Height  N'  N  (Figure  40-A).  Let  us  return  to  the  diagram  shown  in 
I'lgure  40.  When  the  gate  valve  is  fust  opened  it  uncovers  only  a 
part  of  its  area  and  the  water  is  considerably  throttled.  The  throttling 
resistance  is  added  as  a  head  II3  over  and  above  the  counter  pressure 
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in  the  delivery  pipe.  This  total  pressure  can  be  kept  to  any  desired 
limit  by  a  corresponding  opening  of  the  gate  valve  2,  and  the  pump 
can  thus  be  made  to  work  at  an  optional  point  of  its  characteristic 
curve.  Let  me  emphasize  that  when  the  gate  valve  is  opened  at  a 
regular  rate  the  pump  traverses  its  diagram  in  regular  time.  The 
motor  load  increases  in  a  correspondingly  smooth  manner  (curve 
B-B),  the  movement  of  the  water  column  in  the  delivery  pipe  is  grad- 
ually accelerated,  and  all  dynamic  processes  take  place  as  smoothly 
and  as  favorably  as  possible  both  for  the  electric  and  the  mechanical 
part  of  the  equipment.  If  the  gate  valve  is  finally  opened  wide  the 
difiference  H3  between  the  pump  pressure  and  counter-pressure  is 
reduced  to  zero  and  the  pump  works  on  the  point  P  of  its  character- 
istic curve,  .the  pump  pressure  and  the  counter  pressure  to  be  over- 
come being  in  perfect  equilibrium  without  any  additional  counter- 
pressure.  In  contradistinction  to  the  conditions  in  the  testing  depart- 
ment, it  will  not  thereafter  work  on  any  point  of  the  characteristic 
curve  lying  in  the  portion  P-P^ ;  hence  follows  a  result  which  is  of 
great  importance,  when  a  new  turbo-pump  is  ordered  for  mine  drain- 
age. It  is  customary  to  order  turbo-pumps  on  the  same  basis  as  pis- 
ton pumps ;  for  example,  a  pump  is  required  to  deliver  500  gallons  per 
minute  against  a  head  of  318  feet  at  1480  revolutions  of  the  motor 
per  minute,  with  an  efficiency  of  70  per  cent  guaranteed  by  the  makers. 
The  requisite  power  is  calculated  to  be. 

500  X  318  X  10 

— — - — — =:  69  brake  horse  power. 

550  X    60X0.70        ^  ^ 

Allowing  an  excess  of  9  per  cent,  which  the  miner  thinks  large 
enough,  a  motor  of  75  brake  horse  power  is  chosen.  What  would 
be  the  consequences  if  such  a  tender  were  construed  strictly  according 
to  the  precedent  of  the  piston  pump?  The  customer  would  get  a 
pump  conforming  strictly  to  all  his  conditions  only  if  the  manufacturer 
constructed  it  so  that  its  characteristic  curve  ran  exactly  through  the 
point  of  500  gallons  per  minute  at  318  feet  head.  The  pump  we  used 
for  illustration  delivers  500  gallons  against  a  head  of  335  feet.  This 
means  considerable  advantage  to  the  mining  engineer.  The  margin 
of  17  feet  insures  that  even  after  wear  and  tear  has  occurred,  or  when 
in  the  course  of  years  the  pipe  area  is  diminished,  the  pump  will  still 
deliver  its  500  gallons  per  minute.  Nevertheless,  the  manufacturer 
while  thus  looking  only  after  the  true  interests  of  his  customer,  may 
get  into  trouble.  It  is  of  course  most  economical  to  let  the  pump  run 
with  its  discharge  valve  wide  open,  for  all  throttling  head  is  loss.    The 
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puiiil)  lluMi  works  oil  the  point  W  It  delivers  540  gallons  per  minute 
instead  of  500,  but  it  uses  75  brake  horse  power,  though  the  efficiency 
surpasses  the  guarantee  by  only  2  per  cent.  In  spite  of  the  margin 
of  9  per  cent  excess  provided,  the  motor  is  loaded  to  its  normal  limit 
?nd  there  would  seem  to  be  good  reasons  for  reclamation  by  the 
customer. 

No  doubt  a  more  correct  way  of  ordering  would  be  to  specify  two 
limits  between  which  the  delivery  must  lie  if  the  pump  works  against 
a  certain  head,  with  a  certain  guarantee  of  efficiency  which  must  be 
reached.  Above  all,  it  may  be  learned  from  this  that  ample  surplus 
power  in  the  motor  should  always  be  provided.  Such  provision  will 
avoid  the  necessity  of  working  with  a  throttled  discharge  valve — 
that  is  to  say,  uneconomically,  and  this  is  not  the  only  advantage. 
Furthermore,  the  danger  of  motor  heating  with  low  voltage  is  les- 
sened. And,  beyond  all  this,  it  should  be  noted  that  variations  of 
rotative  speed  will  cause  grave  difficulties  if  a  motor  of  scant  power 
is  selected. 

The  influence  which  variations  in  speed  exert  on  a  mine-drainage 
proposition  may  easily  be  traced  on  the  combined  diagram,  Figure  40. 
If,  following  the  method  explained  in  the  case  of  Figure  37,  we  draw 
characteristic  curves  for  48  and  52  cycles  (as  dotted  in  on  Figure  40) 
wc  see  that  when  the  speed  of  rotation  varies  the  point  P  travels  along 
the  counter-pressure  curve  to  the  limits  Pj  and  P,2,  the  discharge 
valve  being  fully  opened.  Increase  of  rotary  speed  has  the  disadvan- 
tage that  the  capacity  increases  to  a  much  greater  extent  than  with 
piston  pumps,  where  it  rises  only  proportionately.  At  the  same  time 
the  efficiency  falls  comparatively  fast  at  greater  delivery,  so  that  in 
total  the  motor  must  work  at  considerable  overload.  For  example,  in 
Figure  40  the  exact  overload  for  the  point  P^  is  found  at  L,.  From 
this  we  can  see  how  powerful  a  motor  must  be  chosen  if  eventually  52 
cycles  instead  of  50  were  to  be  expected  for  any  length  of  time  and 
throttling  of  the  discharge  valve  were  not  advisable. 

The  results  wdiich  ensue  if  the  number  of  revolutions  falls  are 
particularly  worthy  of  note.  The  point  Po  will  move  further  and  fur- 
ther toward  the  abscissa  zero,  until  at  a  certain  decrease  of  rotary 
speed  the  characteristic  curve  will  be  transposed  into  the  position  C-C^ 
only  just  touching  the  counter-pressure  curve  at  its  vertex.  If  the  least 
additional  decrease  in  the  number  of  revolutions  is  made  thereafter 
the  pump  pressure  falls  below  the  counter-pressure,  the  check  valve 
closes,  and  the  delivery  being  entirely  cut  off,  the  pump  pressure  goes 
back  to  the  point  C;  it  "snaps  off."     It  is  unable  to  reopen  the  check 
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valve  until  the  zero  pressure  has  risen  above  the  static  counter- 
pressure  of  the  delivery  pipe.  At  that  moment  the  pump  endeavors 
to  traverse  instantaneously  the  whole  convexity  of  the  characteristic 
curve  about  to  the  point  Pj.  In  this  process  the  motor  is  first  loaded 
with  a  sudden  jerk,  and  next  the  sudden  acceleration  of  the  water 
column  (which  has  slowed  down  in  the  interval)  throws  upon  the 
pump  a  reaction  which  may  rise  to  more  than  a  ton  and  may  even 
cause  shaft  breakages. 

Under   normal   conditions   so   great   variations   of   speed   seldom 
occur.    The  best  pump-building  firms  generally  obtain  pump  diagrams 
admitting  speed  variations  down  to  — 3  per  cent.     Special  precau- 
tions must  be  taken  under  certain  difficult  working  conditions  as,  for 
example,  if  heavy  electrical  winding  or  hauling  machines,  reversible 
rolling  mills,  etc.,  run  parallel  with  the  pump  motors  in  the  same 
system  without  any  artificial  regulation.     One  such  precaution  is  a 
great  surplus  of  head  in  the  characteristic  curve  itself,  the  convexity 
of  this  curve  being  especially  high.     Such  diagrams,  however,  require 
the  use  of  special  impellers,  which  have  another  peculiarity  in  that 
they  do  not  force  the  water  as  high  per  stage  as  normal  impellers. 
Another  precaution  may  be  found  in  introducing  a  throttling  valve 
into  the  delivery  pipe  so  that  the  zero  point  of  the  counter-pressure 
curve  lies  considerably  lower  than  that  of  the  characteristic  curve  or 
the  point  of  normal  delivery.     Either  bad  economy  or  many  stages 
fthat  is,  high  first  cost)  must  then  be  taken  into  the  bargain.    It  must 
be  acknowledged  that  for  work  in  situations  where  large  variations  of 
tension  in  direct  current,  or  of  periods  in  alternating  current,  are 
permanently  unavoidable,  tubo-pumps  should  not  generally  be  selected. 
Returning  once  more  to  the  diagram  Figure  40  A,  we  may  easily 
sec  that  pumps  with  diagrams  of  such  form  would  create  intolerable 
operating  conditions  in  the  case  of  large  speed  variations ;  for  having 
once  snai)pcd  off,  these  pumps  still  can  not  furnish  a  zero  pressure 
higher  than  the  static  counter-pressure  even  after  the  normal  speed 
of  revolution  is  regained.    Here  again  a  i)art  of  the  delivery  pipe  must 
be  emptied.     As  it  is  generally  a  characteristic  of  these  large  speed 
variations  that  they  occur  periodically,  another  drop  in  the  number 
of  revolutions  may  cause  the  pump  to  snu|)  ofT  again   immediately 
after  it  has  l>een  brought  up  to  delivery  with  so  nuich  trouble.     This 
hint  will  serve  further  to  show  that  the  iovm  of  the  characteristic 
curve  is  of  the  utmost  importance.     It  is  true  that  such  pumps,  al- 
though they  arc  generally  inferior  also  hydraulically.  nevertheless  by 
the  selection  of  suitable  impeller  diameters  may  be  made  t(^  work  to 
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COMBINED    PRESSURE    AND    COUNTER-PRESSURE    DIAGRAM    FOR    WATERWORKS 
TURBINE  PUMP  PLANT. 
Three-phase  alternating-current  motor,  50  cycles. 


quite  acceptable  mechanical  efficiency.  The  form  of  their  character- 
istic curve,  however,  betrays  them  as  difficult  in  operation,  at  least 
for  the  purposes  of  mine  drainage. 

For  other  working  conditions,  however,  these  speed  variations  are 
quite  harmless.  This  may  be  illustrated  by  the  example  of  a  water- 
works plant.  Figure  41  shows  the  combination  of  a  waterworks 
counter-pressure  diagram  with  the  diagram  shown  in  Figure  35.  The 
base  of  the  counter-pressure  diagram  here  appears  much  altered.  Let 
us  suppose  conditions  quite  usual  with  municipal  water  supplies — that 
is,  that  water  is  to  be  raised  from  a  distant  place  to  a  reservoir  within 
the  town.  The  static  head  may  be  very  small,  perhaps  even  negative 
if  the  level  of  the  pumping  plant  is  higher  than  the  reservoir.  The 
counter-pressure  results  almost  wholly  from  frictional  resistance  in  a 
long  conduit.  This,  of  course,  shows  again  as  a  pure  parabola  in  the 
counter-pressure  diagram.     The  point  P,  where  this  parabola  crosses 
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the  characteristic  curve  of  the  pump,  indicates  the  deHvery  and  head 
when  the  discharge  valve  is  wide  open. 

Calculation  of  resistance  in  long  conduits  is  extremely  difficult 
because  the  small  errors  of  experimental  coefficients  become  very  im- 
portant by  the  multiplication  corresponding  to  the  great  lengths.  Dif- 
ferences equaling  one  atmosphere  of  pressure  or  more  may  be  found 
if  the  conduit  is  a  mile  or  two  in  length.  The  counter-pressure  can 
be  exactly  determined  only  when  the  resistance  of  the  conduit  is 
known  by  gauge  readings  obtained  from  pumps  already  delivering 
through  the  same  conduit.  If  such  indications  are  not  obtainable, 
there  remains  only  the  uneconomical  possibility  of  throttle  regulation 
if,  unfortunately,  a  motor  of  insufficient  power  should  be  chosen. 
Speed  variations  of  the  driving  motors,  however,  are  almost  without 
influence  upon  the  volume  of  delivery,  as  shown  by  the  dotted  parallel 
curves  on  the  diagram.    Snapping  off  is  not  to  be  feared. 


INDUSTRIAL    USES    OF    REINFORCED   CONCRETE. 

By  M.  M.  Sloan. 

IV.     ADAPTATIONS   TO    STACKS,    TUNNELS    AND    SPECIAL    EQUIPMENT. 

Mr.  Sloan  concludes  lure  his  scries  which  began  in  our  January  issue.  It  has  con- 
sidered, in  concise,  practical  manner,  many  important  matters  involved  in  reinforced-concrete 
construction,  including  general  types  and  special  details  of  industrial  buildings  and  their 
accessories. — The   Editors. 

THE  uses  to  which  reinforced  concrete  may  be  applied  in  the 
construction  and  equipment  of  power  houses  and  mechanical 
plants  are  numerous.  Particularly  is  it  of  use  in  the  construc- 
tion of  foundations  for  heavy  engines  and  generators,  and  in  stacks 
and  the  flues  connections  to  them.  Besides  it  is  much  used  in  the 
construction  of  pipe  tunnels  and  conduits. 

Some  of  the  largest  stacks  or  chimneys  have  been  erected  of  rein- 
forced concrete,  and  while  in  several  instances  reinforced-concrete 
stacks  have  not  been  entirely  successful,  and  one  or  two  failures  have 
occured,  there  are  a  number  of  notable  examples  which  seem  to  give 
entire  satisfaction.  It  is  usual  in  the  construction  of  reinforced- 
concrete  chimneys  to  adopt  a  typical  design  as  shown  in  Figure  19. 
The  peculiarity  of  this  design  over  other  chimneys  exists  in  the 
verticality  of  the  sides  and  the  alteration  in  the  diameter  of  the  chim- 
ney in  the  lower  and  upper  portions.  The  reason  for  this  is  the 
method  employed  in  the  construction.  There  is  some  difficulty  with 
a  sectional  form  to  cast  a  concrete  chimney  tapering  from  the  base 
to  the  top,  it  having  been  considered  more  economical  and  more  prac- 
tical to  have  a  form  of  uniform  diameter.  As  it  is  desirable  in  all 
chimneys  to  provide  them  for  a  portion  of  the  height  with  an  inner 
and  independent  shell,  it  is  also  necessary  to  arrange  for  this  shell 
by  increasing  the  diameter  o'f  the  stack  at  the  bottom  section.  Con- 
sequently the  necessity  for  the  enlargement  of  the  stack  in  the  base 
and  lower  section  is  apparent. 

The  shells  of  reinforced-concrete  stacks  are  made  a  minimum 
thickness  of  4  to  6  inches  and  are  reinforced  with  steel  rings  or 
hoops  and  with  vertical  rods  or  bars  wired  or  clipped  to  them. 

When  the  stack  is  made  of  the  design  illustrated  in  Figure  19  it  is 
evident  that  the  construction  where  the  stack  changes  diameter  must 
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be  carefully  considered 
so  that  there  is  ample 
shearing  resistance  at 
this  point,  and  the  de- 
sign usually  adopted  is 
that  shown  in  Figure 
20.  It  is  quite  common 
practise  to  attempt 
some  architectural 
treatment  for  the  top 
of  the  stack,  in  the  way 
of  a  moulded  top  with 
bell-cast  and  fillet  as 
shown  in  Figure  19. 

The  place  most  liable 
to  develop  weakness  in 
a  stack  is  at  the  opening 
into  the  stack  made  for 
the  flue.  The  design  of 
the  stack  at  this  point 
should  be  carefully 
worked  out,  and  the 
proportion  of  the  flue 
opening  should  be  such 
that  its  width  is  not 
greater  than  one-third 
of  the  diameter  of  the 
stack.  As  with  open- 
ings in  any  shell,  the 
flue  openings  should  be 
well  reinforced  around 
the  Q([\:,c  and  over  the 
top  so  that  there  is  n(j 
possible  danger  of  the 
failure  of  the  stack  due 
to  the  bending  moment 
of  the  wind  action  at 
the  point  of  its  maxi- 
mum intensity,  which  is 
usually  at  the  flue  open- 
ing. 
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FIG.    19.     REINFORCED-CONCRETK  STACK. 
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In  the  construction  of  re- 
in forced-concrete  stacks,  a 
reinforced  concrete  spread 
footing  is  arran,c;-ed  for 
tlieir  support.  As  the  foot- 
iiii;-  iiuist  act  nionolithically 
with  the  stack,  reinforcini;- 
rods  are  interlaced  with  the 
reinforcing  rods  of  the  base 
and  carried  up  into  the  shell 
of  the  stack  as  shown  in 
Figure  21.  One  of  the  most 
recently  constructed  con- 
crete chimneys  is  illustrated 
in  Figure  23,  the  peculiarity 
of  this  chimney  consists  in 
the  fact  that  it  is  based 
upon  a  new  principle  of  construction.  This  principle  consists  in  using 
forms  of  such  a  type  that  the  chimney,  instead  of  having  a  straight 
cylinder,  is  tapered  uniformly  from  the  bottom  to  the  top.  A  chimney 
constructed  in  this  manner  is  more  economical  in  the  use  of  steel  rein- 
Air  Space  andi  Inner-  She 


FIG.  20. 


CONSTRUCTION  WHERE  STACK  CHANGES 
DIAMETER. 


FIG.    21.      SPREAD   FOOTING   AND   INTERLACEMENT   OF    REINFORCING    RODS. 
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forcement  and  has  greater  stability  besides 
giving  a  better  appearance.  The  design  of  a 
stack  of  this  type  is  shown  in  Figure  22.  As 
will  be  observed  from  this  illustration,  the 
chimney  is  provided  with  a  brick  lining  and 
air  space.  The  reinforcement  to  resist 
thermal  stress  is  in  the  form  of  wire  mesh 
diagonal  type. 

An  unusual  departure  in  the  construction 
of  tapered  reinforced-concrete  chimneys  is  in 
the  use  of  a  wet  concrete  mixture  instead  of 
a  dry  concrete  mixture.  This  insures  in  the 
finished  chimney  a  better  uniting  of  the  con- 
crete and  less  likelihood  to  crazing  or  crack- 
p.?*imN^R  ^^S-     One  of  the  most  serious  objections  to 

the  use  of  reinforced-concrete  chimneys  con- 
sists in  the  fact  that  cement,  when  subject  to 
intense  heat,  is  dehydrated  and  the  concrete 
upon  examination  shows  a  deterioration  of 
the  inner  surface,  of  from  one-fourth  to  one- 
half  an  inch.  How  far  this  deterioration  is 
apt  to  continue  is  problematic,  and  can  only 
be  determined  by  years  of  experience. 

Reinforced  concrete  is  frequently  used  in 
the  construction  of  the  base  for  hollow-tile  or 
brick  stacks  and  a  very  excellent  design  for 
such  a  base  is  shown  in  Figure  24.  By  the 
adoption  of  a  base  of  this  kind,  ample 
strength  is  provided  around  the  flue  opening. 
Sometimes  the  reinforced-concrete  base  is 
lined  on  the  inside  with  firebrick  or  hollow 
tile,  and  it  is  in  all  instances  well  reinforced 
both  with  longitudinal  and  horizontal  rods  as 
illustrated  in  the  figure. 

It  is  quite  the  usual  practise  in  the  plan- 
ning of  eleemosynary  institutions  to  arrange 
for  a  central  power  plant  in  a  separate  build- 
ing, distinct  from  the  others  of  the  group. 
/  V       'i'liis    is   necessitated   by   the   desirability   of 

avoiding  the  noise  or  vibration,  the  dust  and 

FIG.  22..  RKiNFORCEMKNT      ^^^^S^^"^  iucidcutal  to  a  power  plant,  affecting 
TO  RESIST  THERMAL  STRESS,  thc  administration  and  the  inmates.     There- 
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tore  it  becomes  necessary  to  provide  a  means  of  carrying-  the 
wires  and  pipes  from  such  a  plant  to  the  several  buildings. 
This  is  generally  done  by  means  of  a  tunnel,  and  this  is  best  con- 
structed of  reinforced  concrete  in  the  manner  shown  in  Figure  25. 
The  greatest  difficulty  in  tunnel  work  of  this  character  is  due  to  the 
fact  that  the  tunnel  is  quite  likely  to  run  through  a  wet  soil,  or  at  some 
point  throughout  its  length  it  will  pass  through  a  natural  drainage 
basin.     It  is  verv  difficult  to  make  a  tunnel  of  this  character  water- 
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Hollow  Brick  or- 
Tile  Stack 


«      .     1' 


proof,  so  that  it  is 
best  constructed 
with  French  drains 
on  the  sides  so  as  to 
intercept  any  water 
that  ni  a  y  flow 
through  the  strata 
of  the  soil.  In  order 
to  provide  for  any 
possible  leakage 
through  the  walls 
'L  o      ^  4.  of   the    tunnel,   the 

■  over  FUje'Dpening"  floor  of  the  tunnel 

should   be   conven- 
iently arranged 


Concre+"e  Base 


jGinDund  Leve^ 


I5ASI-;    FOR    KKINl"()l<(i;i)-C()N(  KI'.TK    STACK. 


with  gutters  on 
either  side  as  at 
''a."  There  is  a  con- 
siderable amount 
of  surface  water 
which  should  be 
taken  care  of  by 
sloping  the  top  of 
the  tunnel  as  shown 
at  "b"  and  arrang- 
ing for  it  to  drip 
into  the  I'^rench 
drain.  The  concrete 
walls  of  the  tunnel 


are  amply  strong  if  made  about  C)  inches  in  thickness,  and  slnndd  be 
reinforced  with  longitudinal  and  vertical  reinforcing  rods  as  shown 
in  the  figure. 

( )rdinarily,  plain  concrete  is  used  in  the  construction  of  engine 
and  generator  foinidations  and  power  houses.  There  are.  however, 
conditions  encountered  in  the  construction  of  mechanical  plants  whicl- 
necessitate   the   use  of   reinfoi'ced-concrete  construction. 

It  (juite  fre(|uently  happens,  especiallx  in  old  l)uildings  where  new 
units  are  to  l)e  installed,  that  the  engine  foimdation  is  (|uite  close  to 
the  wall  of  the  building.  In  i'igure  2^^  is  illustrated  a  reinfcHxed-con- 
crcte  engine-foundation  construction,  which  was  advantageously 
used  where  the  conditions  were  unusual.  The  soil  in  this  particular 
instance  was  so  poor  that   it   was  necessary   for  concrete  piles  to  be 
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driven  in  order  to  support  llic  ciii^inc  foundalion.  1 1  is  not  p(jssible 
with  ordinary  means  to  drive  concrete  piles  close  tcj  a  building  wall — 
that  i>.  the  centre  of  the  pile  must  be  about  3  feet  from  the  face  of  the 
wall.  It  is  evident  from  iMi^iu'e  2()  that  the  pile  ''a"  cannot  be  cen- 
tered under  the  outboard  bearini;-.  Conse(|uently  the  enj^inc  founda- 
tion nui>t  be  made  of  reinforced  concrete  and  the  depth  of  concrete 
beneath  the  llywheel  pit  nuist,  when  reinforced  with  the  rods  or  bars 
"b,"  have  sufficient  resistence  to  carry  the  cantilever  supporting  the 
outboard  bearing  with  its  load.  As  the  foundation  is  in  the  nature 
of  a  cantilever,  it  is  advisable  to  run  anchor  rods  or  bars  down  into 
the  concrete  piles  and  up  into  the  engine  foundation  so  as  to  interlace 
with  the  reinforcing  rods  of  the  cantilever  beam.  While  this  type  of 
construction  is  not  recommended,  it  is  the  most  convenient  and  avail- 
able means  of  constructing  a  large  engine  foundation  to  meet  the 
peculiar  conditions  existing  in  this  instance.  There  are  several  ex- 
amples of  heavy  engines  running  successfully  and  retaining  their 
alignment  on  foundations  constructed  in  this  manner. 


-/•^ f*^ 


5>p«jce  T^  I  led  wi^h 
I  i  Bnoken  Sfone 


Drain  Hie 


FIG.    2^.      KEIXKORCKD-COXCKETl-:    TINNKL. 


In  a  reinforced-concrete  building  where  a  belt  drive  is  used  from  a 
heavy  engine  it  is  customary  to  provide  a  reinforced-concrete  floor  or 
roof  over  the  engine  room.  This  is  the  best  possible  construction 
because  it  not  only  provides  an  ample  protection  against  fire  over  the 
"heart"  of  the  plant,  but  it  also  furnishes  a  rigid  construction  to 
which  the  haneers  for  the  head  shaft  can  be  attached. 
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Where  the  hangers  for  the  head  shaft  are  secured  to  reinforced- 
concrete  beams  or  girders,  it  is  best  to  use  some  other  means  of  fast- 
ening than  the  usual  sockets.  Generally  the  best  practice  is  to  provide 
pipe  sleeves  through  the  concrete,  and  use  "through  bolts"  with  heavy 
plate  washers. 


Enoine. 


Enoine  Bed  — 
— Elsaorr. 


I. 


Main  f?einforci*^^ 
Bars  -- — '^ 


Anchor  Bars 


c- 


^  a 


F><iat)noWal 


"  Wall  «3nd  Fbun<iarfion 


.\Afell  "feof.nt 
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KK;.    26.      KKINFOKCKD-CONCRKTK    KNCINK    FOL'NDATION. 

Reinforced  concrete  is  also  extensively  employed  in  power-house 
construction  work,  in  the  construction  of  coal  bunkers  and  storage 
bins  and  also  in  concrete  tanks  and  reservoirs ;  as  well  as  hot  wells 
and  sump  wells.  These  are  usually  well  reinforced  and  are  generally 
made  wateri)rnof  by  mixing,  in  the  mass  of  the  concrete  or  in  the  sur- 
face finish,  a  waterproofing  compound.  In  the  better  class  of  work, 
a  surer  means  of  water[)roofing  is  employed  such  as  a  diaphragm  of 
asphalt  with  a  jjrotecting  lining. 

In  all  instances,  it  is  advisable  where  j)ossible  to  take  the  ad- 
ditional i)recaution  for  making  the  walls  of  tlu'  tank  or  reservoir 
waterproof  by  pufldling  the  back  of  the  walls  with  clay. 

Rein  forced-concrete  construction  has  advanced  to  a  place  of  im- 
portance in  power-house  work  and  is  used  more  extensively  to  sup- 
plant other  types  of  construction,  for  foundations  of  machinery  of  a 
building  as  well  as  in  the  auxiliary  appliances  such  as  coal  bins,  ash 
tunnels,  and  Iiopjiers  which  are  of  snch  iinportance  in  modern  power- 
house work. 


ORGANISATION  BY  PRODUCTION  FACTORS. 

By  A.  Hamilton  Church. 
VII.   COSTS  IN  RELATION  TO  THE  FINANCIAL  BOOKS. 

In  the  fust  article  of  the  series,  which  appeared  in  our  October  issue,  the  author 
defined  his  purpose.  It  is  to  avoid  the  uncertainties  and  errors  of  averaging  and  appor- 
tioning a  general  expense  account,  by  recognizing  from  the  outset  all  the  important  factors 
in  production — many  of  them,  in  his  view,  quite  as  distinct  and  determinable  as  the  wages 
factor — and  reducing  them  to  unit  values  which  can  be  directly  applied  to  the  product  they 
serve.  The  first  paper  was  devoted  to  "The  Definition  of  Factors  other  than  Labour,"  the 
second  to  "Production  Factors  as  Related  to  Cost  Accounts  and  Staff,"  the  third  to  "The 
Elements  of  the  Land  Factor,"  the  fourth  to  "Buildings,  Heating  and  \'entilation.  Stores, 
and  Organisation,"  the  fifth  to  "Apportioning  Indirect  Expense  by  Production  Factors," 
and  the  sixth  to  "Control  Accounts."  The  present  installment  concludes  the  argument. — 
The  Editors. 

THE  final  court  of  appeal  in  all  factory  accounting  is,  or  should 
be,  the  financial  books,  which  bring  their  record  of  operations 
to  a  focus  in  three  final  accounts — the  Trading  Account,  the 
Profit  and  Loss  Account,  and  the  Revenue  Account.  ^lanufacturing 
costs,  whether  interlocked  with  the  financial  books  or  treated  as  en- 
tirely separate  and  subsidiary,  should  be  regarded  as  an  attempt  to 
present  an  amplification  and  detailed  explanation  of  the  condensed 
figures  set  out  in  these  final  accounts. 

(ienerallv  speaking,  these  accounts  deal  with  three  different  as- 
pects of  profit,  viz; —  (i)  gross  manufacturing  profit,  (2)  net  trad- 
ing profit,  and  (3)  disposal  of  profit  in  dividends,  etc.  These  accounts 
are  sometimes  called  by  other  names,  as  for  instance,  Manufacturing, 
Trading,  and  Profit  and  Loss,  instead  of  Trading,  Profit  and  Loss, 
and  Revenue ;  but  hov^^ever  styled,  the  functions  of  the  three  final 
accounts  are,  generally  speaking,  substantially  as  above  stated. 

The  three  specimen  accounts  given  will  serve  to  show  the  usual 
scope  of  each.  In  the  first  one  it  will  be  seen  that  by  setting  the  value 
of  stores  and  work  in  hand  at  the  end  of  the  financial  period  against 
their  value  at  the  beginning  of  the  period,  plus  the  amount  of  stores 
purchased  and  wages  paid,  we  virtually  ascertain  how  much  the  total 
value  in  hand  has  increased  or  diminished  since  the  last  stock-taking. 
It  will  usually  be  found  to  have  diminished  by  reason  of  deliveries 
effected,  and  it  will  be  obvious  that  if  we  were  to  credit  the  account 
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Dr.                                        Trading  Account 

Cr. 

Work  in  Haiul  at  beginning  of  period 

$  10  000.00 

Work  in  Hand  at  end  of  period 

$  10  426.00 

Stores  "      "       "         "           "       " 

3  000. OC 

Stoi'es  "       "       "     "     "       " 

2  891.00 

Purchases  during  period 

2  876.00 

Sales  during  period 

25  103.00 

Wages  paid  during  period 

11  813.00 

Balance  =  Gross  Profit  for  period 

10  731.00' 

$  38  420.00 

1 

$  38  420.00 

Dr.                                  Profit  &  Loss 

\ 

Account 

Cr. 

Repairs  &  Maintenance 

$  400.00 

»Gross  Profit  from  Trading  A/c. 

$  10  731.00 

Interest  &  Depreciation 

1  020.00 

Discounts  taken 

50.00 

Rents, Taxes  &  Insurance 

130.00 

Management  &  SuperAision 

300.00 

Office  &  Selling  Expenses 

2  300.00 

Packing  &  Freight 

400.00 

Discounts  allowed 

50.00 

Balance  =  Net  Profit  for  period 

G  181.00' 

$  10  781.00 

$10  781.00 

Dr.                                     Revenue  Acc 

'Or.XT 
1 

Cr. 

Interest  on  loan  Capital 

$  1  290.00 

l^Net  Profit  from  P.&  L,  A/c 

$  6  181.00 

Legal  Expenses 

121.00 

Directors  Fees 

200.00 

Reserve  Fund 

1  600.00 

Dividontl  for  Period 

2  970  00 

$  (;  iHi.oo 

$G  IHl.OO 

The  Knginetring  Mauaztne 
In    tiiKinrrrinK    works,    ailditions   to    plant    and    ripairs    to   tools,   huildiiins   aiul    plant    air    tit- 
qui-ntly   carried    out    liy    the    shops.      In    such    casi-s    tin-    valiU"   of    tlu-    work    would    he 
credited   to   tradiiiK   account.      In   the   accounts   ahove   and   in   the   discussion    fol- 
lowing it  is  assumed   for  simplicity  that   a   purtly   inamifaeturiiiK  husiness 
is   done    in    tlie    shops,    ripairs,    etc.,    heiiiK    emit!  .iitid    for    witii    t)ther 
firms.       Tin      liwiins    >{iven    are    purily     illustrative    .iiid    do    not 
rejjresent  any  aetu.il  cas<>. 

with  the  cost  vahic  ul  .such  dcHvcrcd  orders,  it  would  cxactU  balance, 
and  show  neither  profit  nor  loss.  As,  however,  the  account  is  credited 
at  sale  prices  it  follows  that  a  balance  corresponding  to  the  difference 
between  cost  and  .sale  price — that  is,  to  gross  profit,  will  appear. 

In    the    .second    account,    the    gross    profit    transferred    from    the 
previous   account   is   subjc-ct    to   a    process  of   diiiiinution    by    setting 
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against  it  the  indirect  charges  or  cstal)lishnR'iil  c'xi)L'n(liliirc,  some  of 
wliich  arc  really  costs  of  production  and  sonic  arc  charges  arising 
from  selling  and  distributing  the  product.  The  long  established  prac- 
tice of  collecting  all  these  into  the  same  account  has  given  rise  to 
much  of  the  confusion  that  surrounds  the  question  of  charges, 
especially  in  the  matter  of  distinguishing  between  shop  and  general 
charges.  The  third  account  deals  only  with  tlie  (lis])osal  of  profit  and 
not  with  how  it  was  made.  It  does  not  need  further  consideration  at 
the  present  moment. 

The  reason  why  Trading  account  is  arranged  as  it  is  will  be  clear 
when  we  remember  that  very  few  auditors  have  any  faith  in  the  ap- 
portionment or  distribution  of  charges,  and  prefer  to  deal  with  figures 
which  have  the  merit  of  being  definite,  as  the  direct  expenditure  on 
wages  and  materials  usually  is,  and  to  set  against  these  the  equally 
definite  figure  of  sales — the  difference  between  the  two  representing, 
it  is  true,  no  complete  fact,  but  giving,  nevertheless,  a  relation  of 
well  understood  significance,  viz : — gross  profit. 

It  should  be  observed,  that  for  financial  purposes  it  is  not  neces- 
sary to  have  any  knowledge  of  what  are  usually  known  as  costs.  It 
is  sufficient  to  know  the  sale  price  of  each  order,  and  when  all  these 
are  aggregated,  forming  a  total  of  sales  for  the  period,  the  difference 
between  values  in  hand  at  the  beginning  of  the  period  and  the  values^ 
in  hand  at  the  end  of  the  period  (plus  what  has  been  put  in  during" 
the  period)  gives  a  net  figure  which  is  really  equivalent  to  the  prime- 
cost  of  all  the  orders  in  a  lump  sum. 

To  ascertain  profits,  therefore,  it  is  not  necessary  to  know  indi- 
vidual costs,  but  only  individual  sale  prices,  if  a  stock-taking  valua- 
tion is  taken  at  the  beginning  (or  end)  of  each  financial  period.  This 
ascertainment  of  results  in  the  lump  at  the  end  of  a  year  or  half  year 
is  still  relied  on  by  many  firms. 

But  just  as  the  figure  representing  total  sales  is  an  aggregation 
of  a  number  of  individual  sales,  so  the  balance  representing  cost  of 
orders  is  really  an  aggregate  of  a  number  of  individual  costs.  If 
therefore  an  accurate  system  of  prime  costs  is  in  use,  the  trading 
account  could  be  very  simply  checked  by  making  a  list  of  all  orders 
which  have  been  completed  and  invoiced  and  placing  the  prime  cost 
against  each.  It  is  clear  that  this  list,  if  set  against  a  list  of  the  sale 
prices,  would  show  a  difference  that  would  be  identical  with  the 
gross  profit  exhibited  by  the  trading  account. 

In  the  same  way,  if  a  perfect  system  of  distributing  all  the  indi- 
rect charges  incurred  in  i^jroduction  were  in  use,  and  a  list  were  to 
be  prepared  of  all  delivered  orders  showing: — 
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I. — Their  prime  cost   .    .    .    wages  and  materials. 
2. — The  indirect  shop  charges. 

3. — A  due  proportion  of  general  and  selling  expense,  then  the 
aggregate  of  these  items  for  all  orders  completed  and  delivered,  when 
set  against  the  sale  prices,  would  show  a  difference  or  balance  exactly 
corresponding  to  the  net  profit  shown  by  the  profit  and  loss  account. 

We  are  now  in  a  position  to  realise  what  an  entirely  different  pro- 
cedure is  commonly  undertaken  with  regard  to  presenting  the  details 
of  these  two  great  divisions  of  manufacturing  cost  represented  re- 
spectively by  these  two  accounts.  No  one  has  ever  suggested  that 
prime  costs  should  be  averaged.  No  one  ever  argues  that  if  $200  has 
been  spent  on  $20  articles,  then  the  cost  of  each  can  be  safely  con- 
sidered at  $10,  unless  indeed  the  product  is  absolutely  uniform. 
Such  a  suggestion  would  be  treated  with  ridicule,  because  obviously 
the  only  use  of  detailed  costs  is  to  reveal  the  relative  amounts  of 
wages  and  material  that  the  different  orders  have  absorbed.  The 
incidence  of  labour-cost  and  material-cost  on  orders  is  too  obviously 
individual  and  unequal  for  us  to  think  of  averaging  prime  costs. 

When,  however,  we  come  to  the  second  and  third  elements  of 
cost,  which  form  the  subject-matter  of  the  profit  and  loss  account,  an 
entirely  different  plan  is  commonly  pursued.  Notwithstanding  that 
the  expenditure  under  this  head  frequently  ecjuals  and  sometimes 
surpasses  in  value  the  item  of  wages  which  are  generally  so  carefully 
traced  and  allocated  to  individual  orders,  it  is  a  very  usual  practice 
to  average  this  large  class  of  expense,  and  to  express  its  incidence 
by  a  simple  percentage  either  upon  wages  or  upon  time. 

That  this  plan  is  entirely  misleading  there  can  be  very  little  doubt, 
because  few  of  the  expenses  in  the  profit  and  loss  account  have  any 
relation  either  to  each  other  or  to  wages  or  to  time.  To  rely  upon 
an  arbitrary  established  percentage  which  may  actually  be  either  much 
over,  or  much  under,  the  real  incidence  of  a  number  of  varied  factors 
on  a  particular  order,  may  be  a  good  way  of  getting  rid  of  figures 
and  giving  an  air  of  fmality  to  cost  accounts,  but  it  is  very  little  else. 
As  a  guide  to  actual  profitableness  of  particular  classes  of  work  it  is 
valueless  and  even  dangerous. 

Tf,  however,  the  greater  part  (^^  indirect  expense  could  be  reduced 
to  a  real  incidence  on  particular  jobs,  we  should  find  ourselves  at  once 
in  presence  of  new  and  important  classes  of  facts.  Foremost  amongst 
these  is  the  question  of  ineflicicncy  due  to  idle  manufacturing  facilities, 
or  as  1  prefer  to  call  them,  "Production  Centres."  Whether  such  pro- 
duction centre  be  a  machine,  a  pattern  maker's  bench,  or  a  plain  floor 
area  in  an  erecting  .shop  or  a  foundry,  it  is  obvious  that  if  it  be  idle 
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and  unocciipiod  in  production,  money  valiie  is  as  surely  being  wasted 
as  it  wages  were  being  paid  to  a  number  of  men  who  were  entirely 
unoccupied.  To  allow  the  incidence  of  such  wasted  resources  to  be- 
come attached  to  work  by  means  of  an  averaged  percentage,  on  what- 
ever basis  the  latter  is  calculated,  is  grotesque  in  its  inadequacy  to 
represent  actual  facts. 

Nor  is  it  less  absurd  to  include  selling  expense  in  the  same  per- 
centage with  manufacturing  expense.  The  two  have  no  relation  to 
one  another  whatever.  The  routine,  the  methods  of  selling,  and  the 
expenditure  on  different  classes  of  articles  may  and  often  do  vary 
considerably.  It  may  easily  happen  that  the  efforts  and  the  expen- 
diture to  obtain  business  in  particular  lines  are  so  great  that  the  result 
is  not  by  any  means  worth  the  trouble.  How  is  this  important  fact 
realised  by  any  plan  of  averaged  percentages?  If  such  facts,  and 
those  just  referred  to  (idle  production  centres)  are  not  brought  out 
separately  and  distinctly,  it  may  well  be  asked, — what  is  the  use  ot 
an  averaged  percentage  at  all?  The  answer  is  that  in  certain  very 
limited  conditions  it  is  of  value,  but  that  where  more  than  one  class 
of  article  is  being  manufactured  it  becomes  merely  a  remarkably  intri- 
cate device  to  give  misleading  information. 

The  proper  relation  of  costs  to  the  trading  account  and  the  profit 
and  loss  account  may  now  be  summed  up.  These  two  accounts 
give  results  in  hulk.  Prime  costs  are  the  details  of  labour  and  ma- 
terials on  the  individual  orders,  which  have  passed  out  of  trading 
account  by  reason  of  sales.  Complete  costs  should  he  the  prime  cost 
plus  the  accurately  detailed  incidence  of  shop  charges,  general  charges 
and  selling  expense,  also  on  each  individual  order.  Manufacturing 
cost  plus  selling  cost  should,  then,  contain  several  separately  ex- 
pressed factors  as  follows  : — 

I. — Prime  cost   .    .    .   wages  and  materials. 

2. — Shop  burden,  which  will  include  a  proportion  of  general  or 
administrative  expenses. 

3. — An  inefficiency  factor,  or  supplementary  rate,  representing  loss 
of  efficiency  due  to  idle  production  centres  and  wasted  facilities  of 
manufacturing. 

4. — Selling  expense  (also  including  a  proportion  of  general  or 
administrative  expense)  based  on  the  actual  absorption  by  each  class 
of  product,  of  the  dift'erent  items  of  selling  expense. 

It  will  probably  be  objected  that  this  is  a  very  complex  and  formid- 
able way  of  presenting  costs.  The  answer  is  that  in  actual  practice 
it  is  not  as  difficult  as  it  looks,  but  a  still  more  complete  reply  to  the 
objection  is  that  no  method  that  fails  to  provide  the  information  in 
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this  detailed  form  is  anything  more  than  a  sham.  Xo  facts  that  are' 
in  themselves  complex  can  be  represented  in  fezver  elements  than 
they  naturally  posses.  While  it  is  not  denied  that  many  exceedingly 
complex  methods  are  in  use  that  yield  no  good  results,  it  must  still 
be  recognized  that  there  is  a  minimum  of  possible  simplicity  that  can- 
not be  reduced  without  destroying  the  value  of  the  whole  fabric.  The 
snare  of  the  ''simple  system"  is  responsible  for  more  inefficiency  and 
Joss  than  is  generally  realised. 

Work  accountants  would  be  better  able  to  realise  this  point  of  view 
and  enforce  it  on  those  to  whom  it  is  a  matter  of  importance,  if, 
instead  of  collecting  all  items  of  indirect  expense  into  profit  and  loss 
account,  they  were  to  divide  the  latter  into  two  accounts,  thus  pro- 
Abiding  an  intermediate  account  between  gross  profit  and  net  profit. 
i(See  specimens  opposite).  In  such  case  trading  account  would 
contain  prime  cost  only ;  the  new  account,  which  might  be  called  net 
manufacturing  account  for  want  of  a  better  title,  would  correspond 
with  elements  (2)  and  (3)  of  cost,  while  profit  and  loss  account  would 
correspond  with  element  (4).  The  items  given  in  the  specimen  ac- 
counts will  explain  this  disposition,  the  only  special  point  being  the 
division  of  general  and  administrative  expense  between  the  shops 
and  the  selling  department  on  an  adequately  thought  out  basis. 

Arranged  in  this  way  the  place  and  position  of  each  of  the  ele- 
ments of  cost  in  relation  to  the  final  accounts  is  clearly  seen,  and  also 
the  utter  inadequacy  of  "simple  systems"  to  represent  all  these  dif- 
lerent  factors.  It  may  even  be  said  that  a  measure  of  the  suc-cess  of 
any  system  of  collecting  costs  is  thus  provided,  because  complete 
agreement  with  these  accounts  at  each  stage  must  be  insisted  on  as 
a  means  of  verifying  the  accuracy  of  cost  figures. 

Sp:i.ling  ExrKXSE. 

The  true  relation  of  selling  expense  to  production  can  be  grasped 
most  effectually  by  picturing  the  works  and  the  selling  department 
as  being  located  in  different  places.  With  the  former  in  the  country 
and  the  latter  in  a  more  or  less  distant  city  the  relation  is  at  once 
seen  to  be  perfectly  simple — namely,  that  there  is  no  relation  at  all ! 
r>om  this  consideration  it  is  not  very  difficult  to  realise  that  the  mere 
fact  of  their  happening  to  be  located  in  the  same  place  or  in  near  neigh- 
bourhood does  not  make  their  mutual  relations  any  more  intimate. 

It  is  the  more  important  that  this  fact  be  fully  realised  since  the 
types  of  selling  organisation  are  far  more  varied  than  those  of  manu- 
facturing (organisation.  Kvvn  in  the  same  concern  some  of  the  pro- 
duct may  be  on  an  entirely  different  footing  as  regards  selling  expense 
from  other  items.     For  example,  a  large  section  of  the  lousiness  may 
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T/.c  FiiijinivrinQ  Maijazint 
Administration    expenses    consist   of    office    rents,    staff    salaries,    management    expenses,    and 
similar    items   common    to    the    manufacturing    and    selling    departments    and    not    sep- 
arately allotable  to  either.     Compare  these  accounts  with  those  on  page  7S. 
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consist  of  a  standard  product  for  which  there  is  a  steady  demand, 
arising  from  the  reputation  of  the  firm  for  that  product,  and  requiring 
no  special  and  expensive  efforts  to  secure  business.  Another  portion 
may  consist  of  a  specialty,  recently  introduced,  and  taking  a  large 
amount  of  time,  attention,  advertising  and  demonstrating  expense, 
installations  on  appproval,  etc.,  to  effect  sales. 

It  will  be  evident  that  any  method  of  dealing  with  selling  expense 
must  distinguish  between  these  two  classes  of  sales,  and  not  average 
the  total  selling  expense  over  total  sales.  In  other  words,  selling  ex- 
pense must  be  dealt  with  by  classification  of  product,  having  in  view, 
not  the  difference  in  cost  of  manufacture  but  difference  in  calls  on 
the  expenditure  of  the  sales  department.  All  product  should  be 
debited  to  the  sales  department  at  works  cost — what  happens  there- 
after is  no  concern  of  the  productive  departments,  and  the  figures 
relating  to  the  two  classes  of  activity  should  never  be  mingled.  The 
principle  of  "keeping  separate"  is  as  important  here  as  in  all  other 
branches  of  technical  accounting. 

As  these  articles  are  intended  to  deal  only  with  production,  the 
question  of  selling  expense  cannot  be  further  enlarged  upon,  the 
subject  being  a  large  one  and  deserving  separate  treatment.  It  will 
be  sufficient  for  our  present  purpose  to  emphasise  the  principle  that 
production  expense  ends  at  the  works  gate.  In  the  sample  accounts 
presented  here,  it  will  be  observed  that  selling  expense  is  groupd  by 
itself  in  the  profit  and  loss  account.  This  is  as  it  should  be,  because  it 
represents  a  wholly  diflPerent  class  of  activities  which  require  to  be 
dealt  with  on  their  merits.  Manufacturing  and  selling  call  for  the 
exercise  of  quite  different  faculties,  rarely  found  combined  in  the 
same  individuals. 

Summary  of  the  Production  Factor  Method. 

The  method  of  organisation  by  production  'factors  and  their  com- 
nection  with  production  centres  has  now  been  outlined.  We  have 
seen  how  a  considerable  number  of  items  hitherto  considered  as  in- 
direct or  floating  charges  are  really  possible  of  consideration  as  in 
the  nature  of  rents  chargeable  against  production  centeres,  and  thence 
passing  out  onto  the  work  i)erformed  by  those  centres.  We  have 
seen  that  production  is  made  up  of  services,  of  which  labour  is  only 
one.  And  we  have  also  seen  that  inefficiency  due  to  slack  production 
can  be  expressed  as  a  separate  factor  of  cost.  Further,  wc  have  seen 
that  selling  expense  is  not  reducible  to  the  same  basis  as  production, 
but  that  it  has  laws  of  its  own  that  cannot  be  neglected. 

It  will  be  obvious  that  costs  developed  on  this  plan  arc  a  more 
subtle   fiiginc   of   discrimination   than    an\'    hitherto   available.      The 
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production-factor  method  gives  free  and  independent  play  to  the 
various  elements  of  cost  in  a  manner  that  is  not  possible  of  realisation 
on  any  method  that  first  drags  heterogeneous  expenditure  forcibly  into 
lump  sums,  and  then  deals  with  these  as  if  the  only  object  were  to  get 
rid  of  them  on  work — no  matter  how,  as  long  as  they  are  got  rid  of. 
On  the  contrary,  we  have  seen  that  each  production  centre  bears  its 
own  burden,  and  pays  its  own  series  of  rents  quite  irrespective  of 
what  its  neighbour  is  bearing,  and  this  without  reference  to  whether 
the  shop  is  slack  or  busy.  Further,  the  efifect  of  waste  of  factors,  as 
for  instance  a  shop  only  half  full  of  tools,  or  in  which  tools  are  un- 
necessarily and  wastefully  isolated,  shows  itself  as  a  separate  element 
of  cost,  or  rather  it  goes  to  swell  the  supplementary  rate  which  is  to 
a  considerable  extent  an  inefficiency  element  of  cost. 

The  control  over  the  form  of  costs  obtained  under  the  system  of 
organisation  by  production  factors,  though  important,  is  not  the  only, 
or  perhaps  even  the  greatest,  benefit  attained  by  this  method.  The 
point  of  view  from  which  production  necessarily  becomes  regarded 
is  an  even  more  important  matter.  A  clearer  insight  into  what  manu- 
facturing really  implies  is  gained  when  we  begin  to  look  at  a  works 
or  factory  as  an  assembly  of  centres  each  absorbing  special  services 
or  "production  factors"  independently  and  unequally.  We  come  to 
regard  a  machine,  not  as  a  mere  inert  piece  of  ironmongery  but  as 
a  kind  of  living  entity  having  as  nearly  definite  a  price  as  the  work 
of  an  operative  has  a  definite  price.  This  price  moreover  is  no  arbi- 
trary one,  but  is  compounded  of  a  number  of  separate  and  independent 
factors,  which  it  is  possible  under  certain  circumstances  to  vary  and 
reduce. 

The  modern  plan  of  laying  out  everything  as  far  as  possible  in 
advance,  of  predetermining  results,  and  of  rigorously  comparing  what 
has  taken  place  with  what  was  expected  to  take  place,  has  a  close 
relation  to  this  form  of  organisation.  Until  the  idea  of  planning  be- 
came familiar,  the  idea  of  mapping  out  the  activity  of  a  complex 
factory  in  definite  production  centres  would  have  seemed  impossible 
of  attainment.  And  it  is  equally  true  that  this  method  of  organisation 
reacts  in  no  feeble  way  on  the  possibility  of  predetermined  results  of 
actual  manufacture,  since  it  permits  every  extension  and  every  re- 
arrangement to  be  reduced  in  advance  to  figures — definite,  not  as  af- 
fecting particular  groupings  of  indirect  charges,  but  as  bearing  on 
the  hourly  work  of  every  single  machine  or  production  centre. 

The  most  noticeable  tendency  in  engineering  manufacture  at  the 
present  time  is  a  desire  to  reduce  all  operations  to  definite  standards. 
"The  machine-shop  problem"  as  Charles  Day  said  recently  in  these 
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pages*  "in  its  most  elementary  sense,  resolves  itself  into  one  of  re- 
moving chips  from  tlie  parts  on  which  work  is  to  be  done."  And 
in  this  direction  "shop  practice  is  nearing  a  stage  approaching  stand- 
ardisation," largely  because  "the  records  that  have  been  secured  and 
the  standards  that  have  been  established  by  machine-tool  builders 
and  the  concerns  manufacturing  tool  steel  are  now  so  complete  that 
their  maximum  capabilities  can  be  foretold  within  reasonable  limits." 
These  developments  are  part  of  the  general  progress  towards  re- 
garding manufacture  as  a  step  by  step  series  of  definite  predetermin- 
able  operations — a  tendency  that  cannot  be  fully  realised  until  the 
vague  incidence  of  indirect  charges  is,  once  for  all,  got  rid  of  and 
the  maximum  and  minimum  range  of  incidence  on  definite  production 
centres  substituted  for  it.  When  along  with  the  ''chip-removing" 
capacity  and  power  absorbtion  of  every  dififerent  type  of  machine  we 
begin  to  realise  that  it  has  a  natural  machine  rate,  which  can  be  fore- 
cast within  certain  Hmits  even  before  it  is  actually  installed  in  a  shop, 
a  good  step  forward  will  have  been  made  in  the  direction  of  final 
standardisation.  Only  the  accumulation  of  records  and  of  compared 
experience  can  make  this  possible,  but  it  will  be  allowed  that  a 
general  acceptance  of  the  principle  of  organisation  by  production 
factors  would  have  the  effect  of  making  knozvn  the  usual  or  standard 
values  of  such  factors  under  conditions  of  good  practice,  and  that 
therefore  as  soon  as  the  elements  of  cost,  power,  durability,  space, 
and  attendance  of  any  new  machine  were  determined,  its  normal  rate 
under  conditions  of  efficient  and  economical  installation  and  working 
would  also  be  predetenninable  zvith  sufficiently  close  accuracy.  In 
so  far  as  such  theoretical  rates  were  not  realised  in  actual  practice 
it  would  suggest  a  prima-facie  case  for  enquiry  into  causes. 

It  may  be  objected  that  these  factors  are  subject  to  change.  That 
is  their  merit.  The  belief  in  the  possibility  of  a  simple  system,  that 
once  established,  will  give  accurate  results  for  all  time,  is  based  on 
sheer  inappreciation  of  the  problem.  In  a  works  undergoing  changes 
and  modifications  the  actual  factors  of  production  are  constantly  bemg 
varied,  zvhcthcr  zve  wilfully  shut  our  eyes  to  the  fact  or  not.  The 
merit  of  the  production- factor  system  is  that  it  provides  a  method  of 
quickly  taking  note  of  such  changes  and  allowing  their  influence  to 
become  manifest,  instead  of  ignoring  them,  and  dwelling  in  the  false 
security  that  changes  of  manufacturing  method  have  not  shifted  the 
incidence  of  factory  burden.  F.very  such  change  does  so,  and  just 
how  far  and  what  direction  it  works  is  a  very  important  matter. 
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When  someone  unfamiliar  with  manufacturing  is  taken  into  a 
machine  shop,  his  imi)ression  is  tliat  of  a  wonderful  activity  of  which 
he  can  discern  neither  the  i)lan  nor  the  j^uidinj^  strings.  Those 
having  an  inside  knowledge  based  on  older  methods  of  organisation 
are  not  as  much  advanced  beyond  this  point  of  view  as  might  be 
nnagined.  The  shop  presents  itself  to  them  as  a  number  of  machines 
and  a  number  of  men,  it  is  true,  but  they  can  only  picture  a  very 
limited  portion  of  the  total  activity  as  definitely  connected  with  work 
performed.  This  portion  is  represented  by  the  hourly  wages  of  men 
actually  engaged  on  orders ;  all  the  rest  of  the  activity  and  all  the 
rest  of  the  expenditure,  seen  and  unseen,  is  blurred  into  a  vague  and 
indefinite  perception  and  lost  in  the  mists  of  "indirect  expense."  The 
narrowing  down  of  indirect  expense  to  close  association  with  produc- 
tion centres  is  therefore  not  only  important  from  the  point  of  view 
of  costs,  but  promotes  clearer  ideas  of  organisation  and  helps  to 
answer  in  a  very  definite  w^ay  the  ever  pressing  question  "where  all 
the  money  is  going  to." 

As  has  been  alreay  referred  to  in  these  papers,  one  of  the  obstacles 
to  a  clear  view  of  the  true  relation  of  indirect  charges  to  work  has 
been  their  continuous  character.  Whether  work  is  being  done,  or 
not,  the  larger  portion  of  such  charges  have  to  be  met,  if  not  out  of 
profits,  then  at  the  expense  of  capital.  Unconsciously  the  argument 
is  made  that  if  these  charges  are  always  pressing  on  the  undertaking 
whether  work  is  being  done  or  not,  then  they  cannot  have  any  real 
connection  with  particular  items  of  work.  But  what  is  really  beings 
paid  for  is  the  capacity  to  produce,  and  whether  that  capacity  is  being' 
wasted  or  not  it  still  has  to  be  paid  for  either  out  of  profits  on  the 
unw^asted  portion  or  out  of  capital.  When,  however,  we  do  employ 
that  capacity  it  seems  fairly  obvious  that  the  cost  of  the  portioru 
employed  passes  into  the  work  done  as  an  element  of  job  cost. 

In  this  connection  it  must  never  be  forgotten  that  the  "Supple- 
mentary Rate,"  the  moment  it  rises  above  the  normal,  represents  shop 
inefficiency.  It  represents  that  portion  of  the  cost  of  the  job  which 
is  due  to  abnormal  conditions.  By  expressing  this  amount  separately, 
we  disentangle  true  costs  from  apparent  costs  in  a  way  that  has 
never  before  been  possible.  In  other  words,  the  supplementary  rate  is 
closely  identified  with  the  continuous  character  of  indirect  charges, 
and  it  overcomes  the  obstacles  to  a  clear  view  of  their  true  relation 
to  work  just  spoken  of.  The  utilised  capacity  of  production  centres 
passes  into  the  ordinary  cost  of  the  work,  the  unutilised  or  wasted 
portion  flows  into  the  supplementary  rate,  and  becomes  a  memoran- 
dum of  the  inef^cient  conditions  prevailing.     A  high  supplementary 
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Tate  represents  wasted  opportunities  and  nothing  else;  its  expression 
-as  a  percentage  on  work  is  only  a  matter  of  convenience,  for  the 
purpose  of  a  danger  signal.  It  consists,  in  fact,  of  that  portion  of  the 
indirect  charges  which  if  not  dealt  with  in  this  way,  would  remain  to 
the  debit  of  profit  and  loss  account.  Either  as  part  of  costs  or  as  a 
balance  on  the  wrong  side  in  the  accounts,  it  signifies  unemployed 
capacity  for  production.  It  is  distributed  over  work  done  only  because 
its  significance  is  more  easily  recognised  in  that  way  than  if  it  were 
left  as  an  undistributed  debit  balance.  Further,  it  is  thus  brought 
to  the  notice  of  officials  who  have  no  access  to  the  accounts. 

If  there  is  one  thing  more  than  another  that  seems  to  require 
emphasising  at  the  conclusion  of  these  articles,  it  is  the  need  of  re- 
garding costs  as  having  an  intimate  and  vital  relation  to  the  financial 
accounts.  The  requirements  of  accountants  and  of  technical  officials 
differ  so  much  that  each  is  apt  to  go  to  his  own  way  and  pay  little  at- 
tention to  the  other's  work.  As  a  matter  of  fact,  costs  can  be  more  in- 
telligently understood,  particularly  as  regards  their  relations  with  in- 
direct charges,  if  they  are  regarded  as  the  separate  items  from  which 
the  financial  accounts  are  built  up.  To  speak  technically,  the  latter  are 
the  control  accounts  and  the  former  are  the  detail  accounts  which 
ought  to  correspond  completely  and  absolutely.  The  doctrine  of  un- 
employed capacity  set  out  above  has  been  developed  not  from  the 
shop  side,  but  from  a  review  of  the  elements  of  profit  and  loss.  Dur- 
ing this  examination  it  was  observed  that  where  charges  due  to  the 
activity  of  production  centres  were  alone  made  part  of  costs,  a  con- 
siderable balance  remained  if  the  shops  were  not  employed  to  their  full 
capacity.  That  this  balance  represented  wasted  capacity  of  production 
and  was  in  fact  the  price  paid  for  that  zvaste  was  presently  seen.  This 
instance  is  given  to  show  how  pure  accountancy  can  be  made  to  throw 
light  on  manufacturing  problems,  for  it  is  certain  that  a  study  of  costs 
as  costs  would  never  have  brought  this  important  fact  to  light. 

Lastly,  emphasis  must  be  laid  on  the  fact  that  there  can  be  no  such 
thing  as  "simple"  systems  of  cost.  There  cannot  be  less  than  five 
elements  in  any  true  cost,  all  of  which  must  be  expressed  separately, 
(i)  Materials;  (2)  Direct  Labour;  (3)  Machine  Rate  (which  ex- 
presses in  one  figure  a  number  of  diffcrciit  and  independent  inci- 
dences) ;  (4)  Supplementary  Rate,  expressing  wasted  or  unemployed 
capacity;  (5)  Selling  Expense.  It  is  hoped  that  the  arguments  put 
forward  in  these  articles  will  have  served  to  demonstrate  that  these 
five  elements  have  no  common  ground  and  cannot  therefore  be  ex- 
pressed in  any  other  way  than  quite  independently  of  each  other. 
Any  other  method  must  produce  figures  that  are  necessarily  unreliable, 
and  unsafe. 
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IRREGULARITIES  IN  FURNACE  FIRES. 

By  Arthur  S.  Maiiu. 

Mr.  Mann  offers  and  supports  by  argument  a  suggestion  which  has  recently  come  from 
several  independent  sources — the  suggestion  that  competent  technical  men  be  placed  in 
direct  and  immediate  charge  of  the  fireroom  and  its  stokers.  It  is  an  interesting  proposi- 
tion,  and  one   that  our  contributor   is  in   position   to   discuss   with   authority. — The    Editors. 

AFIRE   bed   is   seldom  homogeneous.     Therefore   heat   coming 
from  different  parts  of  the  fire  is  not  uniform,  and  the  furnace 
gases  must  dififer  in  composition  for  a  part  of  their  path  toward 
the  breeching.     There  is  indeed  no  certainty  that  they  ever  become 
uniform  in  composition. 

A  large  bed  of  fire,  say  lo  feet  by  8  feet,  worked  and  stoked  by 
hand,  depends  for  its  uniformity  upon  the  watchfulness  of  the  fire- 
man. He  cannot  change  the  coal,  and  he  can  do  no  better  than  to  see 
that  the  fire  bed  has  a  thickness  approximately  even. 

The  coal  itself  is  a  variable.  When  a  sample  for  analysis  is  de- 
sired, small  portions  are  taken  from  the  car  or  the  storage,  pounded 
up,  mixed,  and  quartered  till  a  workable  sample  is  secured  which  is 
representative.  The  fireman  cannot  take  such  pains  with  his  coal.  He 
gets  fifteen  or  twenty  pounds  on  his  shovel  and  throws  it  into  his  fire. 
Volatile  matter  in  excess  may  and  does  reach  parts  already  over- 
supplied,  and  this  is  another  irregularity  added  to  imperfections  in 
stoking. 

Working  the  fire  with  bar  and  rake  causes  sure  and  added  inequali- 
ties, all  contributing  toward  a  furnace  gas  made  up  not  of  a  uniform 
mixture,  but  rather  of  numerous  streams  that  probably  never  inter- 
mingle. Some  time  ago  a  small  plant  came  under  my  observation. 
There  were  two  60  horse-power  boilers  fed  with  a  single  direct-acting 
pump.  The  load  was  steady  and  the  speed  of  the  feed  pump  could 
be  kept  constant  throughout  the  day.  The  feed  valves  from  the  main 
to  each  of  the  boilers  were  stuck  fast  from  disuse.  If  the  water  was  a 
little  low  in  one  gauge  glass,  a  barring  was  given  the  other  fire  which 
brought  the  glasses  even  again ;  and  so  the  plant  see-sawed  all  day. 

Now  in  the  case  just  cited  it  took  only  a  slight  movement  of  a  bar 
to  lower  the  water.  The  fire  appeared  only  slightly  dififerent  after  the 
barring,  and  it  should  be  added  that  the  fires  themselves  were  only 
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moderate — quite  cool  enough  to  be  visible  all  over.  A  hole  or  a  thin 
spot  would  have  been  clearly  apparent,  but  a  small  irregularity  would 
escape  unnoticed  unless  looked  for  carefully.  To  be  sure,  it  was  not 
necessary  to  evaporate  the  excess  water  in  the  boiler  showing  the  high 
gauge ;  the  boiler  had  to  make  only  a  little  more  steam  than  its  neigh- 
bor, raising  its  pressure  slightly  and  so  offering  greater  opposition 
to  its  incoming  feed  water. 

Another  case  of  this  character  presented  itself  in  a  plant  fitted 
with  chain-grate  stokers  and  horizontal  water-tube  boilers  of  the 
Babcock  &  Wilcox  type.  The  boilers  are  two-drum,  250  horse-power, 
with  a  liberal  grate  area.  The  station  itself  is  situated  in  one  of  the 
British  colonies  and  boiler  fittings  follow  British  custom.  In  respect 
to  gauge  glasses,  each  drum  has  a  glass  fixed  directly  to  the  drum 
head  without  water  barrels.  The  boilers  themselves  were  slightly 
underloaded,  about  95  per  cent  of  rating  perhaps,  and  the  fires  were 
never  forced.    The  draft  was  ample  and  the  equipment  steamed  easily. 

It  would  appear  that  under  the  conditions  cited  the  fires  w^ould  be 
uniform  all  over.  There  is  an  adjustable  gate  lying  horizontally 
between  the  hopper  and  grate  which  gives  a  uniform  fuel  thickness, 
and  this  is  set  to  give  a  feed  proportionate  to  the  load.  The  soft  coal 
was  crushed  to  2-inch  pieces  and  smaller,  precluding  the  possibility 
of  a  bare  spot,  and  all  parts  of  the  fire  were  subject  to  the  same  chim- 
ney draft.  Despite  this  apparent  uniformity  in  the  fire,  the  two 
water  gauges  in  any  given  boiler  seldom  showed  equal  heights  of 
water.  Sometimes  the  difference  would  be  not  more  than  one  inch ; 
at  others,  there  would  be  a  variation  of  nearly  3  inches. 

In  this  instance  it  is  probable  that  the  drum  showing  the  low 
water  had  greater  steam  pressure  due  to  more  vigorous  combustion 
on  that  side.  The  fires  themselves  were  never  touched  with  a  hand 
tool,  so  that  burning  conditions  were  as  uniform  as  machinery  could 
make  them. 

A  third  instance  of  uneven  water  occurred  in  a  plant  larger  than 
either  of  the  others.  The  plant  itself  had  been  increased  by  the  ad- 
dition of  some  five  hundred  horse-power  horizontal  water-tube  boilers. 
The  furnaces  were  fitted  with  a  stoker  which  could  carry  large  over- 
loads. The  fuel  after  once  reaching  the  grate  was  worked  by  hand. 
When  the  first  attempt  at  forcing  these  boilers  was  made,  they  sent 
water  in  large  quantities  out  through  the  steam  pipe.  They  were  all 
right  at  regular  load  and  at  30  i)er  cent  above  load,  ix^rhaps.  When  60 
and  70  per  cent  overloads  were  called  for  the  water  gave  trouble. 
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'riioo  boilers  had  two  horizontcil  drnins.  The  whole  trouble  was 
cured  by  adding  a  steam  cross  pii)e  in  the  live-steam  connection  ;  but 
the  additional  area  was  re(|uired  to  take  care  of  the  excess  steam 
which  one  side  of  that  fire  j^encrated  under  forcing.  Steam  velocities 
were  high,  but  the  furnace  chamber  was  not  divided  in  any  way.  Gas 
coming  from  one  section  of  the  fire  was  quite  free  to  mingle  with  that 
from  other  sections.  Still  the  irregularity  was  very  pronounced  in 
development  of  pressure. 

When  there  are  irregularities  such  as  these  in  a  fire ;  when  their 
presence  is  known ;  and  when  effort  is  made  to  improve  the  defect, 
and  at  the  same  time  the  imperfections  still  remain  in  spite  of  all  avail- 
able effort,  it  would  appear  that  like  irregularities  might  exist  in  a 
furnace  when  they  were  not  expected  and  where  no  special  effort  is 
made  to  remove  the  disability.  And  unless  there  is  a  certainty  that 
the  furnace  gases  are  thoroughly  mixed  on  their  way  through  the 
boiler,  it  would  seem  impossible  to  draw  conclusions  in  regard  to 
efficiency  of  combustion  by  taking  a  small  sample  of  gas  occasionally 
from  a  large  thoroughfare.  The  usual  sample  is  only  100  cubic  cen- 
timeters. A  500  horse-power  boiler  gives  off  20,000  cubic  feet  of  gas 
each  minute,  so  that  while  the  volume  of  sample  is  being  drawn. 
3,000,000  like  volumes  have  passed  the  sampling  plant.  Without  some 
specially  prepared  intermixing  device,  it  would  seem  unlikely  that 
the  sample  should  be  even  fairly  representative,  particularly  when  it 
is  known  that  the  gases  start  from  the  furnace  with  widely  different 
compositions. 

It  would  also  appear  that  if  perfect  fires  are  wanted,  something 
better  than  gas  analysis  must  be  the  criterion  of  perfection.  There  are 
occasions  where  a  very  marked  improvement  in  furnace  efficiency 
is  made  possible  through  the  use  of  gas-analysis  apparatus,  but  in  such 
Instances  it  may  also  be  that  almost  any  change  in  the  fire,  changing 
either  thickness  or  air  pressure,  would  have  made  as  great  or  greater 
improvement.  If  efficiency  is  only  low  enough  to  begin  with,  it  is 
possible  to  make  very  liberal  improvements.  It  should  be  realized  that 
gas  analysis  is  nothing  more  than  a  check  at  best. 

I  recall  acting  for  the  purchaser  in  some  stoker  acceptance  trials. 
The  inventor  of  the  apparatus  was  present  in  his  overalls,  and  he  had 
a  very  able  fireman  as  assistant.  The  fireman  was  fairly  busy  in 
caring  for  the  needs  of  the  furnace.  The  inventor  was  active  in 
watching  the  fire  itself.  He  depended  upon  the  way  the  fire  looked, 
on  top  and  underneath.     It  was  "Jim,  just  check  that  draft  for  a  few 
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minutes ;"  "run  your  bar  down  this  side ;"  "give  a  little  more  action  on 
that  end ;"  "check  that  feed  a  little ;"  and  so  it  went  all  day.  The  two 
could  have  cared  for  more  stokers,  to  be  sure,  but  they  both  felt  that 
burning  coal  called  for  an  active  head.  The  actual  evaporation  was 
nearly  eleven  pounds.  No  attention  was  paid  to  the  flue-gas  analysis. 
The  man  managing  the  fire  did  not  need  that  sort  of  a  crutch.  Some 
analysis  were  made,  however,  for  a  matter  of  record.  The  best  exam- 
ination a  fire  can  have  is  made  with  the  eye.  If  the  grate  is  flat  some- 
thing can  be  learned  from  a  rake  and  slice  bar,  but  the  man  who  ex- 
pects to  do  well  in  the  fireroom  must  know  what  a  good  fire  looks  like, 
and  he  must  know  a  hole  when  he  sees  one.  He  should  be  something 
more  besides.    A  good  fireman  can  be  taught  certain  of  these  matters. 

But  looking  at  the  fireroom  broadly,  it  is  much  like  a  large  labor- 
atory, or  a  chemical  factory.  The  manager  of  such  an  establishment 
does  not  expect  laborers  to  determine  his  mixtures,  or  to  pass  upon 
his  product.  Technical  work  calls  for  technical  knowledge  and  the 
chemistry  of  the  processes  is  properly  organized.  Is  it  to  be  expected, 
then,  that  men  knowing  nothing  of  chemistry  should  be  qualified  to 
manage  a  fire  properly  with  varying  fuel ;  or  that  they  should  be  able 
to  judge  accurately  of  gas  pressures  and  gas  velocities?  I  recall  a 
number  of  stations  which  have  been  running  for  some  years,  with 
good  equipment,  and  which  have  been  deficient  in  draft.  The  firemen 
are  good  men  of  their  sort,  but  suggest  no  improvements.  In  another 
instance  a  certain  percentage  of  CO2  was  insisted  upon  with  a  tech- 
nical man  to  collect  and  analyze  samples.  The  regular  fireman  man- 
aged the  fire  as  he  saw  fit,  provided  the  CO.  showed  a  certain  per- 
centage. The  boiler  trials  gave  an  evaporation  of  about  eight  pounds 
where  eleven  was  possible. 

Such  a  trial  is  of  little  value.  It  tells  nothing  about  the  coal,  and 
nothing  about  the  furnace.  We  do  not  attempt  to  judge  of  the  worth 
of  a  new  harness  and  a  new  wagon  by  hitching  up  an  old  worn  out 
horse  that  is  good  for  only  half  a  load  anyway.  In  order  to  judge  a 
furnace,  and  a  coal,  fires  must  be  as  perfect  as  they  can  be  made. 
If  only  60  per  cent  of  the  heat  in  the  coal  is  turned  into  the  steam, 
little  will  be  learned  about  the  coal  or  anything  else.  The  assumption 
that  a  low  series  of  tests  is  valuable  because  it  is  somewhere  near 
operating  conditions  is  wide  of  the  mark,  for  operating  conditions 
should  not  Ix;  represented  by  poor  results.  When  an  oil  is  tested  on  a 
bearing,  the  whole  thing  is  made  as  clean  as  possible.  We  do  not 
throw  a  handful  of  dirt  in  with  the  oil  because  we  believe  that  the 
bearing  is  dirty  in  everyday  work. 
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The  man  who  runs  boiler  trials  should  first  learn  the  fireman's 
business.  Simply  measuring  coal  and  water,  air  pressure  and  CO,, 
and  letting  a  laborer  manage  the  fire,  is  a  poor  way  of  trying  out  a 
coal  or  a  furnace. 

A  class  of  technical  men  who  will  spend  a  year  or  two  in  learning 
the  business  of  firing  is  needed  in  many  firerooms ;  for  firing,  while 
dirty  work,  calls  for  an  educated  mind,  and  such  a  man  could  take  a 
small  group  of  boilers  with  the  usual  fireroom  help  and  carry  perfect 
fires.  There  could  be  a  number  of  such  men  in  any  large  fireroom, 
each  in  his  overalls,  with  goggles  in  his  pocket  and  the  common  equip- 
ment of  boiler-room  instruments  at  hand.  His  would  be  the  controll- 
ing judgment  of  the  fires.  He  would  know  when  holes  were  coming 
and  when  clinkers  were  forming.  If  draft  was  deficient,  he  would 
know  why  and  what  move  must  be  made. 

Such  men  are  not  easily  obtainable.  I  know  of  but  two  technical 
men  who  have  been  willing  to  work  at  stoking,  though  no  doubt  there 
are  many  more.  And  new  methods  in  the  fireroom  would  be  neces- 
sary, for  such  men  must  be  given  authority  and  adequate  salary.  But 
they  would  make  it  possible  to  avoid  a  drop  of  proper  efficiency  at 
80  per  cent  to  an  improper  one  of  60  per  cent.  Labor  costs  might 
increase,  perhaps,  at  first,  but  the  labor  cost  is  only  6  per  cent  of  the 
fuel  cost  so  that  15  per  cent  more  labor  is  only  i  per  cent  of  the 
fuel.  With  present  methods  a  change  of  i  per  cent  in  fuel,  particu- 
larly tending  tow^ard  lower  efficiency,  is  never  noticed.  The  ultimate 
effect  would  be  toward  lower  labor  cost  and  much  lower  fuel  cost. 


Editorial   Comment 


A  Vicious  Example. 

CTRIKES,  like  war,  are  notoriously 
unprofitable — a  manifestation  of  the 
eternal  falsity  and  failure  of  the  policy 
of  government  by  force.  They  prove 
nothing  but  the  temporary  location  of 
the  balance  of  power.  They  settle  noth- 
ing (unless  accidentally  or  incidentally) 
except  the  dictates  of  transient  expe- 
diency. 

Seldom,  however,  has  a  strike  been  so 
utterly  unamiable,  from  every  point  of 
view,  as  that  of  the  traction  company's 
employees  in  Philadelphia,  which,  at  the 
time  of  writing,  is  still  unsettled.  No 
one  of  the  parties  involved — corporation 
management,  labor  union,  or  municipal 
government — awakens  even  for  the 
shortest  moment  one  of  those  invigorat- 
ing pulses  of  sympathy  that  is  sometimes 
aroused  in  a  bystander  by  evident  sin- 
cerity of  purpose,  even  when  that  pur- 
pose is  misguided  and  misdirected. 
Unionism  and  anti-unionism  are  both 
seen  at  their  worst,  and  the  vicious 
quarrel  goes  on,  in  contemptuous  dis- 
regard of  nominal  efforts  toward  law 
and  order  by  a  police  force  corrupt  to 
the  point  of  utter  inefficiency. 

The  only  uplift  amid  the  whole  demor- 
alizing spectacle  is  the  effect  produced 
by  the  State  constabulary — an  evidence 
of  the  power  inherent  in  a  little  clean 
honesty  and  courage  when  it  determines 
to  assert   itself. 


Fallacies  in  Economics. 
HI^j  opljoneiits  of  protection  hate  it 
so  cordially  for  itself  alone  that  any 
suggestion  of  secondary  ill  effects  is 
supererogatory.  Nevertheless  it  is 
quite  possible  that  much  of  the  eco- 
nomic disturbance  in  the  United  States 
today  is  collaterally,  if  not  lineally,  de- 
scended from  the  "parent  of  the  trusts. ' 


The  disturbance  here  referred  to  is  not 
the  physical  disturbance,  so  to  speak,  of 
artificially  maintained  prices  and  gen- 
eral though  unequal  inflation  of  values. 
It  is  the  mental  disturbance  uncon- 
sciously bred  by  the  conception  of  legis- 
lation as  something  superior  to  eco- 
nomics— of  statute  law  as  something 
that  can  overrule  and  reverse  natural 
law.  The  inference  is  easy.  Tarift 
advocates  have  always  asserted  that 
prosperity  in  the  United  States  is  the 
direct,  necessary,  and  sole  result  of  pro- 
tection. If,  then,  one  legislative  meas- 
ure can  make  one  class  or  part  of  the 
nation  great  and  rich,  some  other  bill  or 
law  should  be  equally  effective  in  mak- 
ing another  class  or  section  of  the  peo- 
ple great  and  rich.  Next,  by  a  simple 
extension  of  functions,  legislation  may 
and  must  prescribe  just  how  great  and 
rich  each  class  shall  be.  All  legislation 
tends  to  become  special,  conferring, 
withholding,  extending,  limiting,  or  reg- 
ulating privileges  and  profits. 

The  corrupting  tendencies  of  such  a 
state  are  apparent.  But  beyond  plain 
vulgar  dishonesty,  it  creates  the  delusion 
that  by  the  making  of  many  statutes  we 
shall  bring  in  the  millennium — at  least, 
we  shall  have  no  difficulty  in  annulling 
the  laws  of  economics  or  changing  the 
constants  of  nature.  When  one  measure 
fails  to  produce  the  expected  result  it  is 
amplified  by  another,  until  enterprise,  in- 
dustry and  traffic  are  so  baffled  on  every 
side  by  artificial  barriers  that  the  cur- 
rent wastes  its  energy  in  whirls  and 
eddies,  grows  sluggish,  and  stops.  The 
country  groj)es,  bewildered,  in  a  maze  of 
railroad  and  corporation  legislation, 
where  the  simple  necessity  has  been,  and 
still  is,  a  plain  interpretation,  energetic 
prosecution,  and  vigorous  enforcement^ 
of  common  law  and  equity — or  above  all, 
of  the  penal  statute's. 
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ALLOYS    OF    COPPER,   ALUMINIUM    AND   MANGANHSE. 

A   SUMMARY   OF  THE   NINTH   REPORT  TO  THE  ALLOYS   RESEARCH    COMMITTEE  OF  THE 
INSTITUTION    OF    MECHANICAL   ENGINEERS. 

W.  Rosenhain  and  F.  C.  A.  H.  Lantsbcrry — Institution  of  Mechanical  Engineers. 


THE  eighth  Report  to  the  Alloys 
Research  Committee  of  the  Insti- 
tution of  Mechanical  Engineers, 
an  abstract  of  which  was  given  in  The 
Engineering  Magazine  for  March, 
1907,  described  an  extensive  research 
into  the  properties  of  the  alloys  of  cop- 
per and  aluminium,  up  to  a  point  "where 
the  way  was  clear  for  investigating  the 
influence  of  a  third  metal."  During  the 
last  three  years,  ternary  alloys  of  cop- 
per, aluminium  and  manganese  have 
been  under  investigation  by  W.  Rosen- 
hain and  F.  C.  A.  H.  Lantsberry,  and 
the  literature  of  metallurgy  is  now  en- 
riched by  the  appearance  of  the  ninth 
Report  to  the  Alloys  Research  Commit- 
tee, which  deals  exhaustively  with  the 
properties  of  these  alloys.  We  choose 
from  the  voluminous  data  given  in  the 
174  pages  of  the  Report  a  few  results 
which  give  at  least  a  general  indica- 
tion of  the  effect  of  the  addition  of 
manganese  on  alloys  of  copper  and 
aluminium,  and  of  the  possibilities  of 
practical  utility  which  inhere  in  the 
alloys  investigated. 

Considering  first  the  alloys  rich  in 
copper,  a  series  of  exploratory  tests  on 
twenty-two  alloys  of  copper  and  alumin- 
ium lying  within  the  limits  of  an  alum- 
inium content  of  it  per  cent,  and  a  man- 
ganese content  of  10  per  cent,  resulted 
in  the  selection  for  preparation  on  a 
large  scale  and  for  more  complete  in- 
vestigation   of   nine*  alloys,    ranging    in 


manganese  content  from  0.5  per  cent,  to 
5  per  cent.,  and  in  aluminium  content 
from  7  to  10  per  cent.  The  general  in- 
ference drawn  from  the  result  of  the  ex- 
ploratory tests  is  that  the  effect  of  man- 
ganese is  in  most  respects  similar  to  that 
of  aluminium  itself,  but  that  while  lar- 
ger additions  of  manganese  render  the 
alloy  brittle  and  weak,  the  first  eft'ects 
of  adding  small  quantities  of  manganese 
are  to  stiffen  the  alloys,  that  is,  to  raise 
both  their  yield  points  and  ultimate 
strengths  without  diminishing  their  duc- 
tility. Although  only  three  of  the  nine 
alloys  selected  were  found  sufficiently 
promising  to  warrant  complete  study  (in- 
cluding kinetic  tests),  tensile  tests  on 
sand-cast,  chill-cast,  rolled,  and  cold- 
drawn  bars  gave  a  series  of  interesting 
results,  several  of  the  alloys  proving 
themselves  decidedly  superior  to  any  of 
the  binary  alloys  of  copper  and  alumin- 
ium. For  instance,  in  the  case  of  sand 
castings,  alloy  Xo.  2,  containing  approx- 
imately 10  per  cent,  of  aluminium  and  i 
per  cent,  of  manganese,  showed  a  yield 
point  of  14  tons  per  square  inch,  an  ul- 
timate stress  of  35.76  tons  per  square 
inch,  and  an  elongation  of  22.5  per  cent, 
on  2  inches ;  the  best  of  the  binary  al- 
loys gave  a  yield  point  of  11.3  tons,  an 
ultimate  stress  of  31.7  tons  and  21.7  per 
cent,  elongation  on  two  inches  in  the 
form  of  sand  castings.  Alloy  No.  6  of 
the  present  scries,  containing  approxi- 
mately 9  per  cent,  of  aluminium  and  2 
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per  cent,  of  manganese,  gave  almost  ex- 
actly the  same  yield  point  and  ultimate 
stress  as  the   lo  per  cent,  copper-alum- 
inium   alloy,    but    shows    46    per    cent, 
elongation  on  2  inches  '.'s  compared  with 
36  per  cent.    In  the  form  of  rolled  bars, 
13/16  inch  in  diameter,  the  best  of  the 
ternary  alloys  attain  an  ultimate  stress 
of  nearly  43  tons  per  square  inch,  with 
a  yield  point  of  2t,  tons  and  an  extension 
of  22.5   per   cent.,  while   another   alloy, 
with  a  yield  point  of  19  tons  and  an  ul- 
timate strength  of  40.5  tons,  shows  an 
elongation  of  40  per  cent,  on  2  inches. 
The  results  of  these  tensile  tests  lead  to 
the  definite  conclusion  indicated  above, 
that  the  effect  of  the  addition  of  man- 
ganese in  relatively  small  amount  to  an 
alloy    of    aluminium    and    copper    is    to 
stiffen  the  alloy. 

Notwithstanding      the      comparatively 
wide  variations  of  tensile  strength  which 
exist    between    these    nine    alloys,    their 
hardness  numbers  were  found  to  dift'er 
very  slightly;  the  Brinell  number  varied 
from    170    to    199.      The    torsion    tests 
yielded  results  generally  consistent  with 
those  of  the   tensile  tests;  alloy   No.  9, 
however,  containing  approximately  8  per 
cent,   of  aluminium  and   5   per  cent,  of 
manganese,    was    remarkable    in    giving 
both  the   highest  maximum   strength  in 
torsion  and  the  largest  angle  of  twist. 
The   ratio  of  the  maximum  stresses   in 
torsion  and  in  tension  varied  from  0.75 
to  0.90,  but  never  reached  or  exceeded 
unity,  as  was  the  case  with  a  number  of 
the  binary  copper-aluminium  alloys.    Un- 
der the  alternating-stress  test  none  of  the 
nine  alloys  gave  as  good  a  result  as  one 
of  the  binary  alloys  of  copper  and  alumin- 
ium, but  taking  into  consideration  their 
much  higher  tensile  strengths,  their  be- 
havior  under   tliis   test  was   remarkably 
good. 

The  three  alloys  chosen  for  complete 
study  were  No.  2,  manganese  i  per  cent, 
and  aluminium  10  per  cent.;  No,  3,  man- 
ganese 2  per  cent,  and  aluminium  10  per 
cent;  and  No.  6,  manganese  3  per  cent. 
and  aluminium  9  per  cent.  The  tests 
included  a  determination  of  the  elastic 
limit  and  elastic  modulus,  tiie  auto- 
graphic stress-strain  diagram,  the  inves- 
tigation of  the  effect  of  cold  drawing  on 


the  elastic  modulus  of  the  alloys,  tensile 
tests  at  high  temperatures  (up  to  450 
degrees  C.)  a  series  of  dynamic  tests,  an 
examination  of  the  eft'ects  of  heat  treat- 
ment, and  fresh-  and  sea-water  corros- 
ion tests. 

The  elastic  limits  for  the  three  alloys 
in  numerical  order  were  found  to  be 
approximately  8,  9,  and  12  tons  per 
square .  inch,  while  the  elastic  modulus 
ranged  from  13.6X10*  pounds  per  square 
inch  in  No.  2  to  14.9X10'  in  No.  6. 
Cold  drawing  does  not  appreciably  alter 
the  modulus,  although  the  elastic  limit 
is,  of  course,  very  considerably  raised. 
The  low  values  of  the  elastic  moduli  as 
compared  with  those  of  steel  are  im- 
portant as  affecting  the  possible  utility 
of  these  alloys  in  high-speed  machinery, 
etc. 

The  results  obtained  in  the  tensile 
tests  at  high  temperatures  were  very 
similar  to  those  found  for  the  10  per 
cent,  copper-aluminium  alloy :  the  ten- 
sile strength  appears  to  be  well  main- 
tained up  to  about  300  degrees  C.  but 
then  falls  off  rapidly.  There  is  some 
reason  for  believing,  however,  that  on 
prolonged  exposure  to  moderately  high 
temperatures  the  ternary  alloys  would 
behave  better  than  the  pure  copper- 
aluminium  alloys. 

The  dynamic  tests  included  alternat- 
ing-stress   tests    by    direct    reversals    of 
stress,   single-blow   impact   tests   on   the 
Izod  machine,  and  repeated  bending-im- 
pact  tests  with  two  different  values  of 
blow.      Under    direct-reversal    tests    the 
three   alloys   behaved   practically   identi- 
cally ;  the  results  indicate  that  the  safe 
range    of    maximum    stress    is    approxi- 
mately 25  tons  per  square  inch  when  the 
rate   of   reversals   approaches    1,000  per 
minute,  about  i  ton  less  than  the  figure 
for   the    10   per   cent,   copper-aluminium 
alloy.       Under     the    single-blow     impact 
test,  on  the  other  hand,  the  present  al- 
loys showed  an  absorption  of  from  9.5 
to    10.5    foot-pounds    for    fracture,    the 
figure  for  the  10  per  cent,  copper-alum- 
inium   alloy    being    only    4.5;    evidently 
manganese  increases  the   power  of  cop- 
per-aluminium   alloys    to    resist    sudden 
shock.     Under  the  repeated  bending-im- 
pact   test,    with    a    tup    weighing    6.15 
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pounds  falling;  llir()Ui;li  a  li(;ij;lit  of  2.01 
inches,  alloy  No.  2  fractured  only  after 
more  than  900  blows,  while  No.  6  failed 
under  600.  With  the  lij^hter  tup  {4./I 
pounds)  and  lesser  fall  (i.oi  inch)  or- 
dinarily used  in  impact  tests  on  steel, 
the  order  of  the  alloys  was  changed;  all 
three,  however,  required  over  10,000 
hlows,  while  llie  best  result  yet  ob- 
tained with  Swedish  Bessemer  steel  un- 
der the  same  conditions  is  a  resistance 
to  6,000  blows. 

The  three  alloys  were  found  to  offer 
a  most  remarkable  resistance  to  abras- 
ion. While  rings  of  rail  steel  lost  64.5 
milligrams  and  a  ring  of  tool  steel  27 
milligrams,  a  ring  of  Alloy  No.  6  lost 
only  10  milligrams  and  the  other  two 
alloys  behaved  nearly  equally  well.  H 
the  behavior  of  the  alloys  in  practize 
should  bear  out  these  remarkable  re- 
sults, a  field  of  special  usefulness  should 
be  open  to  them,  particularly  as  the 
alloys  machine  quite  readily.  All  the 
alloys  exhibited  also  a  marked  resistance 
to  corrosion  in  fresh  and  sea  water.  In 
fresh  w^ater  the  ternary  alloys  appear  to 
be  decidedly  less  liable  to  corrosion  than 
the  binary  alloys  of  copper  and  alumin- 
ium ;  in  sea  water,  on  the  other  hand, 
alloy  No.  2  appears  to  lose  nearly  as 
much  by  corrosion  as  Naval  brass;  in 
alloy  No.  6  no  corrosion  whatever  was 
observed. 

Turning  now  to  the  alloys  rich  in 
aluminium,  a  preliminary  study  of  the 
aluminium-manganese  series  of  binary 
alloys  showed  that  a  binary  eutectic  ex- 
ists close  to  the  aluminium  end  of  th^ 
series,  while  the  alloys  on  the  man- 
ganese side  of  this  eutectic  contain  in- 
creasing quantities  of  the  compound 
Al.Mn,  a  hard  brittle  compound  which 
at  once  limits  the  possible  extent  to 
which  manganese  can  be  usefully  added 
to  alloys  consisting  principally  of  alum- 
inium. The  study  of  tenary  alloys 
was.  therefore,  confined  to  the  range 
containing  less  than  4  per  cent,  of  either 
copper  or  manganese.  The  results  of 
tensile  tests  on  eight  alloys  in  this  range, 
while  not  very  promising  in  themselves, 
indicated  that  two  alloys,  containing, 
respectivelv  2  per  cent,  copper  and  2  per 
cent,  manganese,  and  3  per  cent,  copper 


and  I  per  cent,  manganese,  were  worthy 
of  further  study.  The  investigation  of 
liiese  two  alloys  was  carried  out  along 
the  same  general  lines  as  those  fol- 
lowed in  studying  the  alloys  rich  in 
copper. 

An  interesting  feature  of  the  results 
obtained  with  these  alloys  is  the  deter- 
mination of  the  very  great  extent  to 
which  the  properties  of  the  metal  de- 
pend, in  the  case  of  castings,  on  the 
temperature  at  which  the  metal  is 
poured  into  the  moulds.  Tensile  tests 
of  sand  castings  of  the  two  selected  light 
alloys  show  that  they  compare  favor- 
ably with  pure  copper-aluminium  alloys, 
and  this  is  still  more  notable  in  the  case 
of  chill  castings.  The  tensile  tests  of 
alloy  No.  11  (3  per  cent,  copper,  i  per 
cent,  manganese)  which  show  an  ulti- 
mate strength  of  12  tons  per  square  inch, 
with  an  elongation  of  13.5  per  cent,  on 
2  inches,  are  among  the  most  remark- 
able results  of  this  investigation  of  ter- 
nary alloys,  since  they  very  considerably 
exceed  the  results  of  any  of  the  binary 
alloys  of  aluminium  with  copper.  This 
superiority,  however,  is  not  main- 
tained in  the  case  of  rolled  bars;  al- 
though the  results  are  slightly  better 
than  those  found  in  the  binary  series, 
the  difference  is  not  nearly  so  important 
as  in  the  case  of  chilled  castings.  There 
does  not  seem  to  be  any  advantage  in 
using  the  ternary  alloys  as  compared 
with  the  alloys  of  aluminium  with  cop- 
per alone.  It  was  found  also  that  the 
two  light  alloys  could  not  be  drawn  cold 
to  any  considerable  extent  without  draw- 
ing hollow,  even  the  amount  of  cold 
working  attempted  in  the  case  of  alloy 
No.  II  in  the  process  of  "drawing  and 
annealing"  producing  hollowness.  Alloy 
No.  10,  however,  containing  2  per  cent, 
of  each  added  metal,  stood  the  process 
of  drawing  with  annealing  in  a  satis- 
factory manner.  The  specific  gravities 
of  the  two  alloys  range  from  2.71  to  2.80 
for  No.  10,  and  from  2.67  to  2.79  for 
No.  II.  In  all  cases  the  rolled  material 
was  markedly  denser  than  the  chill  cast. 

The  elastic  limit  is  7.15  tons  for 
both  allovs,  and  the  elastic  moduli  are 
TO.75XT0'  an<^  10.4X10'  respectively. 
The  alternating  stress  tests  indicate  that 
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the  safe  range  for  alternating  stresses  is 
for  alloy  No.  lo,  9.4  tons  per  square 
inch,  and  for  alloy  No.  11,  8.8  tons  per 
square  inch.  Under  the  single-blow  im- 
pact tests  the  two  alloys  absorbed  4.1 
and  5.5  foot-pounds  at  fracture,  surpris- 
ingly high  results  in  view  of  the  rela- 
tively low  tensile  strength  of  the  mate- 
rials. Under  the  repeated  bending-im- 
pact  test  as  applied  to  the  heavy  alloys 
or  to  steel  specimens,  these  light  alloys 
would  have  fractured  after  very  few 
blows;  a  lower  height  of  drop  was  ac- 
cordingly employed  (0.71  inch  instead 
of  i.oi  inch)  and  with  a  tup  weighing 
4.71  pounds  the  alloys  fractured  after 
590  and  6y2  blows  respectively. 

Special    experiments    were    made    on 
both  heavy  and  light  alloys  to  determine 


whether  the  alloys  could  be  prepared 
from  manganese  derived  from  a  com- 
mercial 80  per  cent,  ferro-manganese. 
In  the  case  of  the  heavy  alloys,  the  re- 
sults showed  that  if  a  cupro-ferro-man- 
ganese  is  first  prepared  and  the  alloy 
made  from  this  the  results  are  satis- 
factory, but  that  it  is  not  possible  to 
use  ferro-manganese  directly  for  the 
preparation  of  the  copper-rich  alloys. 
In  the  tests  on  alloys  rich  in  aluminium, 
an  alloy  of  the  type  of  No.  10,  prepared 
by  the  use  of  ferro-manganese  direct 
and  containing  0.52  per  cent,  of  iron, 
gave  results  appreciably  better  than 
those  obtained  from  the  original  No.  10. 
It  is  probable  that  the  introduction  of 
small  proportions  of  iron  may  materially 
improve  these  light  alloys. 


GRAPHITE    AS    A    LUBRICANT. 

ADVANTAGES  OF  USING  DEFLOCCULATED  GRAPHITE   WITH   OTHER     LUBRICANTS. 

Charles  M.  Mahery — American  Society  of  Mechanical  Engineers. 


IT  has  been  claimed  that  in  the  case 
of  considerably  more  than  half  of 
the    10,000,000  horse  power   in   use 
in  rircat  Britain,  40  to  80  per  cent,  of  the 
fuel  is  spent  in  overcoming  friction  and 
that   a    considerable    proportion    of    this 
power  is  wasted  by  imperfect  or  faulty 
lubrication.      In   the   United    States   the 
condition   is  often  worse,  and  losses  of 
50  per  cent,  or  greater  are  found  in  fac- 
tories by  lubrication  experts  where  the 
annual  expense  for  lubrication  amounts 
to  thousands  of  dollars.     Imperfect  and 
inefficient  lubrication  was  the  rule  in  the 
days   before    the    use   of   products    from 
petroleum,  and  it  was  not  until  the  dis 
covery   that   the   heavy   hydrocarbons   in 
pctroleiun  possessed  the  qualities  requi- 
site   for    lubrication — viscosity,    durabil- 
ity   and    stability — that    a    new    era    in 
lubrication  was  begun.     In   fact,  modern 
high  speeds  and  excessively  heavy  loa'ls 
early   demanded  better   lubrication,   and 
this   was    first    met    by    the    use    of    the 
heavier    hydrocarbons.       Otiiervvise    th  • 
earlier  methods  have  inidergoue  but   lit 
th-    fnndaniental    change  and   iiidctMl    for 
ligliter  work  good  oils  romj)osed  for  th<' 
most  part  of  the    hydrocarbons  Cn    Ibti 
and  Cn  \Un — 2  have  been  obtained  from 


the  crude  oils  of  the  Pennsylvania  type 
containing  a  considerable  proportion  of 
the  hydrocarbons  Cn  H2n-|-2.  These 
compound  oils  were  used,  petroleum 
products  being  mixed  with  vegetable 
oils  and  various  animal  oils  and  greases, 
and  also  heavier  lubricants  obtained 
from  Texas  and  California  petroleum. 
The  superiority  of  an  ideal  solid  lubri- 
cant, that  is,  one  that  should  embody  an 
equivalent  of  the  desirable  qualities  of 
the  liquid  products  with  a  greatly  supe- 
rior wearing  quality  and  a  low  coeffi- 
cient of  friction  and  at  the  same  time  a 
snl)stance  readily  convertible  into  a  form 
that  can  i)e  conveniently  applied  to  tiie 
various  forms  of  journals  and  bearings, 
has  always  been  recognized. 

According  to  Professor  Mabery,  who 
re|)ortod  the  results  of  extended  experi- 
ments at  a  recent  meeting  of  the  Amer- 
ican Society  of  Mechanical  h'ngineers, 
soapstone  asbestos,  natural  graphite,  etc., 
do  not  altogether  possess  these  funda- 
mental (jualities  of  the  li(|uid  products. 
Cireases  conipoimded  with  graphite  are 
useful  on  low-speed  bearings  and  under 
lieavv  work.  Natural  graphite  serves  an 
excellent  purpose  on  cast-iron  bearings, 
acting  as  a  surface  evener  of  the  porous 
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mclal.  Oil  finer  surfaces  care  is  neces- 
sary tlial  it  does  not  collect  in  such 
(|nantitics  as  seriously  to  scralcli  or 
abrade  the  journal  and  hearinp^. 

Of  all  the  solid  bodies  available  for 
lubrication,  <;raphitc  possesses  the  de- 
sirable unctuous  quality  and  p^reat  dura- 
bililv,  and  when  in  its  purest  condition 
and  in  a  state  of  extreme  subdivision  it 
is  a  most  useful  lubricant.  As  made  by 
llie  Acheson  process  two  forms  of  com- 
mercial i::rapliitc  for  this  purpose  are 
produced,  the  unctuous  and  the  defloc- 
culatcd  modifications.  The  first  is  leafy 
in  structure,  coherent,  and  extremely 
unctuous  or  greasy  to  the  touch;  it  is 
segregated  and  not  highly  disintegrated. 
The  second  is  also  unctuous  in  a  high 
degree,  but  very  pulverulent  and  capable 
of  extreme  subdivision;  it  is  readily  con- 
verted into  a  deflocculated  condition. 
This  form  in  water  forms  the  commer- 
cial "Aquedag"  or  aqueous  Acheson  de- 
flocculated  graphite.  In  combination 
with  oils  it  is  known  as  "Oildag."  The 
small  quantity  of  graphite  distributed  by 
water  between  a  journal  and  bearing 
while  sustaining  a  load  of  70  pounds  per 
square  inch  is  really  remarkable  espe- 
cially when  it  is  considered  that  under 
high  speed  conditions  it  maintains  an 
extremely  low  coefficent  of  friction. 

All  proper  lubrication  necessarily  pre- 
supposes proper  bearings  and  this  in- 
volves their  care  and  maintenance.  A 
lubricant  is  merely  an  unctuous  body 
that  readily  forms  a  continuous,  co- 
herent, durable  film  capable  of  holding 
apart  rolling  or  sliding  surfaces,  and  it- 
self interposing  the  least  possible  resist- 
ance. The  economic  problem  in  lubrica- 
tion depends  upon  the  use  of  such  a 
lubricant  under  suitable  conditions. 
Water  in  itself  possesses  no  oilincss 
whatever,  but  in  certain  circumstances 
in  cylinders  it  is  found  to  assist  in  im- 
parting to  the  metallic  surfaces  an  ex- 
tremely smooth  condition,  which  serves 
materially  to  reduce  the  friction. 

The  distillation  and  refining  of  oils 
has  much  to  do  with  the  final  product 
and  the  elimination  of  acid  products  by 
the  use  of  caustic  soda  without  ])ro- 
ducing  such  an  excess  as  will  produce  an 
emulsion  is  one  of  the  problems  of  the 


refinery.  The  ordinary  tests  of  lubri- 
cating oil  include  the  determination  of 
(he  viscosity,  specific  gravity,  flash  and 
fire  temperatures,  while  an  essential  not 
so  readily  determinable  is  that  of  oili- 
ness  or  greasiness.  In  addition  there 
are  mechanical  tests  where  the  effects 
of  speed,  load,  temperature,  and  the  fric- 
tional  effects  due  to  viscosity  and  oili- 
ness  arc  studied. 

Professor  Mabery's  studies  were  un- 
dertaken with  the  Carpenter  machine 
and  involved  not  only  the  ordinary  use 
of  lubricants  but  those  with  which  gra- 
])hite  was  mixed  and  also  water,  kero- 
sene, and  fuel  oil  containing  graphite, 
the  amount  added  in  each  case  being 
0.35  per  cent.  From  his  experiments, 
Professor  Mabcry  reached  the  conclusion 
that  in  the  deflocculated  form  graphite 
could  be  used  as  a  solid  lubricant  with 
great  economic  efficiency  in  all  forms 
of  mechanical  work.  "One  of  its  most 
characteristic  effects  is  that  of  a  sur- 
face-evener,  by  forming  a  veneer,  equal- 
izing the  metallic  depressions  and  pro- 
jections on  the  surfaces  of  journal  and 
bearing;  and  being  endowed  with  a  cer- 
tain freedom  of  motion  under  pressure, 
it  affords  the  most  perfect  lubrication. 
In  automobile  lubrication  the  great  effi- 
ciency of  graphite,  in  increasing  engine 
power,  in  controlling  temperatures,  and 
in  decreasing  wear  and  tear  on  bearings, 
has  been  brought  out  in  a  series  of  tests 
conducted  by  the  Automobile  Club  of 
America.  In  connection  with  the  re- 
duction in  friction  of  lubricating  oils  by 
graphite  the  extremely  small  proportion 
necessary  is  worthy  of  note;  the  propor- 
tion used  in  this  work  is  equivalent  to 
one  cubic  inch  of  graphite  in  three  gal- 
lons of  oil.  The  curve  of  temperature 
for  Aquadag,  which  shows  an  increase 
l)ut  slightly  above  that  of  the  surround- 
ing atmosphere,  demonstrates  an  impor- 
tant economic  quality  of  controlling  tem- 
peratures in  factory  lubrication,  thereby 
avoiding  the  danger  of  highly  heated 
bearings  which  are  frequently  the  cause 
of  fires."  1lie  advantage  of  graphite 
was  also  most  striking  in  the  tests  where 
graphite  was  used  with  water,  the  latter 
serving  merely  as  a  vehicle  and  being 
devoid  of  lubricating  property. 
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PRACTICAL  TRAINING  COMBINED  WITH   EDUCATIONAL  WORK  AS  DEVELOPED  AT  THE   WEST 
LYNN   WORKS  OF   THE   GENERAL   ELECTRIC   COMPANY. 

M.   IV.  Alexander — American  Society  of  Mechanical  Engineers. 


THE  comprehensive  apprenticeship 
system  developed  at  the  Lynn 
works  of  the  General  Electric 
Company  is  described  in  a  paper  by  Mr. 
Magnus  W.  Alexander,  read  recently 
before  the  American  Society  of  Me- 
chanical Engineers,  and  published  in 
the  Journal  for  January.  It  will 
be  recalled  that  in  1906,  after  the 
appentice  system  had  been  for  several 
years  in  successful  operation  at  the 
Lynn  Works,  Mr.  Alexander  discussed  it 
most  fully  in  a  paper  which  was  ab- 
stracted in  The  Engineering  Magazine 
for  January,  1907.  Since  that  time  the 
educational  system,  which  aimed  at 
training  as  trade  apprentices  boys  of 
grammar  school  education  has  been  ex- 
tended, so  that  in  addition  provision  has 
been  made  for  training  machine  special- 
ists from  the  ranks  of  the  workmen, 
foremen,  designers,  superintendents 
from  the  highly  skilled  and  more  intelli- 
gent mechanics,  draftsmen,  testers,  erec- 
tors, and  business  workers  from  high- 
school  graduates,  and  finally  for  pro- 
viding suitable  advanced  work  for  the 
university  graduate  so  as  to  train  him 
for  a  position  of  maximum  usefulness. 

The  regular  apprentice  training  has 
been  maintained  essentially  along  the 
lines  outlined  by  Mr.  Alexander  in  his 
previous  paper,  but  the  work  has  been 
developed  and  extended  wherever  pos- 
sible. Hoys  of  at  least  15  years  of  ago 
are  taken  for  a  four  years  course  to  fit 
them  to  become  tool  and  die  makers, 
instrument  makers,  and  pattern  makers, 
and  boys  slightly  older  for  a  three  years 
course  to  become  iron,  steel  and  brass 
molders,  blacksmith  and  steamfitter  ap- 
prentices. During  this  time  they  re- 
ceive regular  and  liberal  compensation 
and  are  given  special  daily  instruction 
in  the  class  room  as  well  as  in  the  train- 
ing rooms  and  slioj)s,  the  instruction  be- 
ing imder  a  special  superintendent. 

"The  training  room  is  a  special  di*- 
partnicnt  for  apprentices,  a  trade  school 


in  the  factory,  with  this  distinction,  how- 
ever, that  all  work  is  commercial  work 
selected  solely  for  its  instructive  charac- 
ter. It  had  its  inception  in  the  belief 
that  the  apprentice  should  receive  his  in- 
itial training  under  the  most  favorable 
conditions  and  expert  supervision.  The 
very  fact  of  this  work  being  part  of  the 
commercial  output  of  the  factory  auto- 
matically insures  a  high  standard  of 
quality  and  quantity,  and  eliminates  the 
false  notions  of  these  values  usually 
found  in  purely  educational  trade 
schools.  As  a  matter  of  record  the  work 
of  the  apprentice  is  of  a  very  high 
standard.  Moreover  on  work  of  a  re- 
petitive character,  the  apprentices  attain 
a  speed  of  from  two-thirds  to  three- 
quarters  of  that  of  the  average  work- 
man, and  a  quality  of  work  fully  equal 
to  the  average.  On  work  generally 
classed  as  'tool  w'ork/  the  apprentices 
very  closely  approach  and  sometimes 
even  equal  the  work  of  the  skilled  jour- 
neyman." 

"Training  rooms  have  been  established 
for  tool-maker  and  pattern  maker  ap- 
prentices, occupying  departments  of  about 
15,000  square  feet,  and  4,000  square  feet, 
respectively.  No  training  room  has  yet 
been  organized  for  moldcr  apprentices, 
as  there  are  only  a  few  of  them  and  as 
this  part  of  the  system  is  not  yet  very 
far  developed.  The  training  rooms  arc 
in  charge  of  expert  mechanics  who  act 
as  assistant  foremen  to  the  superintend- 
ent of  apprentices."  Few  of  these  ex- 
pert mechanics  are  required,  as  the  ap- 
prentices themselves  act  as  instructors 
to  those  less  advanced,  and  this  is  not 
onlv  valuable  for  its  economy  but  for  its 
educational  value  in  developing  the  ap- 
prentices themselves.  Good  apprentice 
wages  are  paid  by  the  company  and  a 
high  slandard  of  work  is  maintained  so 
that  a  large  number  never  pass  beyond 
(he  iiiilial  probationary  period,  while 
throughout  their  course  they  arc  care- 
fully watched.    At  times  apprentices  ^re 
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lo.iiud  lo  the  factory  for  a  few  days  or 
weeks  aiul  at  tlic  conclusion  of  the 
et)insc  they  are  ready  for  steady  cm- 
l)h)ynient  at  good  wai;es. 

Iliere  are  over  200  trade  apprentices 
at  the  J.ynn  Works  and  loi  have  al- 
ready graduated,  of  whom  63  are  in  the 
employ  of  the  company,  8  serving  as 
assistant  foremen,  5  as  inspectors,  and 
12  as  tool  draftsmen,  while  the  remain- 
der are  skilled  journeymen.  The  point  is 
made  clear  to  all  apprentices,  however, 
that  a  position  as  foreman  or  superin- 
tendent should  not  be  the  sole  aim  ex- 
cept for  those  with  predominant  ability. 

Training  for  positions  as  draftsmen 
and  designers  is  limited  to  young  men 
with  a  complete  high-school  education 
who  pass  examinations  in  algebra,  plane 
geometry  and  elementary  physics.  Be- 
fore being  indentured  as  draftsmen  ap- 
prentices the  candidates  must  serve  a 
trial  period  of  two  months.  The  period 
is  three  years  and  the  compensation  is 
10  and  12  cents  per  hour  respectively 
for  the  first  and  second  six  month  pe- 
riods, 15  cents  for  the  second  year,  and 
20  cents  for  the  third  year.  They  re- 
ceive then  a  cash  bonus  of  $75  and  a 
Certificate  of  Apprenticeship  which 
states  their  ef^ciency  in  practical  and 
theoretical  work.  They  receive  instruc- 
tion of  college  rank  daily  except  on  Sat- 
urday and  during  part  of  the  summer, 
the  subjects  covered  being  advanced 
algebra,  descriptive  and  analytic  geo- 
metry, plane  trigonometry,  advanced 
physics,  inorganic  chemistry,  strength  of 
materials  and  machine  design.  The 
closest  correlation  is  maintained  be- 
tween the  theoretical  and  practical  and 
examinations  are  held  three  times  a  year 
at  which  a.  mark  of  70  per  cent  is  re- 
(juired. 

Draftsman  apprentices  receive  ma- 
chine-shop training  during  the  first  year 
and  a  half  and  drafting  instruction  dur- 
ing the  remainder  of  the  three  years' 
course.  The  machine-shop  work  is  given 
principally  in  the  apprentice  trainin;;- 
room  and  part  of  the  time  is  devoted 
to  repair  work  on  machinery  and  to  tool 
work  in  order  to  instill  into  the  mind 
of  the  future  draftsman  the  possibilities 
and  limitations  of  the   shop  as  well   as 


methods  for  most  economical  manufac- 
ture. 'J'he  drawing  office  instruction  is 
of  a  high  standard  and  one  object  of  the 
present  course  was  to  improve  the  stand- 
ards of  draftsmanship  which  had  dete- 
riorated in  recent  years.  Accordingly 
it  was  decided  to  demand  an  entrance 
examination  of  a  candidate  before  his 
commencing  the  course,  and  then  to  de- 
velop not  only  competent  tool  and  me- 
chanical draftsmen  but  high-grade  in- 
telligent designers. 

The  most  recent  provision  for  sys- 
tematic training  at  the  Lynn  works  has 
been  the  establishment  of  courses  open 
to  high-school  graduates  in  which  young 
men  are  prepared  to  become  testers  and 
erectors  of  machinery  and  are  fitted  for 
business  careers  in  a  manufacturing 
establishment. 

"Tester  apprentices  must  pass  an  ex- 
amination the  same  as  draftsman  ap- 
prentices, and  the  length  of  the  two 
courses  and  the  rates  of  compensation 
are  identical.  The  practical  work  con- 
sists of  about  six  months  of  testing  mo- 
tors or  transformers,  followed  by  about 
nine  months  of  assembling  and  winding 
the  remaining  year  and  nine  months  be- 
ing devoted  to  a  training  in  the  various 
testing  departments  for  meters  and  in- 
strument, arc  lamps,  rectifiers,  railway 
motors,  and  special  electrical  machinery, 
also  turbines  and  turbo-generators." 

"Business  apprentices  are  recruited 
from  high-school  graduates  who  have  a 
leaning  towards  business  activity,  but 
not  sufficiently  high  scholarship  to  pass 
the  entrance  examination  and  continue 
the  educational  work  prescribed  for  the 
drafting  and  testing  courses.  These  ap- 
prentices enter  upon  a  two  years'  course 
at  a  compensation  of  12  cents  per  hour 
for  the  first  year  and  15  cents  for  the 
second  year,  with  a  cash  bonus  of  S50 
at  the  successful  termination  of  the 
course.  They  begin  with  six  months  of 
general  stockkeeping,  which  acquaints 
them  with  the  principal  materials  used 
in  the  factory,  and  leads  to  an  appre- 
ciation of  the  value  of  these  materials. 
Then  follows  a  nine  months'  training  on 
the  writing  of  material  lists  and  the 
compiling  of  stock  reports.  In  this  way 
the  apprentices  learn  to  read  drawings 
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and  to  make  up  lists  of  the  kinds  and 
amounts  of  materials  required  for  the 
production  of  one  or  several  machines 
or  machine  parts  delineated  on  draw- 
ings. They  learn  furthermore,  to  cal- 
culate the  losses  that  result  from  the 
cutting  off  of  bars  and  the  punching 
of  various  shaped  parts.  All  this  leads 
to  accuracy  and  develops  an  interest  in 
the  value  of  stock  which  will  show  in 
the  stockroom  work  of  a  more  independ- 
ent character  which  occupies  most  of  the 
remaining  nine  months.  These  appren- 
tices will  also  be  given  a  training  in 
shop  clerical  work,  and  this  will  be  sup- 
plemented by  instruction  in  arithmetic 
and  geometry,  the  reading  of  drawings, 
and  simple  bookkeeping." 

The  General  Electric  Company  estab- 
lished many  years  ago,  a  "student  course" 
for  young  mtn  of  collegiate  engineering 
training  providing  for  a  two  years'  expe- 
rience in  the  various  testing  departments. 
In  its  present  form  the  student  course 
is  divided  into  "engineering"  and  "com- 
mercial" courses.  Admittance  to  eith- 
er is  dependent  upon  a  complete  en- 
gineering-college education,  and  almost 
invariably  applicants  are  required  to  ap- 
pear before  a  committee.  The  courses 
last  two  years  and  the  compensation  has 
been  set  at  20  cents  per  hour  ($11  per 
week)  for  the  first  year,  22^^  cents  per 
hour  ($12.37  P^'''  week)  and  25  cents 
per  hour  ($13.75  l)er  week)  respectively 
for  the  two  halves  of  the  second  year. 
Without  written  agreement  it  is  mu- 
tually understood  that  the  student  will 
give  to  the  comi)any  two  years  of  faitii- 
ful  service,  and  that  the  company  on 
the  other  hand  reserves  the  right  to 
terminate  the  work  of  any  student  who 
at  any  time  proves  that  he  is  not  above 
the  average  either  in  ca|)acity  and  spe- 
cial fitness  or  in  good  intentions.  There 
are  weekly  evening  lectures  which  all 
students  arc  expected  to  attend,  wlun 
the  engineers  and  foremen  of  the  com- 
pany as  well  as  the  heads  of  the  busi- 
ness departments  informally  address  tlu' 
young  men  and  stimulate  a  frank  and 
free  discussion  of  the  subject  under  con- 
sideration. These  lectures  c(wer  the 
principal  materials  of  construction,  im- 
portant    manufacturing     j)roccsscs,    and 


the  various  lines  of  apparatus  manufac- 
tured by  the  company,  and  put  the  stu- 
dent in  the  possession  of  up-to-date 
practical  information  which  they  would 
not  be  able  to  get  from  books  or  other 
outside  sources.  Lectures  are  also  given 
on  business  methods.  Commercial  stu- 
dents throughout  their  course  work  in 
the  shops  and  testing  rooms  on  con- 
struction, assembling,  repairs  and  tests, 
and  spend  about  two  months  on  meter 
and  instrument  testing,  two  and  a  half 
months  on  arc  lamp  testing  and  repair- 
ing, one  and  a  half  months  on  trans- 
former winding  and  assembling,  four 
months  on  transformer  and  rectifier 
testing,  two  and  a  half  months  on  sta- 
tionary and  railway  motor  winding  and 
assembling,  six  months  on  stationary  and 
railway  motor  testing,  and  five  and  a 
half  months  on  turbine  testing  or  in 
other  special  assignments.  They  are 
stimulated  to  keep  in  touch  with  the 
latest  engineering  developments  by  read- 
ing the  technical  magazines  and  arc 
shown  the  value  of  following  up  the 
advertisements  in  them  as  one  means  of 
getting  acquainted  with  the  general  fea- 
tures of  apparatus  manufactured  by 
competitors,  while  they  are  encouraged 
to  observe  such  machinery  and  instru- 
ments under  actual  use. 

The  engineering  students  receive  most 
of  their  training  in  the  machine  shops, 
winding  dei)artment  and  drawing  ot^ce, 
while  the  latter  part  of  the  course  is  de- 
voted to  testing,  or  to  production  ctx'^t 
or  other  business  activities  as.  the  indi- 
vidual student  may  make  advisable.  The 
first  work  usually  is  in  the  apprentice 
training  room  and  then  a  period  in  vari- 
ous dejiartments  of  the  factory  follows 
when  they  are  recpiired  to  study 
problems  of  production.  Tlie  next  di- 
vision of  the  student's  time  is  spent  in 
the  drafting  office  working  on  detail 
drawings,  assembly  and  lav-out  work 
and  problems  of  design,  especiallv  with 
a  view  to  economic  wholesale  manufac- 
ture. The  final  period  of  the  course  is 
spent  in  specific  work  along  lines  lead- 
ing to  some  definite  occupation  after 
graduating  from  the  course  in  which  the 
student's  aptitude  or  proficiency  has  in- 
dicated  his  field  of  greatest  usefulness. 
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Charles  T.  Main — linyinccring  Nczvs. 


TllE  paper  from  wliich  the  dia- 
grams and  tables  on  the  foUow- 
nig"  pages  are  taken  was  originally 
presented  by  Charles  T.  Main  before  the 
New  England  Cotton  Manufacturers' 
Association  about  six  years  ago.  Re- 
vised to  conform  with  prices  prevailing 
about  January,  1910,  it  is  reprinted  in 
Enyinccyiny  Nczvs  for  January  27.  The 
diagrams  show  the  approximate  cost  per 
square  foot  of  total  floor  area  of  bricK 
mill  buildings  of  various  dimensions  and 
ironi  one  to  six  stories  in  height.  The 
costs  used  in  making  up  the  diagrams 
are  based  largely  upon  the  actual  cost 
of  work  done  under  average  conditions 
of  cost  of  materials  and  labor,  and  with 
average  soil  for  foundations.  In  the 
tables  are  given  factors  by  which  the 
cost  of  frame  structures  may  be  calcu- 
lated from  the  cost  of  buildings  of  the 
"slow-burning  type"  as  given  in  the  dia- 
grams. 

The  diagrams  can  be  used  to  deter- 
mine the  probable  approximate  cost  of 
])roposcd  brick  buildings,  of  the  type 
known  as  "slow-burning,"  to  be  used  for 
manufacturing  purposes.  The  curves, 
which  were  derived  primarily  to  show 
the  estimated  cost  per  square  foot  of 
gross  floor  area  of  brick  buildings  for 
textile  mills  with  a  total  floor  load  of 
about  75  pounds  per  square  foot,  include 
the  cost  of  ordinary  foundations  and 
plumbing,  but  no  allowance  is  made  for 
heating,   sprinkler   or  lighting   systems; 


these  items  would  add  roughly  10  cents 
per  square  foot  of  floor  area.  The  costs 
given,  of  course,  refer  only  to  average 
conditions;  they  may  require  modifica- 
tion to  meet  extraordinary  conditions, 
among  which  may  be  mentioned  the  fol- 
lowing : 

(a)  If  the  soil  is  poor  or  the  con- 
ditions of  the  site  are  such  as  to  re- 
quire more  than  the  ordinary  amount  of 
foundations,  the  cost  will  be  increased. 

(b)  If  the  end  or  a  side  of  the  build- 
ing is  formed  by  another  building,  the 
cost  of  one  or  the  other  will  be  re- 
duced slightly. 

(c)  If  the  building  is  to  be  used  for 
ordinary  storage  purposes  with  low  stor- 
ies and  no  top  floors,  the  cost  will  be  de- 
creased by  from  10  per  cent  for  large 
low  buildmgs  to  25  per  cent  for  small 
nigh  structures,  about  20  per  cent  usu- 
ally being  a  fair  allowance. 

(d)  If  the  buildings  are  to  be  used 
for  manufacturing  purposes  and  are  to 
be  substantially  of  wood,  the  cost  will 
be  decreased  by  from  6  per  cent  for 
large,  one-story  buildings,  to  33  per  cent 
lor  small,  high  buildings;  15  per  conr 
would  usually  be  a  fair  allowance. 

(e)  If  the  buildings  are  to  be  used 
for  storage,  with  low  stories  and  built 
substantially  of  wood,  the  cost  will  be 
decreased  by  from  13  per  cent  for  large, 
one-story  buildings  to  50  per  cent  for 
small,  high  buildings;  30  per  cent  would 
usually  be  a  fair  allowance. 


Table  I.      Ratio  of  Cost  of   Various   Buii-dincs  to   that  of   Brick   Mills,    Standard   Construction. 
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25,000 
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.91 
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,93 
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.83 
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,80 
.81 
.81 
.83 
.84 
.85 
.86 
.86 
.87 
.87 
.88 


.78 
.78 
.79 
.81 
.82 
.83 
.84 
.84 
.85 
.85 
.86 


.76 
.77 
.78 
.79 
.80 
.82 
.83 
.83 
.84 
.84 
.84 


.76 
.76 
.77 
.78 
.80 
.81 
.81 
.82 
.83 
.83 
.83 


.  7i> 
.76 
.76 
.78 
.79 
.80 
.81 
.81 
.82 
.82 
,.83 


\ 


.70 
.75 

.74 
.77 
.78 
.81 

.82 


.51 
.58 
.60 
.63 
.65 
.67 
,70 


.83  .72 
.  84\ .  73 
. 85  \74 
.86  .75 
. 86  . 76 
.87      .77 


.56 

.58 
.60 
.64 
.67 
.69 
.70 
.71 
.72 


.53 
.55 
.57 
,61 
.64 
.66 
.67 
.68 
.69 
.70 
.71 


.51 
.53 
.55 
.59 
.61 
.63 
.65 
.66 
.67 
.67 
.69 


.48 
.51 
.53 
.56 
.59 
.61 
.62 
.63 
.64 
.65 
.66 
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(/)  If  the  total  floor  loads  are  more 
than  75  pounds  per  square  inch  the  cost 
is  increased. 


The  costs  which  form  the  basis  of  the 
estimates  are  shown  in  Table  II.  The 
cost  of  brick  walls  is  based  on  22  bricks 

200 


0      50      100     150     200    250    300     350    400    450    500 
Length  in  ft . 


50      100     150    ZOO    250    300     550    400    450    500 
Length  in  ft. 


FIG.    I.      COST   OF   ONE-STORY    BRICK    BUILDINGS.         FIG.    2.      COST   OF   TWO-STORY   BRICK   BUILDINGS. 


0       50       100      150     'dOO    IbO    300     V)U    400    A'jO     MO 
LencjTh  in  fr. 


'0       50      100      150     MO     IbO     300    350     400     450     500 
Length  in  ft 


FIG.  3.    COST  OF  TIIRKF-STOKV   HRK  K   lUIIMUNCS.         FIG.   4.      CO.ST  OF   FOUR-STORY   BRICK   BUILDINGS. 


{g)  I'or  office  buildings,  the  co.st 
nuist  be  increased  to  cover  architectural 
features  in  the  exterior  and  interior 
finish. 

The  cost  of  very  light  wooden  struc- 
tures is  much  less  than  the  above  figures 
would  give.  Table  I  shows  the  approx- 
imate ratios  of  the  costs  of  frame  mills, 
i)rick  store  houses  and  frame  store 
h.ouses  to  the  cost  of  standard  mill  con- 
struction as  shown  in  the  curves. 


l)cr  cubic  foot,  costing  $iS  per  tliousand 
laid.  Openings  are  estimated  at  40  cents 
l)iT  square  foot,  including  windows, 
doors,  and  sills.  Ordinary  mill  floors, 
including  timbers,  planking  and  top 
floor  with  Southern  pine  timber  at  $40 
per  thousand  feet,  board  measure,  and 
spruce  planking  at  $30  per  thousand  feet, 
cost  about  32  cents  per  square  foot;  this 
has  been  used  as  a  unit  price.  The  cost 
of  ordinary  mill  roofs  covered  with  tar 
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and  travel,  with  timber  iit  llic  prices 
-iven  above,  has  been  taken  as  25  cents 
per  ^^quare   fool. 


tions  and  columns  witli  increased  height, 
and  the  increased  cost  of  walls  with  in- 
creased height  are  balanced.     The  dia- 

I'lOr-r:; 


■'  •  {liliiiMiiiuiJi! 


0       ^0      lOJ     i!:'J      tOO     150    300     350    400     450     500 
Length  in  ft. 


0       50      luu      i-M      iTuu    cyj     yjj 
Length  in  ft 


fiO      500 


FIG.    5.      COST   OF   FIVE-STORY   BRICK   BUILDINGS.         FIG.    6.      COST    OF    SIX-STORY    BRICK    BUILDINGS. 


An  examination  of  the  diagrams  re- 
veals several  interesting  facts.  Perhaps 
the  most  apparent  is  the  decrease  in 
cost  as  the  width  of  buildings  is  in- 
creased. This  decrease  is  due  to  the 
fact  that  the  cost  of  the  walls  and  out- 
side foundations  which  is  an  important 
item  relative  to  the  total  cost,  is  de- 
creased as  the  width  increases.  Further, 
it  is  apparent  that  the  minimum  cost  per 
square  foot  is  reached  with  a  four-story 
building;  a  one-story  building  is  the 
most  expensive.  The  cost  of  the  roof  is 
the  same  no  matter  what  the  number  of 
stories,  and  the  costs  of  foundations  and 
columns  do  not  increase  in  proportion  to 
the  number  of  stories;  the  cost  of  the 
walls,  however,  increases  in  a  greater 
proportion  than  the  number  of  stories; 
in  the  four-story  building  the  saving 
per  square   foot  in   the  cost  of   founda- 


grams  and  tables  show  that  the  saving 
in  the  use  of  frame  construction  instead 
of  brick  is  not  so  great  as  is  popularly 
supposed.  The  only  saving  is  in  the  cost 
of  the  somewhat  lighter  foundations  and 
of  the  outside  walls.  The  floors,  col- 
umns and  roof  must  be  of  the  same 
strength  and  type  of  construction  in  any 
case. 

The  height  of  stories  assumed  in  mak- 
ing the  calculations  for  the  curves  arc 
as  follows:  from  ground  to  first  floor,  3 
feet;  height  of  stories  for  buildings  25 
feet  wide,  13  feet;  for  buildings  50  feet 
wide,  14  feet;  for  buildings  75  feet  wide, 
15  feet;  and  for  buildings  100  and  125 
feet  wide,  16  feet.  The  cost  of  stair- 
ways, including  partitions,  is  assumed  at 
$100  each  flight.  Two  stairways  and 
one  elevator  well  are  allowed  for  build- 
ings up  to  150  feet  long,  two  stairways 


Table    II.     Data   for   Estimating    Cost   of  Buildings. 


l-'OUNDATIONS, 

Including  Excavations. 

Cost  per  linear  foot. 

For  Outside  For  Inside 

Walls.  Walls. 


One    .Story    Building $2.00 

Two    Story    Building 2.90 

Three   Story   Building 3.80 

Four    Story    Building 4.70 

I'ive    Story    Building 5.60 

Six     Story     Building 6.50 


$1.75 
2.25 


,80 
40 


.'^.90 
4.50 


Brick  Walls, 

Cost  per  square  foot  of 

surface. 

Outside  Inside 

Walls.  Walls. 

$0.40  $0.40 

.44  .40 

.47  .40 

.50  .43 

.53  .45 

.67  .47 


Columns, 
Including  Pit-rs 
and   Castings. 

Cost  of  One. 
$15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
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and  two  elevator  wells  for  buildings  up 
to  300  feet  long,  and  in  buildings  over 
two  stories  high,  three  stairways  and 
three  elevator  wells  for  buildings  over 
300  feet  long.  In  buildings  over  two 
stories  high,  $75  is  allowed  for  each 
plumbing  fixture,  including  piping  and 
partitions.  Two  fixtures  are  allowed 
for  each  floor  having  up  to  5,000  square 


feet  of  floor  space,  and  one  fixture  ad- 
ditional for  each  additional  5,000  square 
ieet  or  fraction  thereof. 

The  cost  of  reinforccd-concrete  build- 
ings designed  to  carry  floor  loads  of  100 
pounds  per  square  foot  or  less,  Mr.  Main 
concludes,  would  be  about  25  per  cent 
more  than  the  slow-burning  type  of  mill  ! 
construction. 


ELECTRIC    LIGHTING   FOR   INDUSTRIAL    PLANTS. 

DISCUSSION    OF    SYSTEMS    OF    ELECTRIC    LIGHTING   AS    APPLIED   TO    THE    ILLUMINATION 

OF  SLIOPS   AND  FACTORIES. 

George  H.  Stickney — -American  Institute  of  Electrical  Encfineers. 


IN  concluding  a  review  of  modern 
light  sources  and  methods  of  indus- 
trial illumination  in  The  Engineer- 
ing Magazine  for  July,  1909,  H.  Thur- 
ston Owens  took  occasion  to  remari< 
that  the  economic  importance  in  indus- 
trial illumination  of  the  high-efliciency 
light  sources  which  have  been  developed 
during  recent  years  lies  not  so  much  in 
the  possibilities  of  reducing  lighting 
bills  offered  by  their  substitution  for  the 
older  forms,  as  in  the  increase  in  the 
efficiency  of  workmen  which  follows 
any  improvement  in  hygienic  conditions. 
The  same  view  is  expressed  by  George 
If.  Stickney,  in  a  paper  on  electric  light- 
ing for  industrial  plants  read  at  a  recent 
joint  meeting  of  the  American  Institute 
of  Electrical  Engineers  and  the  Amer- 
ican Society  of  Mechanical  ICngineers, 
which  is  published  in  the  P.roceedings  of 
the  former  for   I'ebruary. 

The  illumiiialion  of  industrial  plants, 
he  says,  sliould  be  plamu-d  principally 
with  reference  to  the  needs  of  the  work- 
man. .Satisfactory  lighting  can  increase 
his  efficiency  by  making  him  at  ease 
with  his  surroundings;  insufficient  il- 
Inniination  can  make  him  dissatisfied. 
'I'he  test  of  satisfactory  illumination  is 
the  ability  of  the  workman  to  do  his 
work  (|uickly  and  well  without  excessive 
eye  strain.  It  is  seldom  practicable  to 
provide  illumination  efjualling  daylight 
in  intensity,  and  usually  the  less  atten- 
tion called  lo  the  artificial  illumination 
the  better,  A  serious  objection  to  plac- 
ing a  small  |)ortable  light  luider  the  con- 
trol of  the  workman  is  that  he  not  only 


wastes  time  in  experimenting  with  it, 
but  frequently  places  it  in  such  a  posi- 
tion that  it  produces  a  glare  in  his  own 
eyes  or  in  the  eyes  of  his  fellow  work- 
men. A  direct  glare  soon  produces  eye 
strain  and  the  workman  demands  more 
light,  which  only  makes  matters  worse 
at  the  cost  of  increased  current  con- 
sumption. A  substantial  reduction  in 
current  consumption  can  often  be  ob- 
tained in  plants  using  portable  lights 
by  the  substitution  of  general  illumina- 
tion, and  at  the  same  time  a  light  much 
bettv^r  suited  to  the  needs  of  the  work- 
man can  be  provided.  Such  a  change  is 
usually  resisted  at  first  by  the  workman 
whose  strained  eyes  seem  to  require  a 
greater  intensity  of  light  for  clear 
vision,  but  if  the  change  is  made  diplo- 
matically the  results  are  usually  emi- 
nently   satisfactory. 

While  the  lighting  system  in  any 
building  or  room  should  be  designed  to 
fit  the  existing  conditions,  the  building 
should  itself  be  made  to  conform  as  far 
as  possible  with  the  requirements  of 
good  lighting.  Interior  finish  has  a  con- 
siderable effect  on  the  efficiency  of  11- 
huninalioii;  whitening  of  the  walls,  pil- 
lars and  ceilitigs  will  produce  a  remark- 
able increase  in  the  effectiveness  of  the 
light.  In  a  high-studded  room  the  cur- 
rent consumption  for  lighting  may  be 
higher  than  in  a  room  with  lower  ceil- 
ings, but  a  high  room  permits  the  use 
of  larger  light  units  with  wider  spac- 
ing, an  advantage  when  the  cost  of  in- 
^lallalion  and  maintenance  is  considered. 
1 1    is   couuuon   practice   to  space  lamps 
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Olio  aiul  OIK'  lialf  to  two  times  as  far 
ai)art  as  their  licij^hl  above  tlu'  worU. 
I'-spocially  in  large  rooms  the  use  of 
low,  glaring  lights  should  be  carefully 
avoided;  the  higlier  the  lamps  arc  hung, 
the  less  necessary  are  precautions  for 
avoiding  glare.  The  large  window 
areas  of  modern  factory  buildings  in- 
crease the  elYcctiveness  of  daylight  il- 
luminaton  but  necessitate  a  higher  in- 
tensity of  artificial  illumination,  partly 
because  workmen  accustomed  to  strong 
day  illumination  require  relatively  in- 
tense artificial  light,  partly  because 
of  the  loss  of  artificial  light  through  the 
window^s.  Where  the  conditions  permit, 
much  light  can  be  retained  -in  the  room 
by  reflection  by  the  use  of  white  cur- 
tains. In  general,  processes  requiring 
most  light  are  located  near  windows  and 
it  is  well  in  arranging  lamps  in  a  room 
to  favor  those  parts  which  have  the  best 
davlis^ht. 

A  room  may  be  lighted  by  either  one 
of  two  methods,  by  local  illumination, 
in  which  a  small  lighting  unit  is  placed 
at  each  point  where  particular  illumina- 
tion is  required,  the  other  parts  of  the 
room  depending  on  low  general  illumin- 
ation, or  by  general  illumination,  in- 
volving the  use  of  relatively  large  units 
systematically  arranged  so  that  all  parts 
of  the  room  receive  approximately  the 
same  amount  of  illumination.  General 
illumination  has  the  advantage  that  the 
lighting  system,  being  independent  of 
the  detail  arrangement  of  machinery, 
does  not  require  change  with  re-arrange- 
ment of  the  work;  it  does  away  with 
temporary  construction  and  the  un- 
sightly drop  cords,  the  use  of  which  in- 
volves high  depreciation  and,  in  many 
cases,  fire  risk.  General  illumination 
gives  a  softer  and  better  diffused  light, 
and  permits  the  use  of  the  most  effi- 
cient illuminants  with  least  wiring  and 
maintenance  expense.  The  choice  be- 
tween general  and  local  illumination, 
how'ever,  is  governed  to  a  certain  de- 
gree by  the  process  to  be  illuminated. 
Where,  for  instance,  work  is  concen- 
trated, general  illumination  can  be  used 
economically ;  where  only  a  few  widely 
separated  points  require  light,  local  il- 
lumination will  be  the  cheaper. 


"in  machine  shops  general  illumina- 
tion can  usually  be  used  to  good  ad- 
vantage, although  some  special  opera- 
tions recjuire  local  lighting.  .Such  local 
lighting  is  sometimes  provided  by  hjan- 
ing  extension  lamps  to  the  workmen  on 
check,  after  the  practice  followed  with 
tools.  This  practice  is  often  used  for 
automatic  machinery,  where  special 
light  is  required  for  setting  up,  though 
a  low  general  illumination  is  suitable 
for  regular  operation.  Ordinary  ma- 
chine-shop work  requires  about  3  foot- 
candles,  though  for  rough  work  i  foot- 
candle  is  often  satisfactory,  while  for 
fine  work  6  or  more  foot-candles  may 
be  required.  The  presence  of  many 
overhead  belts  makes  the  elimination  of 
shadows  with  general  illumination  more 
difficult,  and  also  is  apt  to  be  destruc- 
tive to  drop  lights.  Modern  shops  use 
as    few    overhead    belts    as    practicable. 

'Tn  drafting  rooms  at  least  6  foot- 
candles  should  be  provided  on  the  draw- 
ing board.  The  selection  between  gen- 
eral and  local  illumination  depends  up- 
on the  arrangement  of  the  room  and 
other  conditions.  Where  local  lighting 
is  used  lamps  should  be  shaded  to  cut 
off  glare,  and  if  possible  located  out  of 
the  draftsman's  reach  over  the  table  a 
little  to  his  left." 

The  circuits  for  feeding  factory  light- 
ing are  usually  determined  by  the  cen- 
tral-station current  available  or  the  re- 
quirements of  the  electric  motors  in  the 
plant.  Either  alternating  or  direct  cur- 
rent can  be  used  to  equally  good  advan- 
tage; arc  lamps,  however,  do  not  give  a 
steady  light  on  25-cycle  circuits.  The 
most  satisfactory  voltage  is  between 
100  to  125,  as  the  most  efficient  lamps 
are  most  readily  applied  to  these  volt- 
ages. The  220-volt  three-wire  circuit  is 
commonly  used  to  good  advantage. 
Where  motor  service  is  intermittent,  af- 
fecting the  voltage  regulation  of  a  lo- 
cal circuit,  it  is  desirable  to  separate  the 
lighting  and  power  circuits  as  far  as 
possible.  Series  circuits  should  be  avoid- 
ed except  when  they  can  be  safeguard- 
ed. Careful  study  is  usually  warranted 
in  dividing  up  circuits  and  locating 
switches  to  accommodate  the  require- 
ments of  particular  processes. 
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Of  the  lamps  available  for  industrial 
illumination,  none  is  suitable  for  all  con- 
ditions of  lighting.  It  is  often  desirable 
to  use  several  types  in  different  parts  of 
the  same  plant.  Of  the  principal  types 
of  incandescent  lamp,  the  carbon,  glow- 
er, tantalum  and  tungsten,  the  first  is 
economical  only  when  power  is  very 
low  in  cost  or  in  small  portable  units. 
As  it  will  stand  rougher  handling  than 
any  of  the  other  forms,  the  carbon 
lamp  is  commonly  used  with  extension 
cords.  Tantalum  lamps  are  finding  a 
considerable  use  in  manufacturing 
plants,  especially  where  direct  current  is 
available,  and  the  tungsten  lamp  is 
being  extensively  adopted  for  indus- 
trial lighting.  The  latter  is  by  far  the 
most  efficient  of  the  incandescent  lamps, 
and  where  the  lamps  are  protected  from 
excessive  vibration  or  shock,  the  tung- 
sten lamp  gives  an  exceedingly  long 
burning  life.  The  choice  between  tan- 
talum and  tungsten  lamps  depends  usu- 
ally on  the  cost  of  current  and  the  size 
of  the  unit  desired.  Tungsten  lamps  are 
used  singly  or  in  groups  with  metal  dif- 
fusers  or  prism  glass  reflectors,  and 
wliere  there  is  considerable  build'ng  vi- 
bration, they  are  provided  with  spring 
suspensions. 

The  types  of  arc  lamps  available  for 
industrial  illumination  include  the  en- 
closed carbon,  intensified  carbon,  mer- 
cury, luminous  magnetites,  and  flame 
carbon.  Enclosed  carbon  arcs,  both  di- 
rect and  alternating  current,  are  efii- 
cicnt    in    large    units    and    have    a    very 


low  maiatenance  cost.  For  the  higher 
grades  of  lighting  they  are  often 
equipped  with  diff users  to  soften  the 
light  and  direct  it  downward  at  the 
proper  angle.  The  intensified  enclosed 
arc,  which  is  now  available  for  direct- 
current  multiple  circuits,  is  more  effi- 
cient than  the  corresponding  capacity  of 
enclosed  arc.  The  flaming  arc  is  now 
being  used  to  a  considerable  extent  for 
the  lighting  of  foundries  and  machine 
shops  where  the  rooms  are  high  and  it 
is  desirable  to  hang  lamps  above  the 
crane.  The  characteristic  distribution 
of  the  flaming  arc,  which  throws  the 
maximum  of  light  directly  downward, 
particularly  adapts  it  to  the  lighting  of 
high  buildings.  Its  high  power  suits  it 
for  lighting  large  areas  when  hung  at  a 
considerable  height. 

"The  remarkable  developments  of  the 
last  few  years  and  the  remoteness  of 
ideal  efficiency -give  promise  of  further 
development  and  improvement  in  il- 
luminants.  Tiie  importance  of  these 
developments  in  cheapening  and  at  the 
same  time  improving  the  artificial  il- 
lumination of  industrial  processes  be- 
hooves the  manufacturer  to  keep 
abreast  of  the  times.  It  should  be  borne 
in  mind  that  the  first  cost  of  almost 
every  type  of  electric  lamp  is  relatively 
small,  as  compared  with  the  cost  of  a 
year's  operation,  so  that  the  user  can 
afford  to  take  advantage  of  the  develop- 
ments, even  to  the  extent  of  throwing 
out  his  old  lamps  and  putting  in  new 
ones  at  reasonable  intervals." 


THE    l:LbCTI<lCAL    DISTILLATION    OF    TUKPLNTINL. 

F)ATA    OF    A    SlJCCKSSKin,    I'KOCKSS    FOR    TIIE    EXTRACTION    OK    I'.V-l'KODUC  IS    FROM 

WOOn   WASTES. 

().  Ilupnan,  Jr. — lUrrtriail  Wurld 


Till-:  healing  effect  of  the  electric 
current  is  utilized  for  a  novel 
purpose  in  a  plant  in  Vancouver, 
B.  C,  in  which  the  distillation  of  turpen- 
tine and  other  by-products  from  saw- 
mill wastes  is  carried  out  in  electrically 
heated  retorts.     So   far  the   process  has 


day.  It  is  soon  to  be  superseded,  how- 
ever, by  an  installation  capable  of  treat- 
ing 40  cords  of  wastes  per  day,  accord- 
ing to  (X  llignian.  jr.,  who  gives  a  few 
(lata  of  the  process  in  /ilcclricnl  JVorld 
for  l'\l)rnary  17. 

The  pl.nit  at  Vancouver,  which  has  a 


been  worked  on  a  comparatively  limited  capacity  of  two  cords  of  wood  per  day, 
scale.  The  existing  j)lant  has  a  capacity  comprises  four  retorts,  with  auxiliary 
of  only  two  cords  of  wood  wastes  per      conilensers  and  settling  tanks.     The  con- 
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slriKtioii  of  tlk-  nlorts  is  sliowii  in  the 
accompany ini;  diaj^rani.  'llicy  arc  heated 
hy  a  I  lo-volt  current  How  in<^  through  rc- 
sistence  strips  of  iron  which  cnconii)ass 
each  retort  in  the  form  of  a  rectanj^^uhir 
si)iral,  adjacent  coils  heini;  separated  by 
a  course  of  bricks.  The  retorts  arc  lo- 
cated directly  over  a  storaj^e  room  so  ar- 
ranjjcd  that  the  resin  and  pilch  drain 
from  the  retorts  to  the  barrels  in  which 
the\-  are  to  be  shi[)pe(l. 

LLitii.«ii"..kn 


CROSS-SECTION    OF   RETORT. 

The  wood  to  be  treated  is  charged  into 
iron  boxes,  9  feet  by  4  feet  by  i  foot  2 
inches,  which  are  wheeled  into  the  retort 
room  and  are  placed  in  the  electrically 
heated  brick  settings  by  a  travelling 
crane.  The  current  consumption  for 
each  retort  ranges  from  350  to  400 
amperes.  Perforations  in  the  bottom  of 
the  receptacles  allow  the  pitch  and  resin 
to  drain  ofT.  A  bent  flange  at  the  top 
fitting  into  a  groove  filled  with  pitch  on 
the  setting  forms  an  effective  seal  to  pre- 
vent the  escape  of  vapors  or  the  entrance 
of  air.  Each  receptacle  is  equipped  with 
two  sets  of  leads  connecting  with  direct- 
reading  pyrometers,  one  of  which  regis- 
ters the  temperature  at  the  outside,  and 
the  other  the  temperature  at  the  center, 
of  the  charge. 

"Vapors  pass  from  the  retort  to  a  jet 
condenser  consisting  of  an  upright  cop- 
per pipe  down  which  a  spray  of  water  is 
directed,  condensing  the  turpentine  and 
tar  oil  from  the  other  gases  which  are 
allowed  (o  escape.  This  mixture  of  water 
and  tur()enline  or  tar  oil  is  collected  be- 
low the  condensers  in  settling  tanks  from 
which  water  and  turpentine,  or  tar  oil, 
as  the  case  may  be,  is  separately  drawn 


oil'  by  means  of  stop  cocks  arranged  at 
suitable  levels.  The  temperature  of  the 
brickwork  when  a  freshly  charged  recep- 
tacle is  introduced  is  about  250  degrees 
C  This  temperature  is  maintained  elec- 
trically for  about  two  hours.  During 
this  time  the  temperature  at  the  center 
of  the  charge  has  risen  to  45  degrees  C, 
while  the  temperature  at  the  outside  of 
ihe  charge  has  risen  to  130  degrees  C, 
the  temperature  at  which  turpentine  be- 
gins to  vaporize.  The  current  is  now 
shut  off,  and  heat  passes  from  the  brick- 
work to  the  charge  for  a  further  period 
of  two  hours,  when  the  temperature  at 
the  outside  of  the  receptacle  has  risen 
to  150  degrees  C.  and  that  at  the  center 
to  205  degrees  C.  At  this  stage  practi- 
cally all  (90  to  95  per  cent)  of  the  tur- 
pentine has  been  removed."  The  higher 
temperature  at  the  center  than  at  the 
outside  of  the  charge  is  due  to  the  libera- 
tion of  latent  heat  from  the  hydrocarbons 
undergoing  decomposition. 

While  the  turpentine  is  evaporating, 
the  resin  in  the  wood  melts  and  is 
drained  off  through  a  trap  at  the  bottom 
of  the  retort.  When  the  evaporation  of 
the  turpentine  is  completed,  the  recep- 
tacle is  removed  to  another  setting 
where  the  temperature  of  the  charge 
continues  to  rise  without  further  appli- 
cation of  electricity.  The  receptacle  is 
here  connected  to  another  condenser  by 
means  of  a  separate  pipe,  in  order  to  ex- 
tact  the  tar  oil  without  fouling  the  tur- 
pentine system.  During  this  part  of 
the  run  the  temperature  at  the  center  of 
the  charge  rises  to  375  degrees  C,  at 
which  point  the  tar  oil  and  pitch,  or  wood 
tar,  are  all  extracted  and  nothing  but 
charcoal  remains  in  the  receptacle.  The 
receptacle  is  placed  on  a  sand  floor,  the 
sand  sealing  the  perforations  and  pre- 
venting combustion  of  the  charcoal,  and 
the  charcoal  is  allowed  to  cool  for  about 
three  hours,  after  which  it  is  sacked  for 
shipment.  The  charcoal  product  is  of 
an  exceptionally  fine  grade,  and  contains 
only  0.25  per  cent  of  ash.  The  turpentine 
is  rated  as  equal  to  the  best  Southern 
spirits  of  tin-pcntine. 

The  amount  and  kind  of  the  products 
obtained  depend,  of  course,  on  the  nature 
of  the  wood  treated.    The  following  table 
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gives  the  quantities  of  the  various  pro- 
ducts obtained  in  the  treatment  of  40,000 
pounds  of  British  Columbia  fir. 

Per  cord. 

Turpentine    7.5  gallons 

Tar    oil    18 

Resin    38       pounds 

Charcoal     1,338 

Pitch    20 

A  plant  with  a  capacity  of-  40  cords 
per  day  is  about  to  be  erected.  The  de- 
tailed estimates  of  the  cost  of  the  pro- 
cess and  the  value  of  products  (Van- 
couver prices)  are  given  in  the  tables 
opposite. 

It  is  believed  that  still  further  economy 


could  be  gained  by  utilizing  the  inflam- 
mable gases  after  extracting  the  am- 
monia and  acetic  acid. 

Cost    of    Production. 

Per  cord. 

Wood    delivered    $2.75 

Electricity,    $25   per   kilowatt-year 1.50 

Labor     1.00 

Packing  and  other  expenses 3.50 

Total  cost   of  production $8.75 

\'alue  of  Products. 

Turpentine,   6   gallons  at  75   cents $4.50 

Tar  oil,  20  gallons  at  «0  cents 12.00 

Resin,   60  pounds  at  3  cents 1 .  80 

Charcoal,   1,300   pounds  at  $20   per  ton 13.00 

Pitch,    20    pounds    at    3J!4    cents 65 

Total  value  of  products $31 .  95 


PHOTOGRAPHIC    SURVEYING    FROM    BALLOONS. 

A    DESCRIPTION    OF  A    METHOD   OF  TOPOGRAPHIC   SURVEYING   INVOLVING   THE   USE    OF 

DIRIGIBLE   BALLOONS. 

Engineering. 


THE    devcIo[)ment    of    methods    of 
photographic  surveying  from  bal- 
loons, using  this  term  to  denote  all 
appliances  which  move  through  the  air 
or   are   held   in   it,   has   kept   pace   with 
neither   the   rapid   development  of   pho- 
tograi)hic    surveying   on    the   one    hand, 
nor  of  flying  machinery  of  various  kinds 
on  the  oilier.    Geodetically  three  systems 
may   be   distinguished.      When    separate 
photographs   arc   taken   at   intervals,   as 
when    the    instruments    are    attached   to 
captive  balloons  or  to  kites  which  arc  al- 
ways swaying  to  and  fro  in  the  wind,  the 
direction  of  the  optical   axis  of  the  in- 
strument   must   be    determined    in    eacli 
case.     When  two  photographs  are  taken 
siniuUaneously  at  the  ends  of  a  base  of 
suflicicnt    length,    real    bird's-eye    views 
are  obtained  which  can  be  combined  in 
a  stereo-comparator.     The  length  of  the 
ba.se  should  be  at  least  5  yards,  an  awk- 
ward length   for  a  balloon  cage   except 
with  rigid  airships  of  the  Zeppelin  type. 
The  most  recent  system,  that  of  the  pan- 
orama view,  is  the  invention  of  an  Aus- 
trian ofliccr,  Captain  .Scheimpflug,  from 
who.sc  recent  lectures  before  the  Physi- 
cal   .Society  of   I'V.iiik  fort  on  the  Main   a 
brief    description    of    the    system    is    ab 
stracted  in  I'.nginrcring  for  January  2S. 
"Captain    Scheimpflug    works    with    a 
special  camera  and  other  elaborate  pho- 
tographic apparatus  of  his  own  design; 


but  he  would  appear  to  be  able  to  com- 
plete a  survey  with  a  small  staff  and  in 
a  very  much  shorter  time,  and  therefore 
at   much   smaller   expense,   than   can   be 
realised  with  the  customary  instruments. 
His  panorama  camera  consists  of  a  cen- 
tral camera  with  a  horizontal  plate  and 
seven  inclined  lateral  cameras  surround- 
ing the  former.    The  cameras  are  rigidly 
connected  with  one  another  and  the  shut- 
ters  released   simultaneously,   so   that   a 
very  large  field — he  spoke  of  taking  in 
an  angle  of  140  degrees — is  secured.  The 
first  thing  to  be  done  is  to  produce  hor- 
izontal  projections  of  the  inclined  neg- 
atives.   This  is  accomplished  in  a  special 
apparatus,   and   the   resulting  panorama 
views  show  a  central  heptagon  surround- 
ed   by    seven    other    trapezoidal    photo- 
graphic  sheets:   the    whole   resembles   a 
polygon  star  with  seven  arms,  the  broad 
l)ases   of   the    trapezoids   lying   outward. 
The   diameter   of   the   circle   of   coimtry 
represented  by  this  polygon  will  be  about 
five  times  the  height  at  which  the  bal- 
loon and  the  camera  were  situated  at  the 
moment  of  exposure.     In  other  words,  a 
eainer.i  500  metres  above  the  earth  will 
take   in    5   scpiare   kilometn-s.   or   nearly 
J  s(|uare  miles,  and  so  on. 

"In  flying  over  the  gr()in\(l.  tlie  sur- 
veyor takes  photographs  at  rapid  intrr- 
vals.  Thus  his  photographs  will  overlap, 
and  it  is  desirable  that  they  overlap  by 
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more  ihaii  half,  TIu'  nadirs  of  siic- 
rossivo  pholoj^raphs  will  bo  (lisccrnil)lc 
on  \\\c  same  plate,  therefore;  but  it  will 
mostly  be  easy  to  fiK  the  positions  of 
these  nadirs  that  is,  the  point  just  un- 
derneath the  centre  of  the  central 
eamera  on  every  picture  with  fair  ac- 
euraey.  If  nadir  A  is  in  the  centre  of 
the  fnsl  photograph,  and  nadirs  P>  and 
I'  are  further  to  the  rij^ht,  then  W  will 
be  in  the  centre  of  the  second  photo- 
j^raph,  and  C  in  the  centre  of  the  third, 
and  the  picture  can  be  oriented  with  the 
aid  of  the  lines  joininj:^  those  points  A, 
B,  C.  This  orientation  would  be  rigor- 
ously correct  if  the  nadirs  could  exactly 
be  determined.  That  is  not  possible,  and 
the  central  camera  may,  moreover,  not 
have  been  quite  horizontal  at  the  moment 
of  exposure,  so  that  the  angles  measured 
on  the  panorama  view  may  not  rigor- 
ously be  equal  to  the  angles,  as  meas- 
ured by  the  surveyor  below. 

"Tn  order  to  obtain  a  higher  degree  of 
accuracy,  as  large  a  number  as  possible 
of  reference  points,  prominent  objects  in 
the  landscape,  common  to  three  more  or 
less  overlapping  panoramic  views,  are 
selected.  There  may  be  ten  or  twenty 
of  these  reference  points.  They  are 
numbered;  pieces  of  tracing-paper  arc 
placed  over  the  views,  and  lines  are 
drawn  on  the  paper  from  the  nadirs  to 
the  respective  points  of  reference.  Thus 
sets  of  three  rays,  diverging  from  the 
nadirs  and  from  the  points  of  reference, 
are  obtained.  These  pieces  of  paper  arc 
then  oriented  with  the  aid  of  the  nadirs 
and  superposed,  without  any  regard  to 
the  scale,  which  is  still  unknown.  For 
the  polygons  will  be  similar  to  one  an- 
other, but  not  equal  in  area,  as  the  bal- 
loon may  have  changed  its  level  in  the 
interval  between  successive  exposures. 
The  superposition  will,  in  general,  show 
that  the  views  do  not  quite  coincide,  but 
that  certain  triangles  of  error  are  left. 
As  a  rule,  these  triangles  will  have  small 
areas,  and  coincidence  may  be  secured 
with  the  aid  of  a  slight  shifting  of  the 
three  sheets.  If  not,  the  one  or  other  of 
the  nadirs  will  have  to  be  redetermined 
with  all  possible  accuracy,  and  the  same 
process  gone  through.  Usually,  how- 
ever,   three    and    more    views    can    be 


oriented  in  this  way.  If  it  be  possible 
afterwards  to  fit  them  into  some  trian- 
gulation  net,  the  scale  of  the  photograph 
will  be  known. 

"The  points,  of  reference  further  ad- 
nn't  of  determining  the  momentary  dif- 
ference in  height  between  a  point  of  ref- 
erence and  the  position  of  the  balloon 
with  regard  to  each  of  the  three  plates; 
that  is  to  say,  the  actual  differences  be- 
tween the  levels  of  the  balloon  at  the 
three  moments  of  exposure.  If  this 
graphical  determination  is  repeated  with 
several  points  of  reference,  the  balloon 
level  can  be  fixed  with  sufficient  ac- 
curacy. This  done,  the  level  differences 
of  the  several  points  of  reference  in  the 
landscape  can  finally  be  ascertained.  For 
any  point  of  reference,  which  is  not  sit- 
uated on  the  plane  of  the  picture,  will 
appear  displaced,  when  seen  obliquely 
from  above,  according  to  the  height  to 
which  it  rises  above  the  plane,  and  cer- 
tain proportionalities  will  reveal  that 
height.  This  operation  is  performed 
with  the  aid  of  another  apparatus — the 
zone  transformer. 

"The  final  result  is  a  photographic 
map  of  the  country  as  seen  from  above, 
on  wdiich  the  heights  of  prominent  points 
wdll  be  marked,  all  originally  on  a  small 
scale,  which  can,  of  course,  be  mag- 
nified. The  apparatus  is  certainly  ex- 
pensive, and  the  method  elaborate.  Oa 
the  other  hand,  the  same  outfit  will  serve 
for  many  surveys,  and  supposing  air- 
ships to  be  built  for  other  purposes,  their 
utilisation  for  survey  work  would  not 
cause  great  extra  expense,  and  w^ould 
not  interfere  with  the  other  objects 
aimed  at.  Captain  Scheimpflug  con- 
cluded his  lecture  wn'th  giving  estimates 
of  the  surveying  of  German  South-West 
Africa,  a  territory  nearly  three  times  the 
size  of  the  United  Kingdom.  A  plane- 
table  survey  by  a  hundred  topographers, 
on  the  scale  of  i  :  25.000,  he  thought, 
would  occupy  150  years  or  more  and 
cost,  at  the  lowest,  ten  million  pounds. 
With  the  aid  of  his  system,  a  dirigible, 
for  example,  of  the  Parseval  type — rigi<l 
balloons  are  not  required — kept  at  an 
elevation  of  about  i.ooo  metres,  the  map- 
ping on  a  scale  of  i  :  10,000  might  be 
accomplished  in  fifteen  years,  at  the  ex- 
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penditure  of  two  million  pounds;  with  a 
larger  balloon  (capacity  about  6,600 
cubic  metres),  floating  at  the  2,000- 
metre  level,  the  survey  on  a  scale  of  i  : 
20,000  could  be  accomplished  in  five-and- 
a-half  years,  at  a  cost  of  less  than  three- 
quarter  million  pounds.  A  survey  by 
means  of  ten  captive  balloons  would  be 
intermediate  between  the  two  first-men- 
tioned estimates.  These  figures  are  prob- 


ably somewhat  optimistic.  It  is,  how- 
ever, more  and  more  recognised  that  the 
photographic  survey  affords  the  best 
means  of  systematically  following  up 
slow  changes  in  the  contour  of  the  land, 
and  that  it  will  therefore  receive  more 
general  attention.  There  may  be  a  field 
for  photographic  survey  from  airships, 
on  special  occasions,  as  well  as  for  sys- 
tematic work  in  the  Colonies." 


THE    NITRATE    DEPOSITS    OF    CHILE. 

A     REVIEW     OF    THE    ORIGIN,    OCCURANCE,     MINING     AND    COMMERCIAL    IMPORTANCE    OF 

THE    NITRATE   DEPOSITS. 

R.  A.  F.  Penrose — Journal  of  Geology. 


THE  competition  of  nitrogenous 
compounds  produced  as  by-pro- 
ducts in  coke-oven  and  gas-pro- 
ducer operation  or  by  fixation  of  the 
nitrogen  of  the  atmosphere  seems  to 
have  little  effect  on  the  prosperity  of  the 
Chile  saltpeter  industry.  Production 
continues  on  an  increasing  scale  and  the 
price,  without  any  of  the  artificial  sup- 
port which  has  been  supplied  by  com- 
binations and  price  agreements  in  the 
past  few  years,  shows  no  sign  of  serious 
reduction.  An  interesting  survey  of  the 
Chilean  nitrate  industry  is  contributed 
to  the  Journal  of  Geology  for  January- 
February  by  R.  A.  F.  Penrose;  the  brief 
abstract  below  gives  little  more  than  an 
outline  of  Mr.  Penrose's  comprehensive 
treatment. 

The  deposits  are  located  in  the  north- 
ern part  of  the  country,  in  the  region  ly- 
ing between  19  and  20  degrees  south  lati- 
tude, and  mostly  in  the  provinces  of 
Tarapaca  and  Antofagasta.  The  Tara- 
paca  region  has  been  worked  for  a  long- 
er time,  and  is  now  worked  on  a  larger 
scale,  than  the  Antofagasta  region,  but 
the  latter  has  great  future  jiossihilities. 
yXitiiough  the  deposits  have  probably  been 
knf)wn  from  very  remote  times,  nitrate 
mining  on  a  commercial  scale  is  a  com- 
paratively modern  industry.  The  first 
operations  of  any  importance  are  said  to 
liad  been  be^^iin  in  Tarai>ara  ahnni  1826, 
Dining  llie  next  fifty  years,  as  new  de- 
])<)sits  were  discovered  and  as  the  demand 
for  nitrate  increased,  the  field  and  the 
scale  of  nitrate  mining  were  gradually 


extended;  it  was  not,  however,  until  the 
close  of  the  war  between  Chile  and  the 
allies  Bolivia  and  Peru  in  1883  that  the 
industry  began  to  approach  its  present 
activity.  The  treaty  of  peace  gave  to 
Chile  control  of  all  the  known  nitrate 
deposits  on  the  west  coast  of  South 
America.  The  Chileans  themselves  be- 
came largely  interested  in  the  nitrate 
industry  and  capital  poured  into  the 
country  from  England,  Germany  and  the 
United  States.  The  industry  is  now 
largely  in  the  hands  of  English  com- 
panies. Although  Americans  were  among 
the  pioneers,  their  operations  are  small 
compared  with  those  of  the  English, 
Germans  and  Chileans. 

The  nitrate  deposits  are  found  at  in- 
tervals in  an  arid  region  known  as  the 
pampa,  at  an  elevation  of  2.500  to  5,000 
feet  above  the  sea,  which  nms  north  and 
south  in  a  long  narrow  belt  for  almost 
five  hundred  miles  between  the  Andes 
on  the  east  and  the  Coast  Range  on  the 
west,  from  a  few  miles  to  over  one 
hundred  miles  inland.  It  is  of  a  gener- 
ally flat  or  imdulafing  character,  studded 
vyith  small  rounded  hills.  s(^me  of  them 
of  considerable  height.  Its  surface  is 
dry  and  sandy  and  vegetation  is  almost 
totally  absent.  Rain  is  very  rare, 
droughts  of  three  or  fours  years'  dura- 
tion being  of  frequent  occurrence.  The 
slrea>ns  flowing  westvyard  from  the 
Andes  rapidly  eyaporale  or  sink  below 
the  surface  when  they  reach  the  pampa; 
only  a  few  reach  the  sea  on  the  surface. 
Occasionally  in  seasons  of  great  floods 
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tlic  ii.inipa  is  covcixmI  with  water  over 
lar^c  arras  but  llic  iiornial  condition  of 
the  rej;ion  is  one  of  i;rrat  aridity.  I  ln" 
very  presence  of  the  extensive  deposits 
of  solnble  nitrates  is  evidence  of  the 
extreme  dryness  of  tlic  region.  The  sur- 
face of  the  i)ani|)a  is  composed  mostly 
of  sand,  clay  and  <;ravel,  with  more  or 
less  rounded  rock  masses  scattered  over 
it.  and  fre(|iient  deposits  of  saline  ma- 
terials. Isolated  hills  and  knolls  of 
stratified  and  igneous  rocks,  similar  to 
many  of  the  rocks  found  in  the  adjacent 
mountain  ranj^es,  frequently  protrude 
throuo;h  the  loose  materials,  and  doubt- 
less rocks  of  like  character  underlie  the 
pampa.  The  surface  materials  arc  prob- 
ably of  post-Tertiary  age  and  represent 
an  old  sea  bottom  formed  by  the  deposi- 
tion of  sediments  in  a  now  extinct  in- 
land sea. 

The  pampa  has  a  gentle  slope  from 
east  to  west;  the  saline  materials  occur 
at  its  lowest  point,  that  is,  along  the 
western  border.  The  deposits  form  beds 
varying  in  thickness  from  a  few  inches 
to  many  feet.  The  beds  lie  practically 
on  the  surface,  though  they  are  some- 
times capped  by  earthly  materials  to  a 
depth  of  some  feet.  Most  of  the  deposits 
consist  of  common  salt  or  of  nitrate  or 
of  a  mixture  of  the  two.  Other  saline 
materials  occur  more  sparingly.  Al- 
though both  common  salt  and  nitrate 
occur  in  immense  quantities,  the  salt  is 
by  far  the  more  abundant  and  covers 
flats  many  square  miles  in  area.  The 
beds  have  not  been  extensively  explored, 
the  salt  being  used  only  for  local  con- 
sumption. 

The  nitrate  deposits  are  far  more  im- 
])ortant  commercially.  While  the  salt 
flats  are  usually  in  the  very  bottoms  of 
the  basins,  the  nitrate  deposits  are  usually 
on  a  little  higher  ground.  The  nitrate 
beds  are  of  variable  thickness  over  even 
small  areas ;  in  one  spot  there  may  be 
several  feet  of  the  material,  wdiile  within 
a  few  yards  there  may  be  only  a  few 
inches  or  none  at  all.  A  thickness  of  i 
to  i^  feet  is  common,  of  2  to  3  feet 
not  unusual,  of  4  to  6  feet  very  unusual. 
They  are  usually  cov^^red  by  a  capping 
composed  of  sand,  clay,  gravel  and  rock 
fragments  varying  in  thickness  from  a 


thin  coating  to  40  feet.  'J'liis  capping  is 
more  or  less  indurated  though  the  sur- 
face often  shows  from  a  few  inches  to 
a  few  feet  of  loose,  wind-blown  material. 
\\\  some  places  there  is  a  sharp  line  of 
demarcation  between  the  cap[)ing  and 
the  nitrate;  in  others  they  seem  to  rep- 
resent one  and  the  same  dej)Osit,  rich  in 
nitrate  at  the  base  ancl  poor  in  nitrate 
above,  a  condition  which  may  be  due  to 
improverishment  by  leaching  during  the 
rare  periods  of  flood  or  rainfall.  Under- 
lying the  nitrate  is  an  earthy  material 
of  a  brown  or  buff  color,  and  below 
this  again  is  a  great  series  of  inter- 
bedded  sands,  clays  and  gravel  which 
underlie  the  broad  expanse  of  the 
pampa. 

The  nitrate  occurs  in  the  form  of 
sodium  nitrate  with  the  formula  NaNO,, 
though  very  small  quantities  of  other 
nitrates  are  sometimes  found  with  it. 
The  deposits  seldom  contain  pure  so- 
dium nitrate ;  rarely  are  they  70  per 
cent  pure.  Crude  nitrate  containing  25 
per  cent  of  sodium  nitrate  is  considered 
a  fair  grade  of  raw  material  and  50  per 
per  cent  is  considered  a  high  nitrate 
content.  The  impurities  are  sand,  clay, 
gravel  and  rock  fragments,  with  a  very 
variable  admixture  of  saline  materials. 
The  saline  impurities  are  mostly  common 
salt,  sodium  sulphate  and  calcium  sul- 
phate. In  addition  there  occur  sodium 
and  calcium  borates,  as  well  as 
carbonate,  chloride  and  other  salts  of 
calcium,  various  salts  of  aluminium, 
magnesium,  potassium  and  ammonium, 
and  a  small  but  very  constant  quantity  of 
sodium  iodate.  Bromine  compounds  and 
small  quantities  of  other  materials  are 
sometimes,  though  rarely,  present.  The 
iodine  in  the  crude  nitrate  is  very  impor- 
tant commercially,  though  it  represents 
generally  only  a  fraction  of  i  per  cent 
of  the  mass.  It  is  recovered  as  a  by- 
product in  refining  the  nitrate.  The 
borates,  which  occur  mostly  in  the  form 
of  the  hydrous  borate  of  sodium  and  cal- 
cium or  of  calcium  alone,  have  been  pro- 
duced in  varying  quantities  at  different 
times,  often  in  very  important  amounts. 

Many  suggestions  have  been  advanced 
to  explain  the  origin  of  the  nitrate  de- 
posits, the  discussion  of  which  involves 
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chiefly  the  source  of  the  nitrogen.     Its 
derivation    from    organic    matter,    and 
especially   from  guano,  seems  the  most 
probable  hypothesis.    The  coast  of  Chile 
has  been  gradually  rising  in  recent  geo- 
logical times  and  the  pampa  region  was 
once  part  of  the  ocean  bottom.     During 
this  elevation  the  pampa  region  probably 
passed  in  succession  through  the  condi- 
tions of  an  open  gulf,  gradually  becom- 
ing more  and  more  separated  from  the 
ocean,  and  later  of  an  inland  sea  or  a 
series  of  salt  lakes.     Guano  beds  were 
doubtless  deposited  along  the  borders  of 
these  waters.     Guano  consists  largely  of 
nitrogenous    materials,    phosphates    and 
water,    and   while   the   nitrogenous   ma- 
terials are  not  originally  in  the  form  of 
nitrates,   under   suitable   conditions   they 
pass  eventually  into  that  form  through 
the  agency  of  certain  bacteria.    It  seems 
probable  that  the  nitrates  of  Chile  were 
mostly    produced    in    this   way.      Subse- 
quently they  were  carried  down  into  the 
waters  of  the  basin  and  became  mixed 
with  the  other  saline  materials  there.    As 
the  waters  gradually  evaporated,  the  con- 
centration of  the  solution  increased  until 
finally  deposition  of  the  salts  began  along 
the  border  and  on  the  bottom.     Event- 
ually   the    whole   body   of   water   disap- 
peared and  the  dry  desert  pampa  with  its 
deposits   of  nitrates,   common   salt,   and 
other    materials    alone    remained.      The 
occurance  of  the  nitrate  in  the  form  of 
sodium   nitrate   is   probably   due   to   the 
abundance  of  sodium  salts  in  the  region. 
The  location  of  the  saline  deposits  along 
the  western  edge  of  the  pampa  may  be 
due  to  one  or  both  of  two  causes,  the 
final   collection  of  the  waters  along  the 
western  border  on  account  of  the  slope 
of    the    bottom,    or    a    leaching    process 
which  has  transferred  materials  deposit- 
ed elsewhere  to  the  location  of  the  pres- 
ent deposits.     The  iodine  was  probably 
obtained     from     the     decay     of     juarine 
plants. 

Mining  in  the  nitrate  regions  is  done 
in  surface  openings,  usually  in  isolated 
pits  or  short  trenches  on  the  spots  where 
the  nitrate  is  richest.  In  some  few  cases, 
where  the  capping  is  hard  and  compact, 
or  very  thick,  small  imdergroimd  work- 
ings  in   the   form   of   caves   have   been 


formed,  but  these  are  the  exception. 
Many  properties  have  been  worked  over 
several  times,  lower-grade  material  being 
taken  each  time.  In  the  early  days,  only 
the  richest  of  the  deposits  were  worked 
and  only  crude  nitrate  running  as  high 
as  40  or  50  per  cent  in  sodium  nitrate 
was  mined.  The  average  of  crude  ma- 
terial now  mined  in  the  Tarapaca  region 
would  run,  perhaps,  below  25  per  cent 
in  nitrate,  and  in  certain  places  crude 
nitrate  running  as  low  as  10  per  cent  is 
utilized  in  admixture  with  higher-grade 
material. 

The  refining  process  consists  of  coarse 
crushing  and  separating  the  nitrate  from 
its  impurities  by  leaching  with  hot  water. 
The  refined  product  usually  contains 
about  95  per  cent  of  sodium  nitrate, 
which  is  taken  as  the  standard  of  purity, 
although  a  higher-grade  product  is  some- 
times made  for  special  purposes.  The 
method  used  in  extracting  the  nitrate  is 
very  crude,  and  the  average  loss  in  re- 
fining in  the  Tarapaca  region  is  said  to 
be  about  35  per  cent.  The  iodine  is  ob- 
tained from  the  solution  after  the  nitrate 
has  been  taken  out  by  concentration  of 
the  mother  liquor  and  treatment  with 
sodium  sulphites.  The  black  precipitate 
is  sublimed  and  condensed  to  the  black 
scaly  flakes  of  crystalline  iodine.  Water 
for  the  refining  plants  is  obtained  from 
wells,  often  in  considerable  quantities  at 
depths  of  from  50  to  100  feet,  or  in  a 
few  cases  by  piping  from  Andean 
streams. 

For  a  large  part  of  the  time  in  recent 
years  most  of  the  large  nitrate  producers 
have  been  in  a  combination  which  limits 
the  output  of  refined  nitrate  and  appor- 
tions to  each  company  the  amount  that  it 
may  produce  annually.  This  combination 
has  been  broken  up  more  than  once  by 
-lissentions  among  the  producers,  and  as 
late  as  March,  1900,  after  it  had  been  in 
force  for  several  years  it  was  again 
broken.  Recent  reports,  however,  arc  to 
the  elTect  that  strong  cfTorts  are  being 
made  to  renew  it.  The  price  of  iodine 
is  kept  up  in  the  same  way.  An  organi- 
zation is  maintained  to  promote  the  use 
of  nitrate,  especially  in  agriculture,  and 
n gents  are  kept  in  all  the  large  countries 
of  the  world.    As  a  result,  the  consump- 
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litm  of  nitrate  is  rapidly  increasing.  The 
product  ion  in  i«^30  was  only  8,348  loni,' 
tons.  I»y  i<)()0  the  annual  output  had 
risen  to  i.473,o<)i  loni;'  Ions,  by  1907,  l<> 
1.780,818  long  tons,  and  from  April  i, 
i()o8.  to  March  31,  1909,  the  production 
was  about  1,808,986  long  tons.  The  value 
(»f  nitrate  varies  from  year  to  year  bul 
tlie  i)rice  in  New  York  or  ICuropean 
ports  in  recent  years  has  ranged  between 
i^4o  and  .$50  per  long  ton. 

Ivstimates  of  the  probable  life  of  the 
nitrate  deposits  differ  very  widely,  some 
predicting  exhaustion  in  twenty-five  to 
tiiirty  years,  others  showing  that  the  de- 
posits will  last  for  three  or  four  hun- 
dred years.  Many  of  those  who  predict 
a  short  life  for  the  nitrate  fields  do  not 
allow  anything  for  future  new  discover- 
ies of  nitrates  in  northern  Chile,  which 
has   not   been   thoroughly   explored   and 


where  the  probability  of  the  existence  of 
nitrate  deposits  is  very  great.  Low-grade 
tnateriais  are  gradually  accunuilating  in 
innnense  (piantities  and  may  be  used  in 
the  future  when  more  economical 
methods  are  intrcKluced.  By  the  use  of 
these  materials,  together  with  the  aid  of 
possible  new  discoveries  of  nitrate,  Chile 
will  doubtless  be  able  to  supply  the  world 
with  nitrate  for  very  many  years  to 
come.  The  nitrate  of  ("bile  is  used  for 
a  large  numbers  of  different  purposes, 
but  by  far  the  largest  consumption  is  for 
artificial  fertilizer.  One  of  its  earliest 
uses,  and  still  a  source  of  large  consump- 
tion, is  the  manufacture  of  niter,  or  pot- 
assium nitrate,  for  gunpowder.  The  nit- 
rate of  Chile  is  used  in  the  manufacture 
of  nitric  acid  and^  also,  though  on  a 
much  smaller  scale,  for  many  other 
chemical  purposes. 


COLOR    BLINDNESS. 

THE  DEFECTS   OF   I'RESENT   IMETIIODS   OF  TESTING  FOR  COLOR   I'.LINDNESS   IN    MARINE   AND 

RAILWAY    SERVICE. 

F.  W.  Edridgc-Grccn — Royal  Society  of  Arts. 


COLOR  blindness  plays  an  important 
part  where  visual  signals  are  em- 
ployed, as  at  sea  and  on  railways, 
and  the  proper  ability  of  those  engaged 
in  navigation  or  train  operation  to  per- 
ceive correctly  such  signals  is  of  such 
prime  necessity  that  the  examination  of 
sailors  and  railway  employees  with  this 
end  in  view  is  generally  provided.  Never- 
theless, the  underlying  theory  of  color 
vision  is  none  too  perfectly  understood, 
though  to  determine  whether  it  is  abnor- 
mal or  deficient,  there  are  various  tests 
applied.  According  to  Dr.  F.  W.  Edridge- 
(ireen,  whose  recent  comprehensive  paper 
on  the  subject  before  the  Royal  Society  ol 
Arts  is  published  in  the  Journal  for  Feb- 
ruary II,  the  various  tests  ordinarily 
used  for  color  blindness  are  faulty,  and 
after  developing  a  theory  of  vision  and 
color  vision,  he  proceeds  to  formulate 
new  and  more  adequate  tests,  and  to 
sliow  the  shortcomings  of  the  familiar 
method  where  worsted  of  various  colors 
is  submitted  to  the  person  whose  color 
vision  is  under  test.     Dr.  Edridge-Green 


" ^£ 


.1^.-  ui; 


,.1.,. 


be  divided  into  two  classes,  whicii  are 
quite  separate  and  distinct  from  each 
other,  though  both  may  be  present  in  the 
same  person.  In  the  first  class  there  is 
light  as  well  as  color  loss.  In  the  second 
class  the  perception  of  light  is  the  same 
as  in  the  normal  sighted,  but  there  is  a 
defect  in  the  perception  of  color."  The 
color  blind  may  be  classified  in  accord- 
ance with  the  number  of  colors  which 
they  see  in  the  spectrum.  If  the  normal 
sighted  be  designated  hexachromic,  those 
who  see  five  colors  may  be  called  penta- 
chromic;  those  who  see  four,  tetra- 
chromic ;  those  who  see  three,  trichromic ; 
those  wdio  see  two  dichromic;  and  the  to- 
tally color  blind,  monochromic.  There  are 
many  degrees  included  in  the  dichromic, 
in  which  there  may  or  may  not  be  a 
neutral  band  which  is  widest  in  those 
cases  approaching  most  nearly  to  total 
color  blindness.  Thus,  in  such  a  case 
only  red  and  the  extreme  violet  may  ap- 
pear to  such  a  dichromic,  while  in  the 
trichromic  class  which  can  see  red,  green 
and  violet,  for  example,  yellow  may  be 


ii6 


THE    ENGINEERING    MAGAZINE. 


green.  All  above  the  trichromic  class 
may  be  grouped  with  the  normal  sighted 
for  practical  purposes,  as  they  are  not 
dangerously  c-olor  blind  and  can  always 
distinguish  railway  and  marine  signal 
lights  correctly. 

In  testing  for  color-blindness  it  is  de- 
sirable to  know  whether  the  defect  is 
present  or  not,  as  by  the  use  of  a  spec- 
trometer, and  then  when  the  inquiry  is 
made  for  some  practical  purpose,  for  in- 
stance, to  determine  whether  those  em- 
ployed in  the  marine  and  railway  ser- 
vices are  able  to  recognize  and  distin- 
guish between  the  standard  red,  green, 
and  white  lights,  some  simpler  and  less 
exact  method  must  be  used.  Further- 
more it  is  necessary  to  ascertain  that 
the  person  being  tested  thoroughly  un- 
derstands what  is  meant  by  color,  and 
the  individual  characteristics  of  red, 
green,  and  white  respectively.  Too  little 
attention  has  been  paid  to  this  in  con- 
structing tests  for  color  blindness  and 
those  who  have  had  much  practical  ex- 
perience in  testing  for  this  defect  are 
aware  of  the  ignorance  which  exists 
among  uneducated  persons  with  regard 
to  colors.  Many  are  under  the  impres- 
sion that  every  shade  of  a  color  is  a 
fresh  color,  and  others  have  the  most 
novel  ideas  with  respect  to  color.  It  is 
necessary  that  a  sailor  or  engine  driver 
should  be  able  to  recognize  a  red,  green, 
or  white  light  by  its  character  of  red- 
ness, greenness,  or  whiteness  respective- 
ly; that  is  to  say,  the  examinee  must 
have  definite  ideas  of  color  and  be  able 
to  reason  with  respect  to  them. 

Ill  constructing  a  test  for  color  blind- 
ness, we  must  not  forget  the  clement  of 
color  ignorance,  because  an  engine 
driver  or  sailor  has  to  name  a  colored 
light  when  he  sees  it,  not  to  match  it. 
The  ordinary  color  names  red.  blue,  yel- 
low and  green,  form  excellent  bases  f(^r 
classification.  The  engine-driver  is  told 
that  red  is  a  "danger"  signal,  green  a 
"caution"  signal,  and  white  an  "all  right" 
signal.  Therefore  it  is  very  necessary 
that  he  should  know  what  is  meant  by 
these  colors.  The  real  object  of  tests 
for  color  blindness  should  be  to  exclude. 

I. — Those  who  see  three  or  less  colors 
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2. — Those  who  while  being  able  to  per- 
ceive a  greater  number  of  colors  than 
three,  have  the  red  end  of  the  spectrum 
shortened  to  a  degree  incompatible  with 
their  recognition  of  a  red  light  at  a  dis- 
tance of  two  miles;  and 

3. — Those  who  are  unable  to  distin- 
guish between  the  red,  green,  and  white 
lights  at  the  normal  distance  through  in- 
sensitiveness  of  the  retinal-nervous  ap- 
paratus when  the  image  on  the  retina  is 
diminished  in  size. 

While  the  dichromic  regard  green  and 
red  as  almost,  but  not  quite,  identical, 
yet  they  are  able  to  recognize  different 
colors  and  may  be  able  to  name  them 
with  accuracy.  Then  all  colors  have 
not  a  similar  degree  of  luminosity  and 
it  is  here  that  many  tests  fail.  Persons 
belonging  to  the  second  class  should  be 
excluded  as  here  is  a  very  practical 
form  of  weakness.  The  rays  of  red  at 
the  extreme  left  of  the  spectrum  are  the 
most  penetrating,  as  may  be  seen  by 
looking  at  a  light  or  the  sun  in  a  foggy 
day,  or  through  several  thicknesses  of 
neutral  glass.  The  third  class  of  color 
blind  present  interesting  tests  as  there 
is  no  reason  to  exclude  a  man  who 
cannot  distinguish  between  green  and 
gray  wool,  but  can  distinguish  between 
standard  red  and  green  liglits  under  ser- 
vice conditions,  and  tlie  latter  should 
be  the  basis  of  a  practical  test.  Such 
a  test  has  been  devised  by  Dr.  Edridge- 
(ireen.  and  consists  of  a  lantern  with 
slides  containing  standard  red  and  green 
glass.  Hy  means  of  certain  kinds  of 
neutral  glass  the  intensity  and  character 
of  the  light  can  be  changed  without  the 
knowledge  of  the  candidate.  These 
glasses  act  on  the  colored  lights  like  a 
mist  or  fog  on  distant  lights,  and  when 
their  intensity  is  dinu'nished.  they  can 
only  be  distinguished  with  great  dilliculty 
by  the  color  blind,  while  the  normal 
sight e(l  readily  recognize  colored  lights 
even  under  such  conditions.  The  neu- 
tral glasses  used  represent  fog,  t!ie 
ground  glass  nn'st  and  the  ribbed  glass 
rain;  tlie  test  is  eminently  practical. 

'I'lie  author  objects  to  the  wool  test 
which  is  the  ofiicial  test  of  the  British 
Board  of   Trade,   first   on   the   score   of 
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I'li'd  wools  whiiMi  .III'  Itnili  iinifonu  iii'l 
|K'nii;m(Mil,  and  al  tlic  saiiu-  (iiuc  he.' 
Iroiii  olliri"  (lilUrriirrs  lliat  would  al 
ford  inaiks  of  disliiicMion  to  llu-  color 
Mind.  l'"urlluTiHori'  the  relative  himi- 
iiositv  of  the  colors  of  wools  is  very 
,i;reat.  and  forms  a  distini;"uisliin«;'  ])oinl 
to  the  color-blind.  "An  ordinary  rcd- 
.^reon  color  Mind  will  not  put  a  ycllo\v 
wool  with  a  ji^rccn  or  red  one,  hut  he 
will  put  yellow  s;lass  with  jj^reen  or  red 
glass. 

"The  test  colors  used  arc  a  light-green 
and  a  light  shade  of  rose.  A  red  is 
also  used  as  a  confirmatory  test.  A 
|)urc  green  is  one  of  the  worst  colors 
to  choose  for  a  first  test.  If  the  blue- 
green  be  removed,  color-blind  persons 
may  easily  pass  through  the  list  without 
detection." 

"Whom  are  we  to  reject  by  this  test? 
If  we  reject  all  the  (so-called)  par- 
tially red  and  green  blind,  we  shall  re- 
ject many  persons  wdio  are  practically 
competent.  If  we  only  reject  the  (so- 
called)  completely  red  or  green  blind,  we 
shall  allow  many  persons  who  are  dan- 
gerously color-blind  to  ofificiate  as  signal 
men."  The  test  is  more  theoretical  than 
practical,  and  in  the  author's  experience 
an  ignorant  pentachromic  or  tetrachro- 
mic  color-blind  (that  is,  a  person  who  is 
partially  color-blind,  but  not  color-blind 
to  an  extent  necessitating  his  rejection) 


is  more  likely  to  fail  than  an  educatcl 
dichronn'c  (red-green  color-blind).  A 
person  with  central  scotoma  or  insen- 
sitiveness  to  color  when  occupying  a 
small  portion  of  the  field  of  vision,  will 
escai)e  detection  if  examined  by  this  test. 
"As  a  light  at  a  distance  occupies  the 
central  portion  of  the  field  of  vision, 
these  persons  will  be  found  to  recog- 
nize colors  when  close  to  them,  but  not 
when  they  are  at  a  distance.  The  red 
end  of  the  spectrum  may  be  consider- 
ably shortened,  so  much  so  that  a  per- 
son may  scarcely  be  able  to  distinguish 
red  from  black.  It  is  obvious  that  this 
will  not  prevent  him  from  matching  a 
light  green  with  other  wools.  It  is  not 
by  any  means  an  efficient  test.  We  can- 
not reject  by  it  those  persons  who  would 
be  dangerous  as  sailors  or  engine  driv- 
ers, and  only  those  persons."  It  is  not 
a  difficult  task  to  instruct  a  red-green 
color-blind  to  meet  this  test  success- 
fully and  many  dangerously  color-blind 
men  have  been  passed  by  it.  In  the 
Board  of  Trade  report  for  1908  it  is 
stated  that  of  those  who  were  rejected 
by  the  wool  test  and  who  appealed  over 
53  per  cent,  were  found  to  be  normal 
sighted,  and  to  have  been  rejected 
wrongly.  Dr.  Edridge-Green  believes 
that  the  test  has  been  a  failure  and  that 
the  facts  in  connection  with  it  should 
be  carefully  investigated. 


THE    HUDSON    BAY    RAILWAY. 


A    P.RTEF    OUTLINE   OF   THE   PROJECT    AND 
POSSIBILITIES   OF  Til 


AN    ESTIMATE   OF   THE    COST    AND    TRAFFIC 
E   HUDSON    BAY   ROUTE. 


THE  establishment  of  a  port  on 
Hudson  Bay  and  the  construction 
of  a  railway  thereto  to  assist  the 
development  of  the  great  Canadian 
Northwest  is  a  very  old  scheme.  There 
are  grave  objections  to  the  project, 
all  based  on  the  high  latitude  of  the 
entrance  to  Hudson  Bay,  which  include 
the  short  season  of  navigation  (three 
to  four  months)  and  the  difficulties  and 
dangers  of  navigation  due  to  ice.  The 
entrance  of  Hudson  Straits  into  Hud- 
son Bay  lies  far  north  of  latitude  60 
degrees,  and  even  during  the  open  sea- 


Enc/inccring  News. 

son    navigation    is    endangered    l)y    ice 


floes,  fogs  and  contrary  currents.  The 
Canadian  Government,  however,  now 
stand  committed  to  the  work  of  build- 
ing the  railway  and  the  Minister  of 
Railways  has  promised  that  construction 
will  be  pressed  with  all  possible  speed. 
A  brief  review  of  the  project  is  taken 
from  an  article  in  Engineering  Nezvs 
for  March  3. 

The  chief  advantage  of  the  Hudson 
Bay  route  lies  in  the  fact  that  the  dis- 
tance from  Fort  Churchill  to  Liverpool 
(passage    north    of    Ireland)    is    about 
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3,200  miles,  as  compared  with  3,000 
miles  Montreal  to  Liverpool.  Until 
within  the  past  few  years  the  Hudson 
Bay  Railway  has  been  projected  as 
part  of  a  commerce  route  starting  from 
Winnipeg,  the  starting  point  of  all  rail 
and  rail-and-lake  routes  to  the  seaboard. 
With  the  great  development  of  the 
Northwest  and  its  railway  systems,  how- 
ever, an  important  change  has  been 
made  in  the  project  by  which  Winnipeg 
will  be  eliminated  and  freight  will  be 
shipped  by  more  direct  rail  routes  from 
the  northwest  districts  to  Hudson  Bay. 
The  starting  point  now  proposed  for  the 
Hudson  Bay  Railway  is  "The  Pas"  on 
the  Saskatchewan  River,  which  is  now 
reached  by  the  Canadian  Northern  Rail- 
way and  to  which  other  lines  are  pro- 
jected. 

During  the  winter  of  1908-9,  lines 
were  surveyed  from  "The  Pas"  reaching 
both  Fort  Churchill  and  Port  Nelson  on 
Hudson  Bay.  "For  the  Fort  Churchill 
route  (477  miles)  the  first  120  miles 
would  be  comparatively  level  country, 
with  a  considerable  amount  of  swamp; 
the  next  stretch  of  120  miles  would  be 
in  granite  country,  involving  a  number 
of  rock  cuttings.  The  heaviest  work 
would  be  in  the  third  stretch  of-  120 
miles,  which  includes  the  rise  between 
the  basins  of  the  Nelson  and  Churchill 
rivers,  with  heavy  rolling  country  which 
necessitates  considerable  development  of 
the  line  to  keep  the  prescribed  grades. 
On  the  fourth  section  the  earthwork 
will  probably  be  light,  but  the  crossing 
of  the  tundra  or  low  barren  swamps  bor- 
dering on  the  bay  (70  miles)  may  prove 
more  expensive  than  the  easy  profile 
would  indicate.  The  grades  are  0.4  per 
cent,  against  northbound  traffic  and  0.6 
per  cent,  against  soutlibouud  traffic. 
The  curvature  averages  10  degrees  per 
mile.  The  Port  Nelson  route  (410  miles) 
diverges  from  the  other  route  near  Split 
Lake,  about  120  miles  from  "The  Pas"; 
it  does  not  strike  the  l)arren  lands,  but 
is  in  timber  country  throughout.  The 
maximum  grades  are  the  same,  but  the 
curvatures  averages  only  5.5  degrees 
per  mile. 

"The  Churchill  route  would  have  to  be 
operated  in  four  locomotive  divisions  of 


about  120  miles  each;  but  on  the  Port 
Nelson  route  (owing  to  the  easier  grades; 
the  engines  could  operate  three  divisions 
of  135  miles  each.  Thus  five  engine 
terminal  facilities  would  be  required  on 
the  former  and  four  on  the  latter  route." 
The  estimated  costs  of  the  two  routes 
provide  for  passing  tracks  and  telegraph 
stations  at  intervals  of  five  miles,  water 
stations  at  intervals  of  15  miles,  and 
roundhouse  and  shop  accommodation 
sufficient  to  care  for  the  equipment  nec- 
essary for  32  freight  trains  and  one 
fast  passenger  train  every  24  hours. 
The  estimated  cost  of  the  Fort  Churchill 
route  is  $19,108,672;  of  the  Port  Nel- 
son route,  $16,426,340.  The  allowance 
for  equipment  is  $9,000,000  in  each  case. 
For  harbor  work  $6,675,000  is  allowed 
in  the  case  of  the  Fort  Churchill  route 
and  $5,065,000  in  the  case  of  the  Port 
Nelson  route,  making  the  total  estimates, 
respectively,  $34,783,672  and  $30,491,340. 

"The  Port  Nelson  route  is  considered 
the  preferable;  it  is  shorter,  the  con- 
struction work  is  easier  and  the  port 
conditions  are  better.  A  fair  propor- 
tion of  the  route  is  also  considered  avail- 
able for  settlement,  while  there  is  no 
probability  of  settlement  on  the  Churchill 
route  north  of  its  junction  with  the 
Port  Nelson  route." 

According  to  a  report  by  M.  J.  But- 
ler, Deputy  Minister  of  Railways  and 
Canals,  the  whole  of  Alberta  and  Sas- 
katchewan with  the  exception  of  about 
11,000  square  miles  in  the  latter  prov- 
ince will  be  tributary  to  the  Hudson 
Bay  route.  Locomotives  of  the  Mallet 
type  with  a  hauling  power  of  at  least 
4,000  tons  of  pay  load  are  to  be  em- 
ployed. Allowing  16  loaded  trains  per 
day  for  30  days,  it  is  estimated  that 
64,000,000  bushels  of  wheat  will  be 
moved  per  season,  requiring  135  to  140 
ships  if  two  trips  are  allowed  to  each 
ship.  Other  sources  of  traffic  possible 
to  the  line  arc  the  exportation  of  cattle, 
package  freight  to  and  from  Furop? 
and  an  import  coal  trade  with  Nova 
Scotia.  'I  lie  possible  saving  in  grain 
traffic  is  estimated  at  5  cents  per  bushel, 
assuming  that  insurance  and  freigiit 
rates  are  ecpial  nt  Port  Nelson  and 
Montreal. 
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BRIDGES. 

Abutments. 

A  Pier  Type  of  Abutment  for  High- 
way Bridges.  Illustrates  and  describes 
abutments  adopted  on  the  Barge  Canal. 
1000  \\.  Eng  Rec — Eeb.  5,  1910.  No.  11482. 

Bascule. 

Bascule  Bridge  at  Copenhagen.  Illus- 
trated description  of  the  new  bridge,  of 
the  double-bascule  type,  over  the  harbor 
channel.  1000  w.  Engr,  Lond — Eeb.  4, 
1010.     No.   11622  A. 


Emergency  Repairs  to  a  Bascule  Draw- 
bridge Over  the  Chicago  River ;  Chicago 
Terminal  Transfer  Ry.  E.  H.  Avery.  Ex- 
plains the  damage  caused  by  the  bridge 
being  struck  by  a  steamer  and  describes 
the  repairs.  Ills.  2500  w.  Eng  News — 
Feb.  3,   1910.     No.   11411. 

Sec  also  Timber,  under  Bridges. 
Cantilever. 

Great  Bridge  Over  the  Red  River  in 
Indo-China.  Illustrated  description  of  a 
fine  cantilever  railroad  bridge,  erected  by 
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French  engineers.    900  w.     Sci  Am  Sup — 
Feb.  5,   1910.     No.   11406. 
Erection. 

Erection  Appliances  for  the  Belly  River 
Viaduct  at'  Lethbridge,  Alberta.  Illus- 
trates and  describes  the  mechanical  ap- 
pliances used  in  erecting  this  high  via- 
duct. 1200  \v.  Eng  News — Feb,  24,  1910. 
No.  1 1874. 
Floors. 

The   Cost   of   Bridge   Floors.     Gives   a 

comparison   of   three   types   of   jack   arch 

floor    construction    as    to   economy.     3500 

w.  Engr,  Lond — Jan.  28,  1910.  No.  11541  A. 

Masonry. 

See  Repairing,  under  Bridges. 
Moving  Loads. 

A  New  Moment  Table.  C.  R.  Young. 
Gives  a  new  table  with  the  object  of 
shortening  calculations  for  shear  and  mo- 
ment due  to  moving  locomotive  and  train 
loads.  1000  w.  Ap  Sci — Jan.,  1910.  No. 
1 1825  C. 
Quebec. 

The    Design     for     the    New     Quebec 
Bridge.     Line   drawings  and   criticism  of 
the  proposed  plans.     1500  w.     Sci  Am — 
Feb.  12,  1910.     No.   1 1549. 
Reinforced   Concrete. 

Design  and  Cost'  of  Reinforced-Con- 
crete  Highway  Bridges.  A.  N.  Johnson. 
Abstract  of  a  paper  presented  at  meet- 
ing of  the  111.  Soc.  of  Engrs.  &  Surv. 
Gives  data  concerning  work  done  in  1909. 
2200  w.  Eng  News — Feb.  10,  1910.  No, 
1 1 52 1. 

Some  Cost  Data  for  Reinforced-Con- 
crete  Highway  Bridges.  A.  N.  Johnson. 
Read  before  the  111.  Soc.  of  Engrs.  & 
Surv's.  Explains  what  control  the  State 
Highway  Commission  in  Illinois  has  over 
bridge  work,  and  gives  cost  data  of  con- 
crete bridges  built  in  1909.  3000  w.  Eng 
Rec — Feb,  5,  1910,     No,   11478, 

Method  and  Cost  of  Reinforced  Con- 
crete Highway  Bridge  Construction.  Un- 
der the  Direction  of  the  Illinois  High- 
way Commission.  Rearranged  from  a  pa- 
per by  A.  N.  Johnson,  read  before  the 
111.  Soc.  of  Engrs.  &  Surv.  Gives  rea- 
sons why  nearly  all  their  concrete  bridges 
are  of  the  girder  type  and  information 
concerning  them,  3000  w.  Engng-Con — 
iH'b.  2,   1910.     No.   1 1424. 

The  Construction  of  the  Iwanston  Sub- 
way Bridges,  Chicago,  Milwaukee  &  St. 
I'aul  Railway.  E.  O.  Cireifi  nhagen.  Il- 
lustrates and  describes  the  construction  of 
the  piers  and  abutments  and  of  the  slabs, 
3500  w.  Eng  Rec — Feb.  5,  19 10.  No. 
1 1477. 

The  Design  of  the  Evanston  Subway 
Bridges,  Chicago,  Milwaukee  &  .St.  Paul 
Railway.  E,  O.  Greifenhagen.  An  illus- 
trated detailed  description  of  the  design 
of  these  bridges,  considered  under  the 
headings   of  piers,   abutments,   and   slabs. 


3000   w.      Eng   Rec — Jan.   29,    19 10.     No. 

11315. 

I  he  Governor  Reynolds  Reinforced- 
Concrete  Bridge,  Province  of  Albay, 
Philippine  Islands.  Oliver  D.  Filley.  Il- 
lustrated description  of  a  bridge  built  by 
American  engineers.  1500  w.  Eng  News — 
Feb.  17,  1910.     No.  1 1647. 

Concrete  Arch  Railway  Bridge  over  the 
Ulster  (Eisenbahnbogenbriicke  aus  Beton 
iiber  die  Ulster).  Herr  Winter.  Illus- 
trated description.  2000  w.  Beton  u  Eisen 
— Jan.  28,  1910.  No.  1 1907  D. 
Repairing. 

Repairs  to  a  bridge  on  the  Boves-Ailly- 
sur-Noye  Line  (Note  sur  la  Refection  du 
Pont'  au-dessus  du  Chemin  de  grande 
Communication  No.  90  de  Boves  a  Ailly- 
sur-Noye).  H.  Bouchard.  Illustrated  de- 
scription of  repairs  to  a  masonry  arch. 
1500  w.  Rev  Gen  d  Chemins  de  Fer — 
Jan.,  1910.  No,  11712  G. 
Steel. 

The  Liao  River  Railway  Bridge,  Man- 
churia. Illustrated  detailed  description  of 
the  erection  by  Chinese  workmen  of  a  20- 
span  girder  bridge  on  concrete  piers. 
2000  w.  Engng — Jan.  21,  1910.  No. 
I 1386  A. 

Boylston  Street  Bridge,  Boston,  from 
1888  to  the  Present  Time.  Frederic  H. 
Fay,  Charles  M.  Spofford  and  John  C. 
Moses.  An  outline  of  the  construction, 
history,  destruction,  and  reconstruction  of 
a  bridge  subjected  to  locomotive  fumes 
and  increasing  street  car  loads.  Ills.  Dis- 
cussion. 12800  w.-  Jour  Assn  of  Engng 
Socs — Dec,   1909.     No.   11959  C. 

Types  of  Highway  Bridges.  F",  Barber. 
First  of  a  series  of  articles  giving  illus- 
trations and  describing  the  writer's  idea 
of  the  kind  of  bridge  suitable  for  particu- 
lar locations,  1500  w.  Can  Engr — Ych. 
18,   1910.     Serial,     ist  part.     No.  11805. 

The  Calculation  of  the  Vehicle  and 
Foot  Ways  of  Steel  Highway  Bridges 
(Beitrag  zur  Berechnung  der  Fahrbahn 
und  Fusswege  ciserner  Landstrassen- 
briicken),  W.  Schulz.  Mathenritical 
idenionstration  of  method.  Ills.  Serial, 
1st  part,  1500  w.  l^leklrotoch  Rundschau 
— Jan.  12,  1910.     No.  1 19 1 J  1). 

The  Beeringen  Bridge  (I.o  Pont  de 
Bceringen).  A,  Vierendeel.  Mathemali- 
cal  demonstration  of  the  method  of  de- 
sign of  a  girder  bridge  of  a  new  type. 
Ills.  9000  w.  All  Indus — Jan.,  n>io.  No. 
ii7j6'D. 
Timber. 

The  Fosdyke  Bridge.  Illustrates  and 
describes  the  old  limber  bascule  bridge 
over  the  river  Willand,  soon  to  be  re- 
placed by  a  steel  swing  bridge.  800  w. 
iMigr,  Lond — Feb.  11,  1910.  No.  11846  A, 
Trestles. 

The  .Mbemarle  Sound  Trestle  of  the 
Norfolk  &  Southern  Railway.  F.  L.  Nich- 
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olsoii.  Map  and  illnstraU'd  di'^iriplion  i)f 
a  pill"  Ircstli'  liaviiiK  two  large  iii()val)li' 
spans  for  the  aecointuodation  of  naviga- 
tion, and  live  fixed  spans.  2(K)0  \v.  Ky 
Age  Gaz — Feb.  25,  1910.  No.  1  H)5J. 
Viaducts. 

See   J'.reetion,   under    I'uincKS. 

CONSTRUCTION. 
Beams. 

Delleclion  of    luain    Uniformly   Loaded 
for  Part  of  Its  Length.     George  IC.  Bar- 
rett.     Mathematical    determination.       300 
w.    Mach,  N  Y— Feb.,  1910.    No.  11346  C. 
Columns. 

I'roportioning  Latticed  Columns  by 
Weight  per  Foot.  Benton  Lattin.  Dis- 
cusses the  influence  of  the  lacing  ratio, 
and  of  the  length  ratio,  and  the  effect  of 
diai)hragms.  1000  w.  Eng  News — Feb. 
24,  igio.  No.  1 1 878. 
Concrete. 

A  Concrete  House  with  Untreated  Sur- 
face. Illustrated  description  of  a  house 
at  Ocean  City,  N.  J.,  especially  advocating 
the  untreated  walls.  3000  w.  Cement 
Age — Feb.,  1910.     No.  11806. 

Concrete  Work  in  the  Chelsea  Dock 
Improvements,  New  York  City.  Illus- 
trated description  of  the  great  wall  of  re- 
inforced concrete  recently  constructed 
along  the  North  River  from  Little  West 
I2th  to  23d  street.  700  w.  Cement  Age 
— Feb.,  1910.     No.  1 1807. 

Concrete   Construction  on   the   Panama 

Canal.      Brief    illustrated    description    of 

methods    used    in   handling   the   concrete. 

800  w.    Sci  Am — Feb.  19,  1910.    No.  11650. 

Concrete  Blocks. 

Industrial  Chimneys  and  Water  Towers 
of  Concrete  Blocks.  H.  Prime  Kicffer. 
Illustrations  of  work  in  Belgium,  describ- 
ing the  system  invented  by  M.  Dumas. 
1200  w.  Sci  Am — Feb.  19,  1910.  No. 
11651. 

See  also  Shafts,  under  MINING  AND 
METALLURGY,  Mining. 
Cost  Systems. 

See    same    title,   under    INDUSTRIAL 
ECONOMY. 
Earthwork. 

See    Construction,    under    RAILWAY 
ENGINEERING,  Permanent  Way  and 
Buildings. 
Fireproof. 

Fire  Protection  in  San  Francisco  Un- 
der the  New  Building  Law.  A  summary 
of  the  fireproofing  and  fire-protection  pro- 
visions. 2500  w.  Eng  News — Feb.  10, 
1910.     No.  11515. 

The  Fire  Tax  and  Waste  of  Structural 
Materials  in  the  United  States.  Herbert 
M.  Wilson  and  John  L.  Cochrane.  An 
investigation  of  materials  used  in  con- 
struction work,  giving  statistics  of  inter- 
est. 8000  w.  U  S  Geol  Surv — Bui.  418. 
No.   11698  N. 


Floors. 

I'loor  Conshnctiou  (  )vit  Lar^^"  llalls  in 
lligh  liuildings  ( Oeckenkonslruktionen 
fiir  Saalbauleti  in  hUagenhausern,  insbe- 
sondere  bei  liolell)auten).  ().  Leitholf. 
Gives  a  number  of  examples  of  floors  r)ver 
large  rooms.  Ills.  .Serial.  1st  i)art.  30(kj 
w.  Deulsehe  I'm — Jan.  5,  igro.  No. 
I  1773  I'- 
Foundations. 

.Sec    rilin;^^    under    Co.N.srKUCTiON. 
Hydraulic  Filling. 

Methods  and  Cost  of  Hydraulic  lulling 
at  Cairo,  111.     Jean  M.  Allen.     Describes 
notable  work.  Ills.  2000  w.  ICngng-Con — 
Feb.  16,  19 10.     No.  1 1659. 
Piling. 

Interlocking  Steel  and  Concrete  Pile 
Construction  for  Seawalls  and  Founda- 
tion Work.  Illustrated  description  of  this 
.system  as  used  in  Chicago.  i4fK)  w.  Eng 
News — Feb.  3,   1910.     No.   11408. 

Concrete  Pile  Foundation  for  the 
Evansville  Filters.  F.  H.  Stephenson. 
States  the  conditions  and  describes  the 
plan  and  methods  adopted.  Ills.  1500  w. 
Eng  Rcc — Feb.  19,  1910.  No.  11685. 
Reinforced  Concrete. 

Industrial  Applications  of  Reinforced 
Concrete.  M.  M.  Sloan.  This  third  article 
of  a  series  continues  the  discussion  of 
structural  details  of  roofs,  skylights,  stairs, 
etc.  Ills.  1200  w.  Engineering  Magazine 
— March,  1910.     No.  11976  B. 

Uses  of  Reinforced  Concrete  in  Rail- 
way and  Power  House  Work.  F.  W. 
Schcidenhelm.  An  outline  of  the  possi- 
bilities of  this  material  in  certain  fields 
of  construction  work.  Ills.  3500  w.  Elec 
Jour — Feb.,  1910.     No.  11998. 

Railway  Station  Platform  Roofs  in  Re- 
inforced Concrete  (Bahnsteigdacher  aus 
Eisenbeton).  Herr  Francke.  Describes 
a  number  of  types  of  construction  used 
on  the  Prussian  State  Railways.  Ills.  1500 
w.  Deutsche  Bau — Jan.  12,  1910.  No. 
11774  B. 

What  Consideration  Should  Be  Given 
to  Continuity  in  Reinforced  Concrete 
Beams  and  Slabs.  M.  E.  Thomas.  Dis- 
cusses the  reason  for  the  variation  exist- 
ing in  present  practice  of  calculating 
binding  moments  and  what  are  the  theo- 
retical moments  that  would  guide  a  de- 
signer. Ills.  1000  w.  Engng-Con — Feb. 
23,  1910.     No.   11871. 

A  Condition  of  Economy  in  Reinforced- 
Concrete  Construction  (Note  sur  une 
Condition  d'Economie  du  Beton  arme). 
A.  Detoeuf.  Mathematical  discussion  of 
economy  in  reinforcement.  Ills.  3300  w. 
Tech  ]\iod — Jan.,  1910.     No.  11717  D. 

The  Calculation  of  Vierendcel  Beams 
(Beitrag  zur  Berechnung  von  Vierendeel- 
tragern).  A.  Ostenfeld.  Mathematical. 
Ills.  7000  w.  Beton  u  Eisen — Jan.  28, 
1910.     No.   11908  D. 


H'e  supply   copies   of   these   articles.     Sec  page   13S. 
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The  Calculation  of  Concrete  Beams 
with  Spiral  Reinforcement  (Zur  Berech- 
nung  der  Eisenbetonbalken  mit  spiral- 
armierter  Druckzone).  Paul  Frei.  Mathe- 
matical discussion.  Ills.  1200  w.  Zeit  d 
Oest  Ing  u  Arch  Ver — Jan.  7,  1910.  No. 
1 1 794  D. 

Graphical  Design  of  Continuous  Beams 
(Beitrag  zur  graphostatischen  Behandlung 
Kontinuierlicher  Trager).  B.  Loser. 
Mathematical  discussion  and  tabular  data. 
Ills.  4000  w.  Beton  u  Eisen — Jan.  7, 
1910.     No.   1 1905  F. 

See  also   Stacks,  under  Construction  ; 
Aqueducts,    under    Water    Supply;    and 
Timbering,  under  MINING  AND  MET- 
ALLURGY, Mining. 
Retaining  Walls. 

Design  of  Retaining  Walls  for  the 
Steptoe  Smelter.  S.  Severin  Sorensen. 
Illustrated  description  of  the  standard  de- 
sign used  in  constructing  this  large  plant 
in  Nevada.  1000  w.  Eng  Rec — Feb.  19, 
igio.  No.  1 1680. 
Specifications. 

Precarious  Expedients  in  Engineering 
Practice.  John  Hawkesworth.  Describes 
methods  of  preparing  plans  and  specifica- 
tions and  the  awarding  of  contracts,  ex- 
posing facts  and  suggesting  remedies.  5000 
w.  Pro  Am  Soc  of  Civ  Engrs — Jan., 
1910.  No.  11956  E. 
Stacks. 

Reinforced  Concrete  Chimney  Construc- 
tion. Ernest  R.  Matthews.  Abstract  of 
paper  before  the  Concrete  Inst.  Considers 
the  advantages  of  this  material,  the  erec- 
tion, methods  of  calculating  stresses,  ef- 
fect of  excessive  heat,  etc.  2800  w.  Sur- 
veyor— Jan.  21,  1910.     No.  11381  A. 

Methods  of  Putting  a  Reinforced  Con- 
crete Jacket  on  a  Cracked  Chinmey.  Illus- 
trated description  of  work  at  New  Haven, 
Conn.,  consisting  of  molding  a  jacket  5- 
ins.  thick  about  a  cracked  and  leaky  chim- 
ney. 900  w.  Engng-Con — Feb.  16,  19 10. 
No.  1 1658. 

See  also  Concrete  Blocks,  under  Con- 
struction. 
Steel. 

A  Large  Steel  Frame  Rolling  Mill 
Building.  Illustrated  detailed  description 
of  special  structural  features  of  a  recent 
addition  to  the  Jones  &  Laughlin  works, 
Pittsburgh,  Pa.  25(xj  w.  Eng  Rec— Jan. 
29,   1910.     No.   11314. 

The  Ritz  Carlton  Hotel.  Plans  and  dc- 
scripti(jn  of  this  steel-frame  structure  in 
New  York  City,  having  4  stories  below 
and  15  above  street  level.  i2fK)  w.  Eng 
Rec — Feb.  12,  1910.  No.  11586. 
Tunnels. 

Tumiels,  Particularly  Subaciucous.  R. 
B.  Woodworth.  Gives  a  brief  historical 
review  of  tumuls,  their  classilication ;  il- 
lustrating and  describing  methods  of  con- 
struct inn,  especially  of  suba(iueous   work. 

l\'r   supply   cppii's   of   these 


22500  w.  Pro  Ry  Club  of  Pittsburgh- 
Dec.  22,   1909.     No.   11814  C. 

The  New  York  Tunnel  Extension  of 
the  Pennsylvania  Railroad.  North  River 
Division.  Charles  M.  Jacobs.  An  outline 
of  the  scheme  of  bringing  the  Penn.  R.  R. 
and  Long  Is.  R.  R,  into  N.  Y.  City,  re- 
cording leading  features  on  the  work  of 
this  division.  Ills.  7500  w.  Pro  Am  Soc 
of  Civ  Engrs — Jan.,  1910.     No.  11957  E. 

See  also  same  title,  under  Water  Sup- 
ply. 

MATERIALS    OF   CONSTRUCTION. 

Cement. 

Experiments  on  the  Coarser  Particles  in 
Cement.  George  Sydney  Brinckley.  A 
report  of  tests  made  giving  deductions. 
Ills.  1500  \v.  Eng  Rec — Feb.  19,  1910. 
No.  1 168 1. 
Concrete. 

The  Scientific  Practice  of  Concrete. 
Rolf  R.  Newman.  On  the  development  of 
this  material  and  its  present  use.  900  w. 
Cement  Age — Feb.,  1910.     No.  11808. 

The  Coetificient  of  Elasticity  of  Concrete 
in  Shear.  Investigates  the  deflection  due 
to  bending,  and  gives  computation  for 
determining  the  coefficient  of  elasticity. 
1000  w.  Cement — Feb.,  1910.    No.  11802  C. 

Tests  on  the  Permeability  of  Concrete. 
F.  M.  McCullough.  Report's  a  series  of 
test's  made  to  determine  the  efficiency  of 
some  of  the  commercial  compounds  used 
for  waterproofing  concrete.  Ills.  4000  w. 
Wis  Engr — Feb.,   1910.     No.   12007  D. 

Tests  of  Concrete  Columns  Made  Un- 
der Building  Conditions.  H.  C.  Berry. 
Illustrated  description  of  tests  made  by 
the  Civil  Engng.  Dept.  of  the  Univ.  of 
Penn.,  discussing  results.  2500  w.  Eng 
Rec — Feb.  19,  1910.     No.  11679. 

The  Destruction  of  Concrete  by  Hydro- 
gen Sulphide  Gas  (Betonzerstorung  durch 
Schwefelwasserstoflfgas).  Erich  Stephan. 
.'\  discussion  of  the  chemical  reactions  by 
which  concrete  is  injuriously  alTected  by 
hydrogen  sulphide  fumes.  3000  w.  Beton 
u  iMsen — Jan.  7,  1910.  No.  i  hx)6  F. 
Steel. 

Some  Deductions  from  Marburg's  I- 
lU-am  Tests.  A  critical  analysis  by  C.  J. 
Tiiden  of  certain  facts  reported  in  con- 
nection with  recent  tests  of  steel  1- 
bianis,  with  reply  by  lulgar  Marburg. 
Ills.  j;<K)  w.  I'.ng  News — l'\'b.  24,  1910. 
Xo.  11S81. 
Timber. 

The  Protection  of  Submarine  Struc- 
tures. (Jen.  W.  A.  Jones.  Considers  pre- 
ventive measures  against  living  forms  and 
rust  in  submerged  structures.  Ills.  2200 
w.  I'.ngineering  Magazine — March,  1910. 
\o.    1 1980  B. 

Ihe  Forest  Products  Lalx)ratory — ^ts 
Work  and  Equipment.  McGarvcy  Cline. 
An  account  of  a  laboratory  for  studying 
problems  for  eliminating  waste  and  bring- 

arliclcx.      See   funic    ;s.V. 
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iuj^  about  ^''^''^li"''  tH'onomy   in   llic  use  of 
wood.      2JO()    w.      Wis    JCngr-    I'Vb.,    1910. 

Xo.     IJ(K)((    I). 

Timber    Preservation. 

Ircating  linibcr  witb  Crude  l\troIeuni. 
C.  Alarsball  Taylor.  Abstract  of  a  paper 
read  before  the  Wood  Preservers'  Assn. 
A  brief  resume  of  the  crude  petroleum 
treatuients.  8(XJ  w.  Eng  News — Feb.  3, 
Kjio.     No.  11412. 

I'A'onomical  Wood  Preservation.  Robert 
Hays.  A  report  of  tests  to  obtain  ligures 
relating  to  the  comparative  absorption  of 
creosote  when  the  treatments  were  com- 
menced with  hot  baths  of  petroleum  and 
creosote;  also  the  use  of  salt-water.  1800 
w.  Ky  Age  Gaz — Jan.  28,  1910.  No.  11303. 

MEASUREMENT. 
Surveying. 

Surveying  the  Pul)lic  Land  of  the 
Ignited  States.  11.  W.  MacFarren.  Ex- 
plains the  method  of  surveying  and  sub- 
dividing the  public  land.  3500  w.  Min  & 
Sci  Pr— Jan.  29,  1910.     No.  11447. 

MUNICIPAL. 
Drainage. 

Design  and  Construction  of  Open 
Ditches  to  Reduce  Maintenance  with  a 
Description  of  Methods  of  Maintenance 
and  Some  Costs.  E.  H.  Cowan.  Read 
before  the  111.  Soc.  of  Engrs.  &  Surv. 
1800  w.  Engng-Con — Feb.  2,  1910.  No. 
1 1426. 
Refuse  Disposal. 

Town  Scavenging  and  Refuse  Disposal. 
Hugh  S.  Watson.  Describes  special  street- 
cleaning  services  in  England.  2500  w. 
Munic  Engng — Feb.,  1910.    No.  11994  C. 

The  Collection  and  Disposal  of  Refuse 
in  the  City  of  Boston,  Mass.  Concerning 
the  recommendations  of  a  special  com- 
mission, with  consideration  of  present 
methods  and  costs.  4500  w.  Eng  News — 
F'eb.  10,  1910.  No.  1 1520. 
Roads. 

The  Dust-Nuisance  in  Australia.  An 
account  of  the  conference  of  municipal- 
ities convened  at  Melbourne  with  the  ob- 
ject of  discussing  the  prevention  or  abate- 
ment of  the  dust-nuisance.  5500  w.  Sur- 
veyor— Jan.  28,  1909.    No.  1 1 53 1  A. 

Bituminous  Highway  Construction. 
Clarence  A.  Kenyon.  Read  before  the  In- 
diana Engng.  Soc.  Reviews  what  has  been 
accomplished  by  experimenters.  2500  w. 
Munic  Engng — Feb.,   1910.     No.   11996  C. 

The  Use  of  Tar  for  Road-Making  and 
Repairs.  William  Wade.  Read  before 
the  Inst,  of  Munic.  Engrs.  States  present 
requirements,  and  discusses  methods  of 
using  tar  as  a  binder,  favoring  tar  grout- 
ing as  giving  the  best  road  for  mixed 
traffic.  2500  w.  Surveyor — Jan.  21,  1910. 
Serial,     ist  part.     No.  11382  A. 

Tar  as  Applied  to  the  Surface  Treat- 
ment of  Roads.     Hcrvey  J.  Skinner.  Read 


before  the  Am.  (ias  Inst.  Also  discussion, 
(lives  results  of  an  investigation  carried 
out  at  the  Little  Laboratory,  Boston.  7500 
w.    Am  (las  Lgt  Jour— Feb.  19,  1910.    No. 

Work  of  the  Massachusetts  Highway 
Conunission  in  igotj.  Information  from 
the  last  rei)ort  on  road  construction  and 
maintenance.  3000  w.  Eng  Rec — Feb.  5, 
i<;io.  No.  1 1479. 
Sewage  Disposal. 

The  Hampton  Doctrine  in  Relation  to 
Sewage  Purification.  K.  Inihoff.  Reply 
to  an  article  by  W.  Owen  Travis.  A 
technical  discussion  of  the  Emscher  tanks 
and  their  relation  to  other  systems.  Ills. 
45(K)  w.  Surveyor — F'eb.  4,  19 10.  No. 
ji6(J4   A. 

Purilication  of  Sewage  for  Power 
Plant  Purposes.  Describes  the  system 
used  at  works  of  the  Allis-Chalmers  Co., 
when  the  limited  supply  of  water  made  it 
necessary  to  utilize  the  effluents  for  con- 
densing water.  Ills.  1200  w.  Eng  Rec — 
F'eb.  19,  1910.     No.  1 1682. 

Modern  Methods  of  Sewage  Disposal. 
T.  Aird  Murray.  An  illustrated  address 
giving  deductions  from  present  knowledge. 
3500  w.    Ap  Sci — Jan.,  1910.    No.  11824  C. 

Sewage  Disposal  Works,  Grand  Canyon, 
Arizona.  Illustrates  and  describes  a  plant 
serving  two  hotels  located  where  there  is 
no  adequate  source  of  water  supply,  so 
the  effluent  is  used  as  boiler  wafer.  1200 
w.    Eng  Rec — Jan.  29,  1910.     No.  11319. 

The  Greater-  Pittsburg  Sewerage  and 
Sewage  Purification  Orders.  Abstracts  of 
three  orders  or  permits  issued  to  the  city 
of  Pittsburg,  with  editorial  discussion. 
6500  w.  Eng  News — Feb.  10,  1910.  No. 
11522. 

The  Sewerage  Problem  of  Greater  Pitts- 
burgh. Explains  the  general  conditions 
governing  the  sewerage  and  drainage  of 
the  city  as  outlined  in  a  recent  decree  of 
the  Commissioner  of  Health.  3500  w. 
Eng  Rec — Feb.   12,   1910.     No.   11585. 

See   also   Columbus,   O.,   under   Water 
SurPLY. 
Sewage   Filters. 

The  Design  of  Small  Intermittent  Sew- 
age Filters.  Suggestions  from  a  paper  by 
PauLHansen,  before  the  Ohio  Engng.  Soc, 
regarding  the  design  of  small  plants.  2500 
w.  Eng  Rec — F'eb.  19,  1910.  No.  11687. 
Sewers. 

Brooklyn's  Bureau  of  Sewers.  Illus- 
trated article  describing  the  laboratory  for 
testing  sewer  pipe,  and  methods  used ;  ex- 
plaining the  percentage  system  of  bidding, 
etc.  55(K)  w.  Munic  Jour  &  Engr — Feb. 
2,   1910.     No.   1 1423. 

Difficult  Construction  of  Concrete 
Sewer.  Maury  Nicholson.  Illustrates 
and  describes  work  at  Birmingham,  Ala., 
explaining  conditions.  1500  w.  Munic 
Jour  &  Engr — FY^b.  9,  1910.     No.  11501. 


IVe  supply  copies  of  these  articles.     See  page  J58. 
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Concrete  Sewers  at  Richmond,  Ind. 
Frederic  R.  Charles.  Abstract  of  a  paper 
before  the  Ind.  Engng.  Soc.  Recent'  work 
is  described,  of  monolithic  construction. 
1 200  w.  Eng  News— Feb.  3,  1910.  No. 
1 1409. 

Sewer  Construction  in  Baltimore.  A 
Thousand  Miles  of  Sewers.  ^  An  illus- 
trated account  of  the  extensive  system 
now  under  construction,  and  its  features 
of  special  interest.  4500  w.  Munic  Jour 
&  Engr— Feb.  2,  1910.     No.  11422. 

See  also  Floods,  under  Water  Supply. 
Sidewalks. 

Methods  and  Costs  of  Sidewalk  Con- 
struction in  Chicago.  Condensed  from  a 
paper  by  N.  E.  Murray,  read  before  the 
111.  Soc.  of  Engrs.  &  Surv.  Deals  with 
cinder  and  cement  walks.  2200  w.  Engng- 
Cf)n — Feb.  2,  1910.  No.  11427. 
Street  Cleaning. 

See  Refuse  Disposal,  under  Municipal. 

WATER   SUPPLY. 

Aqueducts. 

Design  of  and  Method  of  Constructing 
a  Reinforced  Concrete  Aqueduct  Lining, 
with  Some  Data  on  Costs.  Describes 
construction  details  on  aqueducts  of  the 
Illinois  and  Mississippi  Canal.  2500  w. 
Fngng-Con— Feb.  2,  1910.  No.  11425- 
Artesian. 

Comments  on  Artesian  Wells.  F.  J. 
Warden-Stevens.  Deals  with  mechanical 
details  relating  to  water  .supply  from  ar- 
tesian wells.  1200  w.  Archt,  Lond — Jan. 
21,  1910.  No.  1 1360  A. 
Columbus,  0. 

The  Improved  Water  and  Sewage 
Works  of  Columbus,  Ohio.  John  FI.  Greg- 
ory. Illustrated  detailed  description  of 
two  important  sanitary  improvements  re- 
cently completed,  including  works  for  im- 
proving the  water  supply,  and  for  purify- 
ing the  dry-weather  flow  of  sewage.  31500 
w.  Pro  Am  Soc  of  Civ  Engrs — Jan., 
roro.  No.  11955  E. 
Conduits. 

See    Dams,    under    Watkr    Supply. 
Dams. 

The  Maiden  Creek  Filters,  Dam  and 
Conduit  at  Reading,  Pa.  Illustrated  de- 
scription of  a  concrete  dam,  a  60-in.  cir- 
cular reinforced  concrete  conduif,  and 
10  slow-sand  beds.  2(hk)  w.  Eng  Rec — 
h\'b.  5,   1910.     No.   114H3. 

Construction  of  Rein  forced-Concrete 
Dam  at  Fredericksburg.  Illustrates  and 
describes  a  dam  consisting  of  an  inclined 
deck  supported  by  buttresses.  1500  w. 
Fng  Rec— Feb.   12,   1910.      No.   Ii58(). 

Some  Notes  in  Connection  with  the 
Construction  of  a  Concrete  Dam  on  the 
Trent  Canal.  J.  H.  Brophy.  Illustrates 
and  describes  methods  used  in  construct- 
ing an  important  work.  I2cx)  w.  Can 
Fngr— I'\b.    i«,    i<)io.      No.    11804. 

He   .tK/'/'/y    ii>l'tcs    of   tin 


Storage  Curves  (Staukurve).  Leo  Blou- 
dek.  Discusses  mathematically  the  method 
of  determining  the  curve  of  the  surface 
of  water  stored  by  a  dam.  Ills.  3500  w. 
Oest  Wochenschr  f  d  Oeflfent  Baudienst — 
Jan.  22,  1910.  No.  1 1902  D. 
Edmonton. 

Pigeon  Lake  Gravity  Water  Supply.  H. 
L.  Seymour.  Describes  the  conditions 
and  engineering  details  of  the  gravity  sup- 
ply for  Edmonton,  Alberta,  Canada. 
2000  w.  Can  Engr — Feb.  4, 1910.  No.  1 1485. 
Filtration. 

See  Dams,  under  Water  Supply. 
Fire  Protection. 

See  Fireproof,  under  Construction. 
Irrigation. 

Field  Location  of  Canals  for  Irrigation. 
L.  R.  Balch.  Brief  outline  of  methods. 
Ills.  1200  w.  Wis  Engr — Feb.,  1910.  No. 
12009  D. 

See   also   Pumping   Plants,  under  ME- 
CHANICAL ENGINEERING,  Hydrau- 
lic Machinery. 
New  York  City. 

Waste  in  New  York's  Water  Supply. 
Joseph  Wood,  Jr.  Remarks  on  the  danger 
of  water  shortage,  the  enormous  waste, 
and  its  causes,  and  means  of  checking  the 
loss.  Ills.  3000  w.  Yale  Sci  M — Feb., 
1910.  No.  11954  C. 
Pipe  Design. 

The  Calculation  of  Large  Pipes  (Bei- 
trag  zur  Berechnung  weiter  Rohre).  Otto 
Frohlich.  Discusses  the  design  of  pipes 
for  several  special  types  of  loading.  Math- 
ematical. Ills.  4000  w.  Zeitschr  d  Oest 
Ing  u  Arch  Ver — Jan.  21,  1910.  No. 
II 796  D. 
Pipe  Lines. 

The  Steel  Pipe  Lines  and  River  Cross- 
ing, I.ittle  River  Water  Supply.  Spring- 
field, Mass.  Illustrates  and  describes  work 
in  connection  with  the  new  water  supply. 
3300  w.  Eng  Rec— Feb.  19,  19 10.  No. 
V1686. 
Pollution. 

The  Character  of  Stream  Pollution  as 
AfTecting  Purification  Plant  Design.  H. 
Iv  Jordan.  Read  before  the  Indiana 
I'jigng.  Soc.  Describes  water  purifica- 
tion plants  that  have  had  to  solve  dilTerent 
problems.  25(X)  w.  Munic  Engng — Feb., 
iQio.  No.  110^)7  C. 
Purification. 

The  Treatment  of  Water  .\ntecedent  to 
b'iltration.  Walter  Clemence.  Considers 
the  action  of  a  sand  filter  and  discusses 
reasons  which  render  necessary  some  pre- 
vious treatment  of  the  water,  describing 
the  various  processes  of  treating  river 
water.  Ills.  5(xx)  w.  Fngng — Jan.  28, 
i<)io.     Serial,     ist  p.'^it.     No.   11540  .A. 

Water  Purifitatioti  for  Ice  and  Refrig- 
eration Plants.  J.  C.  William  Greth. 
Read  before  the  Am.  Soc.  of  Refrig. 
l-'ngrs.   Gives  results  of  experimental   rc- 

sc  articles.     Sec  pmjc    1^8. 
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.search  and  nsi'ful  tables  and  details.  Tkkk) 
\v.    Ice  &  RcfriM — J''el)..  luio.     Nd.  11444C. 

The  New  GiaRiilatinu'  Works  of  the  St. 
Louis  Water  Departineiit.  llhistrated  de- 
tailed description  of  tiie  plant  enijjloyed 
for  addinj.^  sulphate  of  iron  and  lime  to 
the  Mississii)i)i  River  water.  5000  w. 
Knp  Rec — l'"eb.   u,    H)I0.     No.    115S4. 

The  Ultra- Violet  Rays  and  Their  Ap- 
plication to  the  Sterilization  of  Li(|uids 
(Les  Rayons  ultra-violets  et  leur  Appli- 
cation a  la  Sterilisation  des  Liquides).  'J'h. 
Nopier.  The  first  part  introduces  a  gen- 
eral discussion  of  tlic  pn^perties  of  the 
ultra-violet  rays.  Ills,  Serial,  ist  part. 
1700  w.  Tech  Mod — Jan.,  1910.  No. 
11718  D. 

See  also  Pollution,  under  Water  Sup- 
ply. 
Tunnels. 

The  Design  of  Pressure  Tunnels  of  the 
Cat'skill  Aqueduct.  Notes  from  a  paper 
by  Thomas  H.  Wiggin,  describing  the 
deep,  concrete  lined  tunnels  which  are  to 
be  subjected  to  hydrostatic  pressure.  .3500 
w.  Eng  Rec — Jan.  29,  1910.  Serial,  ist 
part.  No.  11318. 

Method  of  Making  Watertight  by 
Grouting  the  Yonkers  Pressure  Tunnel 
(Siphon)  of  the  Catskill  Aqueduct.  Il- 
lustrated descriptive  outlrie  of  the  scheme 
for  rendering  the  tunnel  linnig  impervious 
to  water.  1500  w.  Engiig-Con — Feb.  9, 
1910.  No.  11510. 
Water  Towers. 

See  Concrete  Blocks,  under  Construc- 
tion. 
Weirs. 

The  Rolling  Weir  at  Poppenweiler  on 
the  Neckar  and  Rolling  Weirs  in  General 
(Das  Walzenwehr  im  Neckar  bei  Pop- 
penweiler und  die  Walzenwehrc  in  All- 
gemeinen).  Illustrated  description.  Se- 
rial, ist  part.  1800  w.  Deutsche  Bau — 
Jan.  29,  1910.     No.  11775  B. 

WATERWAYS    AND    HARBORS. 
Canals. 

Royal  Commission  on  Canals  and  Wa- 
terways. Digest  of  the  portion  of  the 
report  referring  to  England  and  Scotland 
of  interest  to  the  coal  trade.  2500  w.  Col 
Guard — Jan.  21,  1910.  Serial,  ist  part. 
No.    II 534  A. 

Canal  Improvement  as  AfYecting  Munic- 
ipalities. H.  C.  H.  Shenton.  Discusses 
the  proposals  of  the  Royal  Commission 
on  Canals.  1600  \x.  Surveyor — Jan.  28, 
19 10.     No.   1 1 530  A. 

The  Danube-Save  Canal  and  the  Water- 
way to  the  Adriatic  (Daten  zur  Frage 
des  Danau-Save-Kanals  und  der  zum 
Adriatischen  Meere  fiihrenden  Wasscr- 
strasse).  A  technical  outline  of  the  pro- 
ject. Ills.  5500  w.  Oest  Wochenschr 
f  d  Oeffent  Baudienst — Jan.  i,  1910.  No. 
1 1798  D. 


Dry  Docks. 

.See  Dock  .Machinerv,  under  ELEC- 
TRICAL  ENGINEERING,    Powkk    Ap- 

IM.ICATIONS. 

Floods. 

The  Influence  of  Forests  on  Climate 
and  on  I'loods,  Willis  L.  Moore.  Gives 
facts  and  figures  based  on  careful  study 
and  i)resents  conclusions.  Maps.  i6o(X) 
w.    U  S  Com  on  Agri — 1910.  No.  11699  N. 

The  CJreat  Paris  Flood.  Many  illus- 
trations, with  remarks  taken  from  the 
A^  Y.  Sun.  5ofj  w.  Sci  Am  Sup — I'^eb. 
26,   1910.     No.  1 1884. 

The  Floods  in  the  Seine.  Editorial 
and  map  showing  the  destruction  caused 
at  Paris  and  its  outskirts.  350CJ  w.  h^ngng 
— Feb.  4,   1910.     No.   11616  A. 

Paris  and  Its  Tunnels.  Illustrated  de- 
scription of  the  tunnels  in  Paris  which 
have  been  afifectcd  by  the  recent  inunda- 
tion. 2500  w.  Sci  Am  Sup — Feb.  5,  1910. 
No.   11407. 

The  Water  Supply.  Sewerage  and  Sub- 
ways of  Paris  in  Relation  to  the  Present 
Floods.  George  A.  Soper.  Considers  the 
hydrology  of  the  Seine,  the  subterranean 
structures,  the  population  and  city  plan, 
the  dual  w\ater-supply,  sewers,  sewage 
farms,  subways  and  underground  rail- 
ways, and  the  danger  of  epidemic.  Ills. 
6000  w.  Eng  News — Feb.  3,  1910.  No. 
11414. 
Havre. 

The  Port  of  Havre  (Le  Port  de 
Havre).  A.  GuifTart.  The  fir.st  part  dis- 
cusses generally  the  condition  of  the  port 
and  projected  improvements.  Ills.  Serial. 
1st'  part.  6500  w.  Genie  Civil — Jan.  15, 
1910.  No.  11735  D, 
Inland  Navigation. 

Railways  and  Navigable  Waterways 
(Les  Chemins  de  Fer  et  les  Voies  Navi- 
gables).  Abstracts  of  papers  in  the  Bui. 
Int.  Ry.  Congress  for  Nov.,  1909,  dealing 
with  the  relation  between  railways  and 
waterways  in  Europe.  Ills.  6500  w. 
Genie  Civil — Jan.  8,  1910.  No.  11733  D. 
Marine  Borers. 

Sec  Timber,  under  Materials  of  Con- 
struction. 
Panama  Canal. 

The  Panama  Canal.  George  W. 
Goethals.  Read  before  the  Engng.  Soc. 
of  the  British  Assn.  at  Winnipeg.  An 
illustrated  general  description  of  the  en- 
gineering and  constructional  features. 
5000  w.  Engng — Feb.  11,  1910.  Serial. 
1st  part.      No.   11854  A. 

More  Data  as  to  the  Water  Supply  for 
the  Panama  Canal  and  the  Seepage  from 
Gatun  Lake.  Information  from  the  dis- 
cussions of  this  subject  by  Col.  II.  V. 
Hodges,  and  C.  M,  Seville,  giving  authori- 
tative data  relative  to  the  future  water- 
supply.  Maps.  5000  w.  Eng  News — 
Feb.  24,  1910.    No.  11875. 
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Piers. 

The  Sewells  Point  Coal  Pier,  Virginian 
Railway.'  Illustrated  description  of  a  ter- 
minal for  handling  annually  4,500,000 
tons  of  coal.  2500  w.  Eng  Rec — Feb  5, 
1910.     No.   1 1480. 

The  Reconstruction  of  the  Tyne  Nortli 
Pier.  Illustrated  detailed  description  of 
this  work.     Plates.  5500  w.     Engng— Jan. 

28,  19 10.    No.  1 1 536  A. 

The  Reconstruction  of  the  Tyne  N.irth 
Pier.  Illustrated  detailed  description  of 
this  interesting  piece  of  engineering  car- 
ried out  at  a  cost  of  about  £450,000. 
Plate.  4500  w.  Engr,  Lond — Jan.  28, 
rgio.  No.  11542  A. 
River  Regulation. 

River  Regulation  (Die  Flussregulicrung 
mittels  Fangwerken).  Max  Jesovits.  De- 
scribes a  new  system  of  construction  of 
levees  to  prevent  silting  of  channels  re- 
cently tried  in  Austria.  Ills.  3000  w.  Oest 
Wochenschr  f  d  Oeffcnt  Baudienst — Jan. 

29,  1910.     No.  1 1903  D. 
San  Francisco. 

The  HarbDr  of  San  Francisco.  Illus- 
trated detailed  description  of  the  harbor 
on  the  Pacific  coast.  4500  w.  Marine  Rev 
— Feb..   1910.     No.   1 1567. 

Sea  Walls. 

Sonic  Types  of  Sea  Walls  and  Their 
Structural  Characteristics  and  Cost. 
George  A.  Orrock.  Read  before  the 
Conn.  Soc.  of  Engrs.  Illustrates  and  de- 
scribes constructions  which  have  been 
used  with  success,  stating  some  of  the 
difficulties,  and  approximate  costs.  1500 
w.    Kngng-Con — Feb.  16,  1910.    No.  11661. 

Switzerland. 

The  Restoration  of  Inland  Navigation 
in    Switzerland    (Ilerstellung    von    Schif- 


fahrtsstrassen  in  der  Schweiz).  Viktor 
Pirner.  A  review  of  recent  developments. 
Ills.  3000  w.  Oest  Wochenschr  f  d  Oef- 
fentlich  Baudienst — Jan.  8,  1910.  No. 
I 1900  D. 
U.  S.  Waterways. 

Preliminary  Report  of  the  United 
States  National  Waterways  Commission. 
Full  report  given  as  an  answer  to  the 
question,  "Will  waterways  pay?"  15500 
w,     Eng  News — Feb.  3,  1910.     No.  11413. 

The  Improvement  of  American  Water- 
ways and  Harbors.  Gives  the  recom- 
mendations of  the  United  States  Na- 
tional Waterways  Commission.  loooo  w. 
Eng  Rec — Feb.  12,  1910.     No.  11587. 

Some  Practical  Views  as  to  Transpor- 
tation on  Western  Rivers.  Thomas  P. 
Roberts.  Discusses  the  reasons  for  the 
decline  in  the  river  traffic,  transportation 
on  the  Ohio,  cost,  etc.  Ills.  4000  w. 
EnfT  News — Feb.  17,  1910.    No.  11644. 

Traffic  on  the  Ohio  River.  John  Howe 
Peyton.  Extracts  from  the  author's  book 
on  "The  American  Transportation  Prob- 
lem." Also  editorial.  6500  w.  Eng  News 
— Feb.  17,  1910.  No.  1 1645. 
Water  Powers. 

State  Conservation  of  New  York  Water 
Powers.  Information  from  the  report  of 
the  State  Water  Supply  Commission  in 
regard  to  the  projects,  policy  recommend- 
ed, etc.  2500  w.  Eng  Rec — Feb.  5,  19 10. 
No.    11481. 

MISCELLANY. 
Construction    Camps. 

Construction  Camps  in  Great  Britain. 
Gives  recommendations  from  a  recent  re- 
port by  Dr.  Reginald  Ivirrar  to  the  Local 
Government  Board.  25(K)  w.  Eng  Rec — 
Feb.    19,    1910.     No.    11084. 


ELECTRICAL  ENGINEERING. 


COMMUNICATION. 
Radio  Telegraphy. 

New  Transmission  Processes  Employed 
in  Wireless  Telegraphy  (Sur  les  nouveaux 
Pn)cedcs  dc  Transmission  employes  en 
Telegraphic  sins  I'il).  M.  Ferric.  .\  re- 
view of  progress  in  the  development  of 
methods  for  preventing  interference  of 
waves  in  the  transmission  of  wireless  mes- 
sages. Ills.  8800  w.  iinl  Soc  Int  (I'l-'lecns 
— Jan..  I')  10.  N'o.  11705  I'". 
Submarine  Cables. 

Submarine  Teh  phone  C  ireiuts  Across 
San  I'^aiuisco  T.ay.  Samuel  G.  M'Meeti. 
Illustrated  description  of  the  cable  laid 
between  San  i'Vancisco  and  Oakland  to 
connect  the  automatic  telephone  systems. 
1000  w.  Elcc  Rev,  N  Y— Feb.  19,  19 10. 
No.   1 1693. 


Telegraphy. 

Lord  Kelvin  and  Telegraphy.  Prof. 
J.  A.  ICwing.  Abstract  of  second  Kelvin 
lecture  before  the  Inst,  of  Elcc.  I'jigrs. 
Reviews  his  work  in  submarine  tele 
graphy.  50{X)  w.  h'lec  iMigr,  Lond — h'eb. 
4,  i()i().     No.  ri6oi  A. 

The  Work  of  Lord  Kelvin  in  'i'ele- 
graphy  and  Navigation.  Prof.  J.  .\.  low- 
ing. (.Mistract  of  second  Kelvin  lecture.) 
Deals  especially  with  liis  work  in  tele- 
graphy and  in  navigation.  3500  w.  Elect'n, 
Lond  Jin.  _m,  1910.  No.  11376  A. 
Telephony. 

Condensir  'i"elephr>nes.  C.  Karl  Ort 
and  Josef  Kieger.  Trans,  and  abbreviated 
from  the  "E.  T.  Z."  Illustrated  descrip- 
tion and  report  of  tests.  1000  w.  Elect'n, 
Lond— Jan.  21,  1910.     No.   11373  A. 
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A  Moflcrn  Automatic  Tclrplionc  Appa- 
ratus. W.  Lcc  Campbell.  An  illustrated 
description  of  the  apparatus  used  and  its 
method  of  operation  in  modern  plants. 
7500  \v.  Pro  Am  Inst  of  Elcc  Engrs — 
I'Vh..   1910.     No.   T1960  F. 

The  Automatic  Electric  Company's 
Telephone  System.  An  explanation  of  the 
system,  its  scheme  of  connections,  de- 
tails of  connectors  and  electors,  etc.  Ills. 
5000  w.  Engnp — Feb.  11,  1910.  Serial. 
I  St  parf.     No.  T1853  A. 

See   also   Submarine   Cables,   and   Tcle- 
photopfrapliy,  under  Communication. 
Telephotography. 

The  Scmat  Automatic  Copier  (Tele- 
autocopiste  Semat)  ;  Loud-Speaking  Tele- 
phones (Telephones  Haut-parleurs).  F. 
Pucretet  and  E.  Roger.  Brief  descrip- 
tions of  the  Semat  telautographic  device 
and  the  Gaillard-Ducretet  loud-speaking 
telephone.  Ills.  iioo  w.  Soc  Beige 
d'Elecns — Jan.,  1910.  No.  11701  E. 
Time  Signals. 

See     Electric     Clocks,     under     Miscel- 

L.\NY. 

DISTRIBUTION. 
Wiring. 

Wiring  Formulae.  R.  W.  Krass.  Gives 
formulae  found  convenient  in  determin- 
ing the  size  of  copper  conductors,  volts 
loss  in  lines,  current  per  wire,  and  weight 
of  copper  per  circuit  for  any  system  of 
electrical  distribution.  800  w.  Sib  Jour 
of  Engng — Feb.,   1910.     No.   12003  C. 

DYNAMOS    AND    MOTORS. 
A.  C.  Dynamos. 

Oerlikon  Turbo-Generators  and  Alter- 
nators. A.  P.  Chalkley.  Illustration  and 
description.  1500  w.  Elect'n,  Lond — Jan. 
2T.   T910.  No.  11375  A. 

Discussion  on  MM.  Dalemont  and 
Herdt's  Paper  on  the  Compounding  of 
Alternators  (Discussion  de  la  Communi- 
cation de  MM.  Dalemont  et  Herdt  sur  le 
Compoundage  des  Alternateurs).  M. 
Blondel.  Ills.  5000  w.  Bui  Soc  Int  d 
Elecns — Jan.,  1910.     No.  11706  F, 

Eddy-Current  Losses  in  the  Copper 
Conductors  of  A.  C.  Armatures  (Ueber 
die  Wirbelstromverluste  im  Leitungs- 
kupfer  der  Wechselstromarmaturen).  F. 
Rusch.  Mathematical.  Ills.  Serial,  ist 
part.  2500  w.  Elektrotech  u  Maschinen- 
bau — Jan.  2.3,   1910.     No.   11923   D. 

Voltage  Drop  in  Polyphase  Synchron- 
ous Generators  (Over  den  Spanningsafval 
bij  meerphasige  Synchronemachines).  J. 
A.  Schouten.  Mathematical.  Ills.  9000 
\v.  De  Ingenieur — Jan.  8,  1910.  No. 
1 1050  D. 

See    also    Induction    Generators,    under 
Dynamos  and  Motors. 
A.  C.  Motors. 

Single-Phase  Commutator  Motors  and 
Their    Industrial    Applications    (Moteurs 


monophases  a  Collecteur  et  leurs  Ai)pli- 
cations  industrielles),  Felix  Roubaud.  A 
discussion  of  the  underlying  i)rinciples  of 
single-phase  motors  an{l  of  the  work  to 
which  they  arc  adapted.  Ills.  3.300  w. 
Tech  Mod — Jan.,  1910.     No.   11714  I). 

The  Calculation  of  Leakage  Losses  in 
Thrce-Phasc  Motors  (Die  Berechmmg  der 
Stirnstreuung  in  Drchstrommotoren). 
Max  Kloss.  Mathematical.  Ills.  3500  w. 
I'^lektrofech  u  Maschincnbau — Jan.  16, 
19T0.     No.   11921   D. 

Armatures. 

Determination  of  the  Moment  of  In- 
ertia of  a  Continuous  Current  Armature. 
Dr.  Gisbert  Kapp.  Read  before  the  Inst, 
of  Elec.  Engrs.  Explains  the  brake  meth- 
od and  the  flywheel  method,  and  also  a 
new  electrical  method,  which  has  great 
advantages  in  the  case  of  large  machines. 
2000  w.  Elec  Engr,  Lond — Jan.  21,  1910. 
No.  1 1364  A. 

Commutation. 

The  Present  Position  of  the  Theory  of 
Commutation.  J.  Sumec.  Abstract  of 
lecture  delivered  before  the  Elcktrotech- 
nischer  Verein.  Shows  that  with  straight 
line  commutation  the  armature  field  out- 
side the  commutating  zone  is  constant, 
while  inside  it  varies  slightly.  Calculates 
the  e.  m.  f.  induced  in  the  short-circuited 
coils  for  straight-line  commutation  and 
shows  the  application  of  formulae  de- 
duced. 2000  w.  Elect'n,  Lond — Feb.  ir, 
19T0.     No.  1 1833  A. 

D.  C.  Generators. 

The  Additional  Loss  in  D.  C.  Ma- 
chines. J.  F.  H.  Douglas.  Abstract  of  a 
test  showing  the  additional  loss  due  to 
unequal  flux-distribution  under  load.  Ills. 
1200  w.  Sib  Jour  of  Engng — Jan.,  1910. 
No.  1 1964  C. 

Heating. 

Heating  and  Heat  Transmission  in 
Electrical  Machines  and  Apparatus 
(Warmte  en  Warmteafvoer  in  electrische 
Machines  en  Apparaten).  W.  Lulofs. 
Mathematical.  Ills.  7700  w.  De  Ingenieur 
Jan.  I,  1910.     No.  11949  D. 

Induction  Generators. 

The  Induction  Generator.  Thomas 
Spooner  and  A.  J.  Barnes.  A  discussion 
of  its  operation  in  parallel  with  syn- 
chronous apparatus.  Ills.  1000  w.  Elec 
Wld — Feb.  24,   1910.     No.   11960. 

Induction  Motors. 

Relation  Between  the  Stator  and  Rotor 
Circuits  of  the  Single-Phase  Induction 
Motor.  Charles  F.  Smith.  Aims  to  make 
clear  the  connection  between  the  current 
and  voltage  in  the  stator  of  a  single- 
phase  induction  motor  and  the  current 
and  voltage  in  the  rotor.  5000  w.  Elec 
luigr,  Lond — Jan.  28.  1910.  No.  11526  A. 
The  Requirements  for  an  Induction  Mo- 
tor from  the  User's  Point  of  View,  Wal- 
ter B.  Nye.    Discusses  how  to  secure  con- 
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tiiiuity  of  operation  and  ease  of  repair, 
looo  w.  Pro  Am  Inst  of  Elec  Engrs — 
Feb..   1910.     Xo.   1 1974  F. 

Synchronous  Condensers. 

Economics  of  Synchronous  Condensers. 
B.  ¥.  Jakobsen.  Discusses  the  monetary 
value  of  the  overexcited  synchronous  mo- 
tor in  power  transmission.  1700  w.  Elec 
Wld— Feb.    10,    1910.     No.   11513. 

Turbo-Dynamos. 

Sec  Turbines,  under  MECHANICAL 
ENGINEFlRING,    Steam    Engineering. 

ELECTRO-CHEMISTRY. 
Electrochemistry. 

The  Beginning  of  Electrochemistry. 
Saul  Dushman.  Reviews  the  early  work 
of  Galvani,  and  of  Volta  and  the  investi- 
gations following.  Ills.  3500  w.  Ap  Sci 
— Feb.,  79 10.  No.  12013  C. 
Electrolysis. 

The  Electrolysis  of  Fused  Metallic  Ma- 
terials (Schmelzflusselcktrolyse).  Dr. 
Arndt.  A  review  of  the  applications  of 
electrolysis  in  the  extraction  of  refractory 
metals.  5500  w.  Zeitschr  d  Ver  Deutscher 
Ing — Jan.  15,  1910.  No.  11 941  D. 
Electrometallurgy. 

See  Electrolysis,  under  Electro-Chem- 

TSTRY. 

Electroplating. 

F.lectrodcposition  of  Mct'als.  Frederick 
Mollvvo  Perkin  and  William  Earl  Hughes. 
Read  before  the  Faraday  Soc.  A  short 
account  of  experiments  made  to  ascertain 
the  most  efficient  form  of  apparatus  for 
the  clectrodeposition  of  metals.  Describes 
the  apparatus  and  its  use.  I'^oo  w.  Elec 
Engr,  Lond — Jan.  2T,  1910.     No.  T1365  A. 

The  I''ufurc  of  Electroplating  from  the 
]''dectroclKMnists'  View.  Percy  S.  Brown. 
Address  at  meeting  of  Nat.  Elcctroplatcrs' 
.Assn.  Remarks  on  the  benefits  of  a 
knowledge  of  chemistry  to  the  plater. 
I2(x)  w.  l>rass  Wld — Vvh.,  toio.  No.  11821. 

Notes  on  Some  Useful  Chemical  Appa- 
ratus That  Can  Be  Employed  in  the  Plat- 
ing Room  Willi  Good  Results.  Illus- 
trated descriptions.  2500  w.  Brass  Wld — 
Jan.,    I9TO.     No.    11677. 

The  Use  of  Lacquers.  W.  A.  Jones. 
Address  at  meeting  of  the  Nat.  Electro- 
jilatcrs'  Assn.  Remarks  on  progress  in 
metal  work,  especially  in  finish,  color,  and 
lac(|ucr  work.  2(X)o  w.  l'»rass  Wld — Feb., 
19  ro.      No.    T1822. 

An  Improved  Method  of  Electroplating. 
Augustus  Rosenberg.  Description  of  the 
Galvanic  electroplating  firocess.  Also  dis- 
cussion. 8500  w.  Jour  Soc  of  Art's — 
I'Vb.   J,    lOFo.     No,    TT592   A. 

Modern  Stereotypy,  and  the  Mechnnics 
of  tlie  Newspaper.  Henry  A.  Wise  Wood. 
Reviews  the  growth  of  the  art,  describing 
in  detail  how  the  problems  encountered 
have  evolved  the  modern  autoplate  pro 
cess.  Ills.  1 1600  w.  Jour  Fr  Inst — I'Vb., 
J910.     No.    12016   D. 


The  Autoplate  Machine.  Report  of  the 
Franklin  Institute,  through  its  Committee 
on  Science  and  the  Arts,  on  the  autoplate, 
a  mechanism  for  producing  stereotype 
plates.  Ills.  2000  w.  Jour  Fr  Inst — 
Feb.,  1910.  No.  12017  D. 
Nitrates. 

The  Manufacture  of  Nitrates  by  the 
Process  of  the  Salpetersaure-Industrie 
Gesellschaft  (La  Fabrication  des  Nitrates 
par  le  Procede  de  la  Salpetersaure-Indus- 
trie Gesellschaft).  H.  Marchand.  De- 
scribes the  Pauling  system  for  the  fixa- 
tion of  atmospheric  nitrogen.  Ills.  2200 
w.  L'Elecn — Jan.  8,  1909.  No.  11 722  D. 
Turpentine. 

The  Electrical  Distillation  of  Turpen- 
tine. O.  Higman,  Jr.  Describes  a  process 
which  makes  economic  use  of  waste 
matter  at  saw-mills.  The  invention  of  F. 
T.  Snyder.  Ills.  1000  w.  Elec  Wld — Feb. 
17,   1910.     No.   11642. 

ELECTRO-PHYSICS. 

Current  Rectifiers. 

Crystal  Rcctitiers  for  Electric  Currents 
and  Electric  Oscillations  (Iron  Pyrites). 
G.  W.  Pierce.  Abstract  of  an  article  in 
the  Phys.  Rev.  Gives  a  curve  showing, 
the  rectifying  action  of  iron  pyrites,  and 
compares  the  results  with  those  obtained 
with  molybdenite.  1200  w.  Elect'n,  Lond 
—  l*\^b.   Ti,   1910.     No.  11836  A. 

Electrons. 

The  Experimental  Basis  of  the  Electron 
Theory  (Le  Basi  Sperinientali  della  Teoria 
degli  Elettroni).  U.  Bordoni.  An  ex- 
haustive presentation  of  the  electron  the- 
ory and  its  development.  Ills.  Serial,  ist 
part.  5300  w.  Ann  d  Soc  d  Ing  e  d  Arch 
Ital— Jan.    t,    1910.      No.    11740  F. 

Magnetic  Properties. 

file  Magnetic  and  Electrical  Properties 
of  the  Iron-Copper  Alloys.  Charles  F. 
iUirgess  and  James  Aston.  Supplementary 
to  an  earlier  paper.  Reports  tests  made 
of  the  iron-copper  alloys  for  magnetiza- 
tion and  electrical  conductivity.  1200  w. 
Met    &    Chem    Engng — Feb.,    1910.      No. 

1 1429  C. 

Magnetism. 

.Meclnnical  iMirces  on  a  Conductor  in  a 
Magnetic  I'ield  (Die  mechanischen  Kriifte 
auf  leitende  Kotper  in  elektrischen  bVld). 
I'Vit/  ImikIo.  Mathematical  c'iscussion. 
Ills.  4000  w.  I'^dektrotcch  u  Maschinen- 
bau — Jan.   9,    1910.      No.    11920   D. 

Oscillations. 

Vibrators  and  Receivers  for  Short  Elec- 
tric Waves.  1 1.W.  Webb  and  L.  E.  Wood- 
man. Abstract  from  Phys.  Ri'i'.  De- 
scribes investigations  t<i  find  relations  be- 
tween the  dimensions  and  properties  of 
vibrators  and  receivers  used  in  measure- 
ments with  short  electric  waves.  2500  w. 
b'lect'n,  Lond— Feb.  4.  1910.  No.  11602  A. 
On  the  Measurement  of  Wave  Length 
for    High    Frequency    Electrical    0§cilla^- 
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tions.  All)rrl  C;iini)l)rll.  Abstract  of  a 
|)apcr  read  before  the  Pliys.  Soc.  Re- 
port of  experimental  investigations  of 
wave  meters,  looo  \v.  l-'.lcct'n,  Lond^ 
Jan.  21,   1910.     No.   1 1377  A. 

GENERATING  STATIONS. 
Accumulators. 

'IIic  Tale  r)ifniKii()nal  Accnniulator 
Plate.  Illustrated  (Iescrii)ti()n  of  this  unit 
and  explanation  of  its  operation.  4000  w. 
Can  Engr — Jan.  28,  1910.     No.   1 13.^9- 

The  Application  of  Accumulators  in 
Direct-  and  Alternating-Current  Plants 
(Anwendung  von  Akkumulatoren  in 
Gleichstrom-  nnd  Drehstromzentralcn). 
Richard  W'erkncr.  A  discussion  of  their 
utility. in  taking  care  of  the  peak  load.  Ills. 
Seriak  ist  part.  3700  w.  l*:iektrotech  u 
Maschincnbau— Jan.  30,  1910.  No.  11925D. 
Boosters. 

Boosters  and  Their  Use  in  Street  Rail- 
way Operation.  L.  S.  O'l^ell.  Considers 
types  of  boosters  and  systems  of  con- 
trol. Ills.  3500  w.  Ap  Sci — Jan.,  1910. 
No.  1 1827  C. 
Central  Stations. 

The  Problem  of  the  Peak  in  Generating 
Stations  and  the  Use  of  Thermic  Accumu- 
lators (Le  Problemc  dc  la  Point'e  dans 
les  Usines  generatrices  et  I'Emploi  des 
Accumulateurs  thermiques).  J.  Izarf.  A 
discussion  of  the  practical  value  of  the 
Halpin  thermic  accumulator  in  central-sta- 
tion practice.  Ills.  Serial,  ist  part.  3000 
w.    L'EIecn — Jan.  8,  1910.    No.  11 723  D. 

'Generating  Station  of  the  Sayre  Elec- 
tric Company.  Illustrates  and  describes 
an  application  of  the  exhaust  steam  tur- 
bine in  a  small  plant  supplying  a  mixed 
railway  and  lighting  service.  2500  w. 
Elec  WId — Feb.  3,  19 10.    No.  11463. 

Castelnuovo  -  Valdarno  Transmission 
Plant.  Illustrated  description  of  an 
Italian  generating  station  located  at'  lignite 
mines  and  transmitting  energy  to  five 
cities.  2000  w.  Elec  Wld — Feb.  10,  1910. 
No.  11511. 

The  New  Berlin-Rummelsburg  Power 
Plant.  Frank  Koester.  Illustrated  de- 
scription of  an  interesting  new  installa- 
tion in  Europe.  1800  w.  Elec  Rev,  N  Y — 
Feb.  12,  19 10.  No.  1 1573. 
Economics. 

Industrial  Engineering  by  the  Central 
Station.  Discusses  the  developing  of  cen- 
tral station  power  business.  8000  w.  Elec 
Jour — Feb.,  19TO.     No.  12000. 

The  Supply  of  Electrical  Power  for 
Industrial  Establishments  from  Central 
Stations.  R.  S.  Hale.  Discusses  the  ques- 
tion of  a  very  large  station,  supplying 
comparatively  small  plants.  3500  w.  Pro 
Am  Inst  of  Elec  Engrs — Feb.,  1910.  No. 
1 1972  F. 

Ice  Making  and  Refrigeration  by  Cen- 
tral Stations.  Newton  Harrison.  Dis- 
cusses the  use  of  power  for  this   service 
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during  the  jjcriod  of  light  load.     2500  w. 
Cent-Sta — Feb.,  1910.     No.  11569. 

Jujuitable  Charges  for  Tramway  Supply. 
II.  E.  Yerbury.  Discusses  "fixed  charges" 
and  "running  costs"  and  presents  a  scheme 
for  the  equitable  api)ortionment  of  charges 
for  energy  sui)])lied  to  a  tramway  depart- 
ment. 3fX)o  w.  Elect'n,  Eond — Jan.  28, 
igio.  No.  1 1528. 
Hydro-Electric. 

Discussion  on  "Comments  on  tlie  De- 
velopment and  Operation  of  Hydroelectric 
Plants."  New  York,  December  16,  1909. 
Discussion  of  the  paper  of  Henry  L.  Do- 
herty.  37500  w.  Pro  Am  Inst  of  Elec 
Engrs — Feb.,  1910.     No.   11968  F. 

Water  Requirements  of  Railway  Hydro- 
Electric  Plants  (Die  ]')ctriebswassermengc 
fiir  hydraulische  Bahnkraftwerke).  Artur 
Ilruschka.  Considers  the  effect  of  the 
type  of  turbine  and  the  load-factor  on  the 
amount  of  water  required.  Ills,  1500  w. 
Zeitschr  f  d  Gesamte  Turbinenwesen — 
Jan.  10,  1910.    No.  1 1782  D. 

Some  Engineering  Features  of  the  Ha- 
kone,  Japan,  Hydroelectric  Plant.  S.  Mo- 
tomura.  Descriptive  account.  1500  w. 
Elec  Wld — Feb.  10,  1910.     No.  11512. 

Engelberg-Lucerne  Transmission  Sys- 
tem. Francis  M.  Weldon.  Illustrated  de- 
scription of  a  Swiss  hydroelectric  gener- 
ating station  operating  under  a  high  head 
and  having  an  unusual  pole  line.  2000  w. 
Elec  Wld— Feb.   17,   1910.     No.   11641. 

Water-Power  Plants  in  Sweden  and 
Norway  (Wasserkraftanlagen  in  Schwe- 
den  und  Norwegen).  Illustrated  descrip- 
tion of  a  number  of  the  important  hydro- 
electric plants.  Serial.  1st  part.  2000  w. 
Zeitschr  f  d  Gesamte  Turbinenwesen — 
Jan.  20,  1910.     No.  1 1 784  D. 

Hydro-Electric  Plants  of  the  South- 
West  of  France  (Les  Installations  hydro- 
electriques  du  Sud-Ouest  de  la  France). 
P.  Postel-Vinay.  Exhaustive  description 
of  the  power  development  and  distribu- 
tion systems.  Ills,  iiooo  w.  Mem  Soc 
Ing  Civ  de  France — Nov.,  1909.  No. 
I I 703  G. 

The  Plants  on  the  Toce  and  Devers  of 
the  Societa  per  Imprese  elettriche  Conti 
(Gli  Impianti  del  Toce  e  del  Devers  della 
Societa  per  Imprese  elettriche  Conti).  Il- 
lustrated description.  Serial.  ist  part. 
3000    w.       Industria — Jan.    2,    1910.      No. 

1 1 743  D. 

The  Andelsbuch  Hydro-Electric  Plant 
(Das  Elektrizitatswerk  Andelsbuch  im 
Bregenzer  Wald).  G.  Narutowicz.  De- 
tailed description  of  an  important  German 
water-power  plant.  Ills.  Serial,  ist  part. 
2200  w.  Schweiz  Bau — Jan.  i,  1910.  No. 
1 1776  B. 

The  Miirzzuschlag  Electrical  Plant  (Das 
marktische  Elektrizitatswerk  Miirzzu- 
schlag). Karl  Thien.  Describes  an  im- 
portant light  and  power  plant  with  steam 
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auxiliary.     Ills.     3200  w.     Elektrotech  u 
Maschinenbau — Jan.  2,  1910.    No.  11919D. 

See  also  Austria,  under  STREET  AND 
ELECTRIC  RAILWAYS. 
Isolated  Plants. 

Electricity  on  an  Illinois  Farm.  Illus- 
trated description  of  a  gas  producer  power 
plant  with  storage-battery  auxiliary.  1800 
w.    Elec  Wld — Feb.  3,  1910.     No.  11465. 

A  Benzol  Motor  Lighting  Plant  (Eine 
Beleuchtungsanlage  durch  Benzoldyna- 
mos).  Max  Arbeiter.  Brief  description  of 
a  hotel  plant  in  the  Alps.  Ills.  1500  w. 
Elektrotech  u  Maschinenbau — Jan.  23, 
19  ID.  No.  1 1924  D. 
Rates. 

Rates  for  Hydroelectric  Service.  Alton 
D.  Adams.  Discussion  of  the  conditions 
determining  the  rates  offered  by  ten  trans- 
mission companies.  1800  w.  Elec  Wld — 
Feb.  10,  1910.  No.  11514. 
Signal  Systems. 

Power  Plant  Signaling  System.  War- 
ren O.  Rogers.  Illustrated  description  of 
a  signaling  system  between  switchboard 
operator  and  engineer,  consisting  of  whis- 
tle, illuminated  signal  board  and  order 
panel.  1500  w.  Power — Feb.  i,  1910.  No. 
1 1340. 
Switchboards. 

Distant  Control  Switchgear.  Stephen  Q. 
Hayes.  An  illustrated  article  considering 
recent  improvements  in  switchboards,  ap- 
paratus, and  layout's;  their  reliability, 
economy  in  space  and  time,  etc.  5000  w. 
Elec  Age — Jan.,  1910.  Serial,  ist  part. 
No.  T1307. 
Valuation. 

Electrical  Undertakings  and  the  Law 
of  Rating.  The  first  part  discusses  the 
rating  of  electric  lighting  and  power  com- 
panies. 2500  w.  Elec  Rev,  Lond — Jan.  21, 
1910.    Serial,    ist  part.    No.  11367  A. 

LIGHTING. 
Arc  Lamps. 

Modern  Arc  Lamps  and  Their  Applica- 
tion. A.  Angold.  Abstract  of  paper  be- 
fore the  Assn.  of  Engrs-in-Charge.  Con- 
siders the  peculiarities  of  the  arc  stream 
and  methods  of  attaining  a  steady  arc, 
and  describes  types  of  arc  lamps  and 
matters  related.  3000  w.  Elect'n,  Lond — 
Feb.   II,   1910.     No.   1 1837  A. 

A  New  Arc  Lamp.     P.  A.  Mossay.     An 

account  of  a  new  arc  lamp  characterized 

by    extreme    simplicity.       Ills.       2500    w. 

Elect'n,  Lond — Feb.  11,  1910.  No.  11834  A. 

Incandescent  Lamps. 

Tests  of  Tinigstcii  Lamps.  T.  H.  Am- 
rine  and  A.  Gucll.  Describes  a  study  of 
three  types  of  tungsten  lamps,  differing  in 
methods  of  manufacture  and  in  scheme  of 
mounting  the  filaments,  with  report  of 
tests.  Ills.  4000  w.  llniv  of  III,  Rnl.  No. 
33 — March  29,  1909.     No.  ii8to  N. 

New  Incandescent  Lamp  Ratings.  G.  S. 
Merrill.     Gives  figures  showing  how  the 


cost   varies    with   the   type   of   lamp,   and 
the  small  cost  of  renewals.    1600  w.  Cent. 
Sta — Feb.,  19 10.     No.  11 568. 
Photometry. 

The  Flicker  Photometer.  J.  S.  Dow.  A 
comparison  of  its  performance  with  that 
of  an  "equality  of  brightness"  type  in 
color  photometry.  4500  w.  Elec  Wld — 
Feb.  24,   1910.     No.   11961. 

The  Physiological  Principles  Underly- 
ing the  Flicker  Photometer.  J.  S.  Dow. 
Abstract  of  a  pi.per  read  before  the  Phys. 
Soc.  Describes  experiments  showing  that 
the  "Purkinje"  and  "yellow-spot"  phenom- 
ena are  less  marked  when  using  a  flicker 
photometer.  3500  w,  Elect'n,  Lond — 
Jan.  21,  1910.     No.   11372  A. 

Heterochromatic  Photometry.  David 
Edgar  Rice.  An  investigation  of  the  sub- 
ject based  upon  flicker  photometric  deter- 
minations. Ills.  2000  w.  Elec  Wld — Feb. 
24,  1910.  No.  11962. 
Street. 

Factors  That  Should  Be  Considered  in 
Making  Street  Lighting  Contracts.  Dis- 
cusses factors  for  which  due  allowance 
should  be  made.  1800  w.  Cent  Sta — Feb., 
1910.    No.  11570. 

Queensboro  Bridge  Illumination.  Illus- 
trated account  of  the  method  of  lighting 
the  new  cantilever  across  the  East  River 
at  New  York,  and  Blackwells  Island,  over 
which  it  passes.  2000  w.  Elec  Wld — Feb. 
3,   1910.     No.   11464. 

The  Proper  Height  for  Street  Lights 
(Die  giinstigste  Hohe  von  Strassenlam- 
pen).  J.  Sumec.  Discusses  the  height 
at  which  street  lamps  should  be  placed  to 
secure  most  efificicnt  illumination.  Ills. 
2400  w.  Elektrotech  u  Maschinenbau — 
Jan.  2,   1910.     No.   11917  D. 

MEASUREMENT. 

Dynamo  Testing. 

The  Testing  of  Electrical  Machinery. 
R.  F.  Blackmore  and  V.  W.  Newman. 
Abstract  of  paper  before  the  Manchester 
Sec.  of  the  Inst,  of  Elec.  Engrs.  Con- 
siders the  testing  of  small  and  large  D.  C. 
machines,  A.  C.  machines,  small  and  large 
induction  motors,  and  alternators.  3000  w. 
Elec  Rev,  Lond — Jan.  21,  1910.  No. 
T1368  A. 

Tests  of  Turbine  Alternators.  Howard 
M.  Nichols.  Describes  the  tests  to  which 
alternating-current  generators  are  sub- 
jected before  being  sliipped.  3500  w.  Elec 
Wld— Fob.  3.  iQio.    No.  1146O. 

Galvanometer  Scales. 

The  Calculator-Board  as  a  Calibrator 
of  the  Rymcr-Joncs  Direct-Reading  D.  R. 
Galvanometer  Scale.  E.  Raymond-Bar- 
ker. Note  for  submarine  cable  staffs. 
900  w.  Elec  Rev,  Lond — Jan.  21,  1910.  No. 
IT370  A. 

Resistance. 

The  Measurement  of  the  High-Fre- 
qucncy  Resistance  of  Metallic  Wires.  Dr. 
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J.  A.  Fleming.    Gives  results  of  some  c.irc- 
fiil    nieasurenients   on   the   hiRli-froquency 
resistance  of  wires.    700  w.    l^lect'n,  Lond 
— I'VI).   II,   1010.     No.   11S35  A. 
Rubber  Testing. 

The  'i\'s(inij^  of  Rubher  for  Klectricnl 
\\'(M-k.  Prof.  A.  Schwart?:.  Abstract  of 
paper  read  before  the  Manchester  Sec.  of 
the  Inst,  of  I'.lec.  Imirts.  Describes  a  ma- 
chine designed  for  testing  rubber  by  hys- 
teresis methods  and  discusses  types  of  grip 
for  holding  the  specimen.  Ills.  3500  w. 
Elect'n.  I^nd — Jan.  21,  1910.  Serial,  ist 
part.     No.   11371   A. 

The  Testing  of  Rubber  for  Electrical 
Work.  Editorial  on  the  paper  by  Prof.  A. 
Schwartz,  before  Inst,  of  Elcc.  Engrs., 
giving  an  account  of  a  scries  of  tests  of 
tension  and  the  determination  of  the  hys- 
teresis loop  for  various  specimens  under 
various  conditions.  2000  w.  Engng — 
Feb.  II,  1910.     No.  1 1858  A. 

Chemical  and  Mechanical  Tests  of  Rub- 
ber (Prove  chimiche  e  meccaniche  del 
Caoutchouc  lavorato).  Carlo  Parvopassu. 
A  review  of  methods  of  testing  rubber 
for  electrical  purposes.  Ills.  Serial,  ist 
part.  4000  w.  Ann  d  Soc  d  Ing  e  d  Arch 
Ital — Jan.  i,  1910.  No.  11741  F. 
Wave   Lengths. 

See  Oscillations,  under  Electro-Physics. 

POWER   APPLICATION. 

Heating. 

Induction  Apparatus  for  Converting 
Electrical  Energy  into  Heat,  with  Special 
Application  to  the  Heating  of  Liquids 
(Apparecchio  ad  Induzione  per  Convertire 
industrialmente  in  Calore  I'Energia  elet- 
trica  anche  ad  alto  Potenziale,  con  speciale 
Applicazione  al  Riscaldamento  dei  Li- 
quidi).  Alfredo  Ponzini.  Illustrated  de- 
scription. 1500  w.  Industria — Jan.  30,  1910. 
No.  1 1 744  D. 
Motor  Boats. 

See  same  title,  under  MARINE  AND 
NAVAL  ENGINEERING. 

TRANSMISSION. 

Cables. 

Electric  Cables.  F.  Fernie.  The  present 
number  discusses  paper-insulated  lead- 
sheathed  cables,  the  materials  used,  etc. 
Ills.  2500  w.  Elect'n,  Lond — Jan.  21,  1910. 
Serial,     ist  part.     No.  11374  A. 

Direct  Current. 

Direct  Current  High  Tension  Transmis- 
sion. A  review  of  the  direct  current  high 
tension  situation  showing  its  advantages 
in  certain  cases.  Ills.  2500  w.  Can  Elec 
New^s — Feb.,  1910.     No.  11355  C. 

Lightning   Protection. 

Lightning  Conductors.  Alfred  Hands. 
Reviews  the  history  of  their  use,  discuss- 
ing views  of  Sir  Oliver  Lodge  and  the 
report  of  the  Lightning  Research  Commit- 
tee. 7000  w.  Elec  Engr,  Lond — Feb.  11, 
1910.    Serial,    ist  part.    No.  11830. 

We  supply  copies  of  these 


Line  Design. 

'ihe  Calculation  of  Transmission  Lines. 
J.  E.  Dalemont.  A  review  of  various 
methofls,  with  bibliography.  700  w.  Can 
Elec  News — Feb.,  19 10.  Serial,  ist  part. 
No.    1 1354    C. 

Innuences  due  to  Extremely  High  Ten- 
sions in  the  Calculation  of  Transmission 
Lines  (Influences  dues  aux  trcs  hautcs 
Tensions  dans  le  Calcul  des  Lignes).  A. 
R.  Garnicr.  Mathematical  discussion  of 
some  of  the  phenomena  introduced  by  high 
tensions.  Ills.'  2500  w.  L'Elecn — Jan.  15, 
iQio.  No.  1 1724  D. 
Lines. 

Ontario  Government  Transmission  Sys- 
tem. P.  W.  Sothman.  A  description, 
without  technical  terms,  of  the  different 
phases  of  the  work.  Ills.  2000  w.  Can 
Elec  News — Feb.,  1910.    No.  11356  C. 

See  also  Hydro-Electric,  under  Gkner- 

ATING   St.\TIONS. 

Losses. 

Losses  Off  Transmission  Lines  Due  to 
Brush  Discharge,  With  Special  Reference 
to  the  Case  of  Direct  Current.  E.  A.  Wat- 
son. Discusses  previous  work  upon  the 
subject  of  the  corona,  describing  experi- 
ments upon  the  loss  from  wires  under  di- 
rect-current pressures.  Ills.  6500  w.  Inst 
of  Elcc  Engrs — Feb.  10,  1910.  No.  11832N. 
Polycyclic    Currents. 

Electrical  Transmission  by  Polycyclic 
Currents,  Charles  F.  Smith.  Gives  an 
explanation  of  the  methods  proposed  for 
effecting  an  economy  in  transmission,  by 
the  use  of  polycyclic  currents.  3500  w. 
Mech  Engr — Feb.  4,  1910.  Serial.  1st 
part.  No.  1 1607  A. 
Regulations. 

Legislation  on  the  Distribution  of  Elec- 
trical Energy  (Legislation  sur  les  Distri- 
butions d'Energie  electrique).  A  general 
discussion  of  the  economic  aspects  of  elec- 
tric-power supply  in  Belgium.  6500  w. 
Soc  Beige  d'Elecns — Jan.,  1910.  No. 
II 700  E. 
Substations. 

New  Substations  in  Chicago.  Illus- 
trated account  of  isolated  and  combina- 
tion stations  of  the  Commonwealth  Edi- 
son Co.  2000  w.  Elec  Wld — Feb.  24, 
1910.  No.  1 1897. 
Transformers. 

The  Design  of  Constant-Potential 
Transformers.  W.  T.  Ryan.  The  present 
number  gives  an  illustrated  review  of  the 
development  of  the  transformer.  1500  w. 
Elec  Rev,  N  Y — Feb.  5,  1910.  Serial,  ist 
part.     No.  1 1472. 

Current  Transformers.  P.  C.  Morgan- 
thaler.  Paper  presented  at  the  Fort  Wayne 
Section.  Considers  the  application  of  the 
current  transformer  to,  and  its  effect  upon, 
electrical  measuring  instruments.  2200  w. 
Pro  Am  Inst  of  Elec  Engrs — Feb.,  1910. 
No.   1 1967  F. 

articles.     See  page  158. 
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MISCELLANY. 
Electric  Clocks. 

Electric  Clocks  (Notes  stir  I'Horlogerie 
electrique).  Leopold  Reverchon.  De- 
scribes various  systems  for  the  transmis- 
sion of  time  signals.  Ills.  Serial,  ist 
part.  1 700  w.  L'Elecn — Jan.  29,  1910.  No. 
1 1 725  D. 

Germany. 

The  Development  and  Position  of  the 
Electrical  Industry  of  Germany  (Die 
volkswirtschaftliche  Entwicklung  und 
Lagc  der  deutschen  elektrotechnischen  In- 
dustrie). Dr.  Biirner.  A  general  review. 
5800  \v.  Zeitschr  d  Ver  Deutscher  Ing — 
Jan.  29,   T910.     No.   1 1948  D. 

Government  Specifications. 

(iovernment  Specifications  for  Electrical 


Apparatus.  Charles  F.  Scott'.  Discusses 
their  relation  to  the  standardization  code 
of*  the  American  Institute  of  Electrical 
Engineers  and  to  manufacturers.  5500  w. 
Elec  Jour — Feb.,  1910.     No.  12001. 

Magnet  Steel. 

Permanent  Magnets  and  Magnet  SteeL 
Translated  from  Stahl  und  Eisen.  Gives 
results  of  extended  experiments  on  the 
retcntivity  of  different  steels.  1500  w.  Ir 
Trd  Rev.     Feb.  24,  1910.     No.  11891. 

Rubber  Gauntlets. 

The  Manufacture  and  Testing  of  Rub- 
ber Gauntlets.  J.  Lustgarten.  (Concerning 
the  manufacture  and  testing  of  special 
rubber  gloves  and  gauntlets  for  handling 
live  wires,  etc.  Ills.  2000  w,  Elec  Rev, 
Lond — Jan.  21,  1910.     No.  11369  A. 


INDUSTRIAL  ECONOMY. 


Accounting. 

A  Technical  Criticism  of  Balance 
Sheets  (Tcchnische  Kritik  von  Industrie- 
Bilanzen).  C.  M.  Lewin.  Discusses  in- 
ventories, misleading  balance  sheets,  etc. 
Ills.  4500  w.  Elcktrotech  u  Maschinen- 
bau— Jan.  16,  19 10.  No.  11922  D. 
Apprenticeship. 

Apprenticeship  System  of  the  Grand 
Trunk.  An  explanation  of  the  system 
that  has  been  in  successful  operation  for 
a  number  of  years.  Ills.  2000  w.  Ry 
Mas  Mcch— Feb.,  1910.  No.  11 566. 
Cost    Systems. 

Methods  of  Cost  Analysis  as  Applied 
to  Construction  Work.  DeWitt  V.  Moore. 
Read  before  the  Am.  Soc.  of  Engng.  Con- 
tractors. Discu.^ses  the  subject  of  prop- 
erly recording  costs,  the  methods  as  ap- 
plied to  labor  costs,  and  as  applied  to  ma- 
terial and  expense.  5500  w.  Engng-Con 
—Feb.  23,   1910.     No.   11873. 

Determining  the  Cost  of  Production  in 
Manufacturing  (Die  Ilerstellungskosten- 
Berechnung  in  Fabrikbctriebcn).  C.  Redt- 
mann.  A  discussion  of  the  general  prin- 
ciples of  cost  keeping.  Serial,  ist  part. 
1500  w.  Elcktrotech  Rundschau — Jan.  12, 
1910.     No.  11911   D. 

The  Treatment  of  'lime  in  Wage  and 
Cost-Keeping  Systems  (Die  Behandlung 
dcr  Zeit  in  der  Lohn-  und  Selbstkosten- 
bcrcchnung).  W.  Schnceloch,  Discusses 
various  methods  of  keeping  and  account- 
ing for  time.  Ills.  4<>oc'  w.  'i\ch  u  Wirt 
—Jan.,  iQio.  No.  11031  ^■ 
Education. 

Education  for  ICniciency  in  Railroad 
Service.  J.  Shirley  Eaton.  A  monograph 
on  the  educational  preparation  of  young 
men  for  efficiency  in  railroad  service. 
60000  w.  U.  S.  Bureau  of  Ed— Bul.,1909, 
No.  10.    No.  11809  N. 


Recent  Tendencies  in  Technical  Educa- 
tion in  America  (Les  Tendances  nou- 
velles  de  I'Enseignement  technique  et  pro- 
fessionel  en  Amerique).  H.  Marchand. 
A  review  and  discussion  of  recently  pro- 
posed systems.  4500  w.  Rev  Gen  d  Sci — 
Jan.  30,   19 10.     No.  1 1720  D. 

Employers'  Liability. 

Employers'  Liability  Under  the  Labor 
Insurance  Act  (Ueber  die  Haftpflicht 
nach  dcm  Gewerbe-Unfall-Versicherungs- 
gesetze).  G.  Link.  Discusses  the  German 
law  of  employers'  liability.  Serial,  ist 
part.  1500  w.  Elcktrotech  Rundschau —  ' 
Jan.  5,  1909.     No.  11910  D.  ] 

Engineering  Libraries. 

Problems  and  Aims  of  Technical  Li-  ' 
braries  (Aufgaben  und  Ziele  technischer  1 
Bibliotheken).  M.  Fiichsel.  Discusses  the  ] 
equipment  and  management  of  a  satis fac-  , 
tory  technical  library.  Ills,  2700  w.  Tech  ! 
u  Wirt— Jan.,  1910.    No.  11930  D.  I 

Exhibitions.  1 

The  Jai)an-British  Exhibition.  Count  | 
Ilirokichi  Mutsu.  Information  concern-  ' 
ing  the  proposed  display  to  be  made  by  j 
Japan  at  the  exhibition  in  London  in  1910.  | 
Discussion.  8500  w.  Jour  Soc  of  .\rts — j 
Jan.  21,   1910.     No.   11358  A.  { 

Indexing  Systems.  ' 

The  Keferencing  of  Engineering  Liter-] 

ature.      A.    L.    Menzin.      Suggestions    for  | 

improving  libraries.     2000  w.     Eng  Rcc — i 

Jan.  29,  1910.     No.  11320.  j 

Labor.  ' 

I  he  Patronal  System  in  Labor  Employ- ; 
nuMit  in  Germany  (Lc  Placement  des  j 
( )uvriers  par  les  Patrons  en  Allcmagne).| 
Maurice  Bellom.  A  description  of  meth-  ; 
ods  of  registering,  placing,  and  employing  ' 
workmen  through  organizations  in  the , 
various  industries.  3500  w.  Genie  Civil — ' 
Jan.   29.   19 10.     No.   II 738  D. 
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Management. 

OrKaiii/atioii  by  rroduclion  I'^ictors.  A. 
Hamilton  Church.  This  sixth  article  of 
the  scries  discusses  the  nature  and  use 
of  control  accounts.  4500  w.  Engineering 
Magazine— March,  1910.     No.  ii979  I'*- 

Factory  Organization.  James  Rider. 
Read  before  the  Rugby  b'ngng.  Soc.  Dis- 
cusses some  of  the  important  considera- 
tions in  factory  organization.  5500  w. 
Elec  Engr,  Lond— Jan.  21,  1910.  No. 
1 1366  A. 

Works  Management  and  Shop  Costs. 
E.  C.  Peck.  A  discussion  of  plant  organ- 
ization to  obtain  the  highest  efficiency  at 
least  cost.  3500  w.  Foundry — Feb.,  19 10. 
No.  1 1337. 

The  Engineering  Trades  on  the  Pacific 
Coast.  George  W.  Dickie.  Reviews  briefly 
the  history  of  engineering  progress,  and 
the  recent  falling  off  in  the  mechanical 
engineering  work,  and  suggests  a  remedy. 
4000  w.  Jour  Assn  of  Engng  Socs — Dec, 
1909.  No.  1 1963  C. 
Natural  Resources. 

See     Timber,     under     CIVIL     ENGI- 
NEERING, Materials  of  Construction. 
Patents. 

Some  Hardships  of  Patent  Infringe- 
ment. L.  P.  Alford.  Deals  with  certain 
legal  steps  in  protecting  the  rights  to  the 
invention.  2500  w.  Am  Mach — Vol.  33. 
No.  6.     No.  1 1508. 

Monopoly  Patents  Should  Not  Be 
Granted.  H.  Ward  Leonard.  Discusses 
where  the  present  system  in  regard  to 
United  States  patents  fails,  giving  a  few 
suggestions.  2000  w.  Am  Mach — Vol. 
33.     No.  7.     No.   1 1638. 

The  Definition  of  an  Invention  (Die 
Definition  des  Erfindungsbegriffes).  Josef 
Lowy.  Discusses  the  concept  of  an  inven- 
tion. 2200  w.  Zeitschr  d  Oest  Ing  u 
Arch  Ver — Jan.  7,  1910.     No.  11792  D. 

A  Project  for  the  Reform  of  the  Pat- 
ent Law  (Projet  de  Reforme  de  la  Loi 
des  Brevets).  Andre  Taillcfer.  A  dis- 
cussion of  unsatisfactory  features  of  the 
French   patent    regulations.      Serial.       ist 


part,    2500  w.    Tech  M(jd — Jan.,  1910.    No. 
1 1719  1). 
Philippine  Islands. 

The  Natural  Resources  of  the  Philip- 
l)inc  Islands.  Monroe  Woollcy.  A  de- 
tailed account  of  the  vast  resources,  with 
illustrations.  55fX)  w.  Cassicr's  Mag — 
h'cb.,  1010.  \().  I  \f//)  I'. 
Stores  Keeping. 

The  Handling  and  Storing  of  Factory 
Stock.  Illustrates  and  describes  methods 
used  by  the  United  Shoe  Machinery  Com- 
panv.  1000  w.  Ir  Age — Feb.  24,  1910.  No. 
11868. 
Time    Keeping. 

See     Cost     Systems,     under     INDUS- 
TRIAL ICCONOMY. 
Wage  Systems. 

Compensation  of  Workmen  and  Effi- 
ciency of  Operation.  H.  L.  Gantt.  This 
second  article  of  a  series  discusses  the 
proper  operation  of  a  piece-work  system. 
5000  w.  Engineering  Magazine — March, 
1910.     No.   11975  B. 

Relative  Cost  of  Municipal  Work  Done 
by  Day-Labor  and  Contract,  in  Boston, 
Mass.  Harrison  P.  Eddy.  Read  before 
the  Am.  Assn.  for  the  Adv.  of  Sci.  Gives 
interesting  results  of  investigations  to  de- 
termine the  comparative  cost  and  efficiency 
of  the  two  systems.  4500  w.  Eng  News — 
Jan.  27,  1910.     No.   1 1286. 

Some  Notes  on  Handling  Men  on  Con- 
struction Work.  Notes  of  experience 
brought  out  in  a  discussion  on  Halbert 
P.  Gillette's  paper  on  "Science  of  Man- 
agement Engineering."  3500  w.  Engng- 
Con — Jan.  26,  1910.  No.  11292. 
Welfare  Work. 

What  More  Than  Wages?  Kenneth 
Falconer.  A  review  of  welfare  institu- 
tions, discussing  conditions  and  the  atti- 
tude of  men  and  employers.  Ills.  3500  w. 
Engineering  Magazine — March,  1910.  No. 
11977   B. 

Welfare  Work  on  the  Canadian  Pacific 
Railway.  Abstract  of  a  pamphlet  describ- 
ing the  work.  2500  w.  Am  Engr  &  R  R 
Jour — Feb.,    19 10.     No.   11488  C. 
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Electric  Power. 

Electrical  Transmission  and  Communi- 
cation on  Shipboard  (Transmissions  et 
Communications  a  Bord  des  Navires). 
Georges  Dary.  Discusses  the  various  uses 
of  electricity  on  shipboard,  particularly  in 
communication,  and  the  general  principles 
of  transmission.  4400  w.  L'Elecn — Jan.  i, 
1909.     No.  11721  D. 

Ferry  Steamers 

The  Train  Ferry  Steamers  "Deutsch- 
land"    and    "Preussen"     (Die    Eisenbahn- 


fahrschiffe  "Deutschland''  und  "Preus- 
sen").  W.  Kaemmcrcr.  Describes  the 
train  ferries  built  by  the  Vulcan  Works. 
Stettin,  for  service  between  Germany  and 
Sweden.  Ills.  1800  w.  Zeitschr  d  Ver 
Deutschcr  Ing — Jan.  i,  T910.  No.  11932  D. 

Japanese  Merchant  Marine. 

Shipbuilding  and  Shipping  in  Japan.  T. 
Good.  Brief  account  of  their  rapid  up- 
building under  subsidy  legislation.  2000 
w.     Ir  Age— March  3,  19 10.     No.  12068. 
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Lifeboats. 

The  Lifeboat  and  Its  Work.  Sir  John 
Cameron  Lamb.  An  account  of  the  work 
of  the  life-saving  service,  describing  the 
development  of  the  lifeboat.  Discussion, 
1 1500  w.  Jour  Soc  of  Arts.  Feb.  18,  1910. 
No.  12046  A. 
Model  Tests. 

A  Consideration  of  Results  of  Tests  on 
Ships'  Models  (Betractung  zu  Resul- 
taten  von  Modell-Schleppversuchen).  Jul. 
Ott.  Gives  results  of  tests  on  a  model  of 
a  freight  and  passenger  steamship.  Ills. 
Serial.  ist  part.  6500  w.  Schiffbau — 
Jan.  12,  1910.  No.  1 1770  D. 
Motor  Boats. 

The  1910  National  Motor  Boat  Show. 
A  description  of  exhibits,  with  illustra- 
tions, and  general  remarks  on  the  indus- 
try. 17000  w.  Naut  Gaz — Feb.  24,  1910. 
No.   1 1866. 

Accumulator  Boats  (Akkumulatoren- 
Boote).  R.  Dcetjen.  Discusses  their  de- 
sign, describes  equipment,  gives  results 
of  operation,  etc.  Ills.  Serial,  ist  part. 
4000  w.  Schiffbau — Jan.  12,  1910.  No. 
11771  D. 
Propellers. 

Two,  Three,  or  Four  Propellers?  A 
discussion  of  the  advantages  and  disad- 
vantages of  the  three  types,  concluding 
that  twin  screws  still  hold  the  field  under 
stated  conditions.  4000  w.  Engr,  Lond — 
Feb.  4,  1910.     No.  1 1620  A. 

A  Synthetic  Treatment  of  Propeller 
Theory  (Teoria  sintetica  dell'  Elica  pro- 
pulsatrice).  G.  Rabbeno.  Mathematical. 
Ills.  8500  w.  Riv  Marit — Jan.,  1910.  No. 
1 1739  E  +  F. 
Shipbuilding. 

See  Dock  Machinery,  under  ELECTRI- 
CAL ENGINEERING,  Power  Applica- 
tions. 

Ship  Deformation. 

The  Elastic  Deformation  of  Ships 
(Elastischc  Fornuinderung  dcs  Schiffs- 
korpcrs).  R.  Siemann.  Discusses  meth- 
ods of  measurement  and  calculation  and 
gives  results  of  investigations  on  vari- 
ous vessels.  Ills.  Serial,  ist  part.  4000 
w.  Schiffbau — Jan.  26,  1910.  No.  11772  D. 

Steamboats. 

The  Pioneer  Inventors  of  the  Steam- 
boat. Reviews  the  events  in  the  devel- 
opment of  the  steamboat,  aside  from 
Fulton's  work,  as  an  argument  that  the 
proposed  "water  gate"  to  be  erected  on 
the  Hudson  River,  at  iioth  St.,  New 
York  City,  should  commemorate  a  his- 
torical group  and  not  Fulton  only.  4500 
w.    Eug  News — Feb.  24,  1910.     No.  ii8<So. 

The  Development  of  Steam  Navigation 
on  the  Great  Lakes.  James  Cooke  Mills. 
Illustrates  and  describes  early  steam- 
boats  used   on    Lakes    Erie   and   Ontario, 


giving    15    illustrations.      4000   w.      Cas- 
sier's  Mag — Feb.,  1910.    No.  11670  B. 
Steamships. 

The  New  Castle  Liner  Balmoral  Castle. 
Illustrated  description  of  the  new  13000- 
ton  Union-Castle  mail  liner,  recently 
launched.  2000  w.  Int  Marine  Engng — 
Feb.,  1910.     No.  11498  C. 

S.  S.  Herman  Frasch.  Illustrated  de- 
scription of  a  single  screw  steamship  of 
the  single-deck  type.  1500  w.  Int  Ma- 
rine Engng — Feb.,   1910.     No.   11 500  C. 

New  Steamers  for  the  Nippon  Yusen 
Kaisha.  Drawings,  photographs  and  de- 
scription of  four  new  twin-screw  steam- 
ers built  in  Japan.  3300  w.  Engng — Feb. 
4,  1910.     Serial,     ist  part.     No.  11615  A. 

The  New  Steamship  of  the  "Zeeland" 
Navigation  Company  (Eenige  gegevens 
betreffende  de  nieuwe  Stoomschepen  der 
Stoomvaart-Maatschappij  "Zeeland,"  Ko- 
ninklijke  Nederlandsche  Postvaart).  Th. 
H.  de  Meester.  Describes  the  new 
"Prinses  Juliana."  Ills.  5000  w.  De 
Ingcnieur — Jan.  15,  1910.  No.  11951  D- 
Steam  Turbines. 

The  Westinghouse  Marine  Steam  Tur- 
bine. Illustrated  description  of  a  new 
design  particularly  adaptable  for  use  in 
connection  with  the  Alelville-Macalpine 
reducing  gear  for  marine  propulsion. 
2000  w.  Ir  Age — Feb.  17,  19 10.  No. 
1 1630. 

American  Marine  Turbines  and  Gear- 
ing. Illustrates  and  describes  the  West- 
inghouse turbine  and  the  Melville  and 
Macalpine  speed-reduction  gear.  4500  w. 
Engr,  Lond — Feb.  18,  1910.    No.  12067  A. , 

The  Main  Turbines  of  H.  M.  S.  Col- 
lingwood.  Illustrates  these  turbines  of  the 
Parsons  type,  and  gives  particulars  of  the 
vessel.  2  plates.  700  w.  Engr,  Lond — 
Feb.  II,  1910.     No.  1 1844  A. 

Turbine  Propulsion — Recent  Develop- 
ments. R.  M.  Neilson.  Discusses  certain 
recent  developments  and  proposals  relat- 
ing to  steam  turbine  propulsion.  7000  w. 
Int  Marine  Engng— Feb.,  1910.  No. 
1 14<)')  ^'• 
Submarines. 

The  First  Submarine  Boats  for  Aus- 
tria-Hungary. Gives  details  of  these  ves- 
sels. 1700  w.  Engr,  Lond — Feb.  11,  19 10. 
No.   1 1845  A. 

Suggested  Methods  of  Escape  Out  of 
a  Sunken  Submarine,  (icorge  Frederick 
Zimnier.  Illustrates  and  describes  appli- 
ances for  the  safety  of  submarine  crews. 
2000  w.  Cassicr's  Mag — Ich.,  1910.  No. 
11669  B. 
U.  S.  Merchant  Marine. 

American  Shipping:  Its  Past,  Present, 
aiul  Future  from  a  British  Point  of  View. 
r.  Good.  Presents  a  British  view  of 
American  marine  development.  2200  w. 
Cassicr's  Mag — Feb.,  19 10.     No.  11673  E. 
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AUTOMOBILES. 

Accessories, 

Parts  and  Accessories  at  tlic  New  York 
Shows.  Illustrates  and  describes  the 
frames,  clutches,  etc.,  axles  and  bearings, 
springs,  driving  chains,  radiators,  carbu- 
reters, magnetos,  etc.  10500  w.  Com  Veh 
— Feb.,   19 10.     No.   1 1434  C. 

Agricultural    Machinery. 

Power  Cultivation  of  the  Soil.  E.  W. 
Hamilton,  Abstract  of  a  paper  read  at 
meeting  of  the  Am.  Soc.  of  Agri.  Engrs. 
A  review  of  methods  used  in  traction  cul- 
tivation, 3300  w,  Eng  News — Feb.  10, 
1910.      No,   1 1523, 

Clutches. 

The  Clutch  Problem.  Albert  L.  Clough. 
Considers  the  requirements  of  a  good 
clutch,  and  examines  the  claims  of  vari- 
ous types.  2000  w.  Automobile — Feb. 
16,  1910.     No.   1 1656. 

Commercial  Vehicles. 

The  Electric  Commercial  Vehicle  at  the 
Close  of  1909.  J.  H.  Vail.  Illustrated  re- 
view of  recent  types  of  vehicles,  with 
general  remarks.  1000  w.  Elec  Rev, 
N  Y — Feb.  12,   1910.     No,  11574, 

Commercial  Vehicles  at  the  New  York 
Shows.  Discusses  the  characteristic  fea- 
tures of  the  machines  exhibited.  Ills, 
7500    w.       Com    Veh — Feb.,    1910.      No. 

T1433  c. 

Compressed-Air  Transmission. 

Hautier  Compressed-Air  Transmission 
for  Heavy  Commercial  Vehicles  (Trans- 
mission a  Air  comprime,  Syst'eme  Hau- 
tier, pour  Vehicules  industriels,  Poids 
lourds),  L,  Pierre-Guedon.  Describes 
the  mechanism  and  discusses  its  efficiency. 
Ills.  2000  w.  Genie  Civil — Jan,  15,  1909. 
No.  1 1 736  D. 
Construction. 

See    Shop    Practice,    under    Machine 
Works  and  Foundries. 
Crank  Cases. 

Some  Points  in  Crank  Case  Design. 
Discusses  briefly  some  of  the  general 
principles  of  crank  case  design.  Ills. 
1500  w.  Horseless  Age — Jan.  26,  1910. 
No.  1 1332. 
De  Dion. 

Small    Cars    of    1910.       The    De    Dion 
four-cylinder  "Ten"  is  described  as  an  ex- 
ample of  the  66  M.  M,  class.     Ills.     1500 
w.  Auto  Jour — Jan.  22,  19 10.  No,  11361  A. 
Design. 

Sporting  Two-Seaters,  Eric  W.  Wal- 
ford.  Considers  points  of  importance  in 
the  design  of  such  cars.  Ills.  2000  w. 
Autocar — Feb.  5,  1910.     No.  ii595  A. 

The  "Auto."  Olympia  Competition.  The 
Ten    Best    Novelties    in    the    Design    and 


Construction  of  Motor  Chassis,  as  Ex- 
hibited  at  Olympia,   November   12  to  20, 

1909.  Bertram  C.  Joy.  First  prize  essay 
awarded  £50.  Ills.  2500  w.  Auto  Jour 
Jan.  22,  1910.     No.  11362  A. 

The  "Auto"  Olympia  Competition.  The 
Ten  Best  Novelties  in  the  Design  and 
Construction  of  Motor  Chassis  as  Exhib- 
ited at  Olympia,  November  12  to  20,  1909, 
Second  prize  essay.  (Awarded  £25.)  Ed- 
ward Butler.  3500  w.  Auto  Jour — Jan, 
29,  1910.  No.  II 525  A, 
Electric   Batteries. 

The  Care  and  Flandling  of  "National" 
Vehicle  Batteries,  A.  H.  Ackermann,  Di- 
rections for  unpacking,  charging,  dis- 
charging, cleaning,  etc,  3500  w.  Cent 
Sta — Feb.,  1910.  No.  11572, 
Electric  Vehicles. 

The  Performance  of  the  Electric  Ve- 
hicle in  the  Recent  Blizzards.  Frank  J. 
Stone.  Reports  their  very  successful  op- 
eration. 2000  w.  Cent  Sta — Feb.,  1910, 
No.  11571, 

See   also    Commercial   Vehicles,   under 
Automobiles. 
Garages. 

Some  Vermont  Garages,  Illustrates 
and  describes  garages  at  Rutland,  Bur- 
lington, White  River  Junction  and  other 
places,     2500  w.     Horseless  Age — Feb.  2, 

1910.  No,   11457. 
Gears. 

Remarks  Relating  to  Gear  and  Pinion 
Failures.  George  Wm.  Sargent.  Read 
before  the  Soc.  of  Auto  Engrs,  Presents 
facts  noticed  by  the  author.  1000  w.  Au- 
tomobile— Feb.  10,  1910,  No.  11551. 
Ignition. 

Magnetos   and  Auxiliary  Ignition   Sys- 
tems.    Illustrates  and  describes  some  of 
the  appliances  now  used.    2200  w.    Auto- 
mobile— Feb.  3,  1910.     No.  1 1468. 
Industry. 

The  French  Automobile  Industry,  A 
review  of  the  conditions  which  caused 
the  severe  crisis  in  the  industry,  with  a 
brief  history  of  several  French  companies, 
2500  w.  Engng — Feb,  11,  1910.  No. 
1 1852  A. 
Motor  Control. 

Foot  Throttle  versus  Hand  Throttle, 
Albert  L.  Clough.  Discusses  the  advan- 
tages and  disadvantages  of  the  foot  throt- 
tle, 1700  w.  Horseless  Age — Feb.  2, 
1910.  No.  1 1456. 
Motor  Power. 

Relation  of  Power  to  Speed.    Considers 
various  sources  of  power  losses.     1500  w. 
Automobile — Feb.  17,  1910.     No.  11654, 
Motor   Rating. 

Motor    Ratings    Discussed,       Considers 
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some  methods  of  determining  the  power 
delivered  by  the  motor.  1800  w.  Auto- 
mobile— Feb.   17,   1910.     No.   1 1652. 

Motors. 

-Concerning  Sleeve-Valve  Petrol  En- 
gines. Illustrates  and  describes  details  of 
a  design  by  Messrs.  C.  E.  Drummond 
and  F.  J.  Bostock.  2000  w.  Auto  Jour — 
Feb.  5,  19 10.     No.  1 1 594  A. 

Preheating  the  Mixture  in  Gasoline 
Motors.  Forrest  R.  Jones.  Discusses  the 
good  and  bad  effects  of  the  practice.  1800 
w.    Automobile— Feb.  10,  1910.    No.  ii550- 

Motor  Testing. 

Dynamometer  Methods  Employed.  Dis- 
cusses methods  of  testing  an  automobile 
motor  for  power  and  efficiency.  1800  w. 
Automobile— Feb.  17,  1910.    No.  11653. 

Motor  Torque. 

Motor  Torque  at  Low  Rotating  Speeds. 
Albert  L.  Clough.  Discusses  the  attain- 
ment of  low  speed  high  torque  qualities. 
2500   w.      Horseless   Age — Jan.   26,    19 10. 

No.  1 1333- 
Napier. 

The    15    h.    p.    Four-Cylinder    Worm- 
Driven    Napier.       Illustrated    description. 
1400    w.       Autocar — Feb.    5,    1910.      No. 
1 1 596  A. 
Panhard. 

The  30  h.  p.  Six-Cylinder  Panhard.  Il- 
lustrated  description.      1000  w.      Autocar 
— ^Jan.  22,  1910.    No.  1 1363  A. 
Springs. 

Laminated  Springs  for  Motor  Cars. 
Laurence  H.  Pomeroy.  Discusses  the 
problem  of  springing  motor  vehicles  and 
the  advantages  of  laminated  springs.  2500 
w.  Autocar— Feb.  12,  1910.  No.  11851  A. 
Tires. 

Tires,    Rims,    and    Chains.       Illustrates 
and  describes  some  of  the  latest  produc- 
tions.   2fX)o  w.    Automobile — Feb.  3,  1910. 
No.  1 1467. 
Traction    Engines. 

Special  Types  of  Traction  Engines. 
William  Fletcher.  Illustrates  and  de- 
scribes steam  traction  engines  for  colonial 
service.  3000  w.  Cassier's  Mag — Feb., 
1910.     No.   1 1672  \\. 

Directions  for  Working  Steam  Road 
Rollers  and  Steam  Traction  Engines.  In- 
structions from  a  booklet  issued  by  an 
English  firm  relating  to  the  preparations, 
management,  care  of  engine,  and  precau- 
tions for  safety.  45(X)  w.  iuigng  Con 
I'Vi).  16,  1910.  No.  ii6(k). 
Vinot. 

Small  Cars  of  1910.  Illustrated  de- 
scription of  the  Vinot  "Twelvc-Sixteen," 
as  a  type  of  the  80  nun.  class.  I2fx)  w. 
Auto  Jour-^  Jan.  l'«).  loio.     No.  \\$2.\  A. 

COMBUSTION   MOTORS. 
Aeronautic  Motors. 

Points  in  the  Design  of  Aeronautic  Mo- 
tors. Eugen  P.  I'latzell.  States  the  im- 
portant   re(iuircments,    and    discusses    de- 

W'e  sut'ph   cohii's   of   the 


tails.     4000  w.     Horseless  Age — Feb,   16, 
1910.     Serial.      1st  part.      No.    11655. 

The    Wolseley    6o-Horse-Power    Motor 
for   Aeroplanes.      Views   and   description 
of  a  motor  of  British  make.  500  w.  Engng 
— Feb.  4,  1910.     No.  11618  A. 
Benzol  Motors. 

See  Isolated  Plants,  under  ELECTRI- 
CAL ENGINEERING,  Generating  Sta- 
tions. 
Fuels. 

Oil  Gas  for  Power  and  Lighting.  Gen- 
eral discussion  of  the  advantages  of  oil 
gas  and  brief  illustrated  description  of 
a  plant  at  Alford  near  Chester,  England. 
1700  w.  Engr,  Lond — Jan.  28,  1910.  No. 
1 1544  A. 
Gas-Engine  Governing. 

The  Governing  of  Large  Two-Cycle 
Gas  Engines  (Regelungen  von  Zweitact- 
Gross-Gasmaschinen).  Ernst  Tucker- 
mann.  An  exhaustive  review  of  methods. 
Serial,  ist  part.  2000  w.  Elektrotech 
Rundschau — Jan.  19,  1910.  No.  11913  D. 
Gas   Engines. 

A  New  Six-Stroke  for  Internal  Com- 
bustion Engine.  M.  L.  King.  Read  be- 
fore the  Am.  Soc.  of  Agri.  Engrs.  De- 
scribes a  new  internal  combustion  engine 
cycle,  discussing  its  applications,  condi- 
tions and  advantages.  2500  w.  Naut  Gaz 
— Feb.  3,  19T0.  No.  1 1486. 
Gas   Power  Plants. 

Test  Run  of  a  Producer  and  Engine 
Plant.  William  O.  Webber.  Illustrated 
description  of  plant  at  the  Soldiers' 
Home,  Chelsea,  Mass.,  with  report  of  test. 
500  w.     Power — Feb.  8,  1910.     No.  11497. 

Increasing  Use  of  Producer  Gas  Plants. 

A.    S.   Atkinson.      Remarks   on   the    fuels 

used,  and  the  increasing  applications.  2200 

w.     Ir  Trd  Rev — Feb.  3,  1910.    No.  II437- 

Gas  Producers. 

A  Bituminous  Power  Gas  Producer.  E. 
F.  Bulmahn.  An  illustrated  article  de- 
scribing the  classes  of  producers  and  their 
operation,  giving  results  and  industrial 
applications.  General  discussion.  4500  w. 
Pro  Engrs'  Soc  of  W  Penn — Jan.,  iqio. 
No.  wqUi  D. 
Gas  Turbines. 

The  Present  Status  of  the  Gas  Turbine 
(Ftndie  iiher  die  gegenwiirtige  Lage  der 
Gasturbine).  Marcel  /Xrmangaud.  Re- 
views progress,  and  discusses  mathemati- 
cally the  problem  of  the  gas  turbine.  Ills. 
Serial.  1st  part.  3000  w.  Zeitschr  f  d 
Gesamtc  Tnrhineiuvesen — Jan.  20,  IQIO. 
No.  117S3  D. 
Indicator    Diagrams. 

A  (Irapliical  Method  of  Translating  the 
Indicator  Diagram  of  a  Combustion  Mo- 
tor Into  the  I'Jitropy  Diagram  (Ein 
graphisches  Verfahren  zur  Uebertragung 
der  Indikatordiagranunc  von  Verbren- 
tumgsmaschinen  in  das  ICntro|)iedia- 
granun).    V.  Malecv.    Mathematical  dem- 

sc  articles.     See  page   15S. 
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onstration.    Ills.    6000  w.    Zcitschr  d  Ocst 
lu^    n    Arch    Vcr— Jan.    14,    1910.       No. 

Lubrication. 

See    Engine   Lubrication,    under    Stkam 

l^NCINKKKING. 

Oil   Engines. 

Oil  JMii^incs  for  Agricultural  Pur- 
poses. Julilorial  on  the  practical  advan- 
tages of  the  oil  engine  and  the  neglect 
in  applying  it  to  agricultural  work.  1600 
\v.     I'-ngng — Jan.  21,  1910.     No.   11392  A. 

Four-Cylinder  Oil-luigine  and  Starting- 
luigine.  Illustrates  and  describes  the  prin- 
cipal features  of  a  crude  oil  engine  of 
new  type,  built  for  the  Great  Indian  Pe- 
ninsular Ry.  Co.,  Ltd.  1000  w.  Engng— 
Jan.  28,  10 ID.  No.  1 1538  A. 
Producer   Gas. 

The  Utilization  of  Gas  for  Lighting, 
Heating  and  Motive  Power  (Procedes 
actuels  d'Eclairage,  de  Chauffage  et  de 
Force  motrice  par  le  Gaz).  J.  F.  Andouin. 
A  general  review  of  the  applications  of 
producer  gas.  Ills.  Serial,  ist  part.  3000 
w.    Rev  Indus— Jan.  8,  1910.  No.  11729  D. 

HEATING   AND    COOLING. 
Air  Purification. 

The  Permanent  Place  of  the  Air  Wash- 
er in  Heating  and  Ventilating  Work. 
From  the  report  of  the  Committee  on  Air 
Washers,  read  at  meeting  of  the  Soc.  of 
Heaf.  &  Vent.  Engrs.  Considers  types 
and  their  care  and  efficiency.  2000  w. 
Heat  &  Vent  Mag— Feb.,  1910.    No.  12011. 

Cooling  Towers. 

Cooling  Towers.  J.  R.  Bibbins's  paper 
is  discussed.  9800  w.  Jour  Am  Soc  of 
Mech  Engrs — teb.,  1910.    No.  11991  F. 

Refrigeration. 

See  Economics,  under  ELECTRICAL 
ENGINEERING,  Generating  Stations. 

Ventilation. 

The  Employment  of  Sheet-Metal  Duct's 
in  Mechanical  Ventilation  (LTmpiego  di 
Canali  in  Lamiera  nelle  Installazioni  di 
Ventilazione  mcccanica),  C.  A.  Gullino. 
A  note  on  their  design.  Ills.  3000  w. 
Monit  Tech— Jan.  10,  1910.    No.  11742  D- 

HYDRAULIC   MACHINERY. 
Centrifugal  Pumps. 

The  Design,  Construction  and  Opera- 
tion of  Centrifugal  Pumps.  Franz  zur 
Nedden.  The  third  part  of  a  critical  dis- 
cussion dealing  with  structural  features 
and  manufacturing  considerations.  Ills. 
2500  w.  Engineering  Magazine — March, 
1910.     No.   11981   B. 

Tests  of  the  Second  Pumping  Plant  of 
the  St.  Gallen  Water  Works  (Versuche 
an  der  Zweiten  Pumpen-Anlage  im  Was- 
serwerk  der  Stadt  St.  Gallen).  P.  Oster- 
tag.  The  plant  consists  of  a  high-lift  cen- 
trifugal pump  belt  driven  by  a  Diesel  mo- 
tor. Ills.  Serial.  1st  part.  1000  w. 
Schweiz  Ban— Jan.  i,  1910.     No.  11 777  B. 


Gas   Pump- 

The  Humphrey  Gas-Pumps.  Editorial 
discussii)n  with  the  object  of  showing 
the  advantage  of  a  short,  as  compared 
with  a  long,  play-pipe.  2500  w.  Engng — 
l-'eb.  II,  igio.  No.  II 857  A. 
Hydrodynamics. 

Some  First  Steps  in  the  .Science  of 
Hydraulics.  I'>nest  W.  .Schoder.  Dis- 
cusses methods  of  measuring  the  pressure 
head  and  velocity  head  of  flowing  water. 
Diagrams.  2000  w.  Cornell  Civ  Engr — 
T'el).,  \()\o.  No.  12005  C. 
Penstocks. 

Steel  Penstocks.  R.  A.  Wright.  Gives 
a  general  outline  of  the  principles  gov- 
erning the  design  of  steel  penstocks,  de- 
scribing designs  taken  from  actual  instal- 
lations. 4CX)o  w.  Eng  News — Feb.  10, 
1910.  No.  11519. 
Pumping  Engines. 

Recent  Records  of  High-Duty  Water- 
Works  Pumping  Engines.  Gives  results 
of  duty  tests  at  Albany,  N.  Y.,  and  Mil- 
waukee, Wis.  Ills.  2500  w.  Eng  News — 
Feb.  3,  1910.    No.  11410. 

Combined  Horizontal  and  Vertical 
Pumping  Engines.  Illustrates  and  de- 
scribes a  recent  installation  for  Notting- 
ham water  supply,  of  two  sets  of  com- 
bined horizontal  and  vertical  Corliss 
triple-expansion  deep-well  and  high-lift 
surface-condensing  pumping  engines. 
Plate.  1500  w.  Engr,  Lond — Feb.  4,  1910. 
No.  II 623  A. 
Pumping  Plants. 

Pumping  Stations  of  the  Minidoka  Irri- 
gation Project.  Illustrates  and  describes 
the  design  and  equipment  of  the  pumping 
stations  and  uses  made  of  the  current 
from  this  hydroelectric  development  in 
Idaho,  already  described.  3000  w.  Eng 
Rec— Feb.  19,  1910.  No.  11678. 
Pumps. 

Artesian  Well  Pump.  F.  C.  Weber.  Il- 
lustrated description  of  new  subterranean 
pump  patented  by  the  writer,  explaining 
its  operation,  and  comparing  with  other 
pumps.  3000  w.  Ice  &  Refrig — Feb.,  1910. 
No.  1 1445  C. 
Pump  Valves. 

Pump  Valves  and  Valve  Areas.     A.  F. 
Nagle's  paper  on  this  subject  is  discussed 
generally.    3500  w.    Jour  Am  Soc  of  Mech 
Engrs — Feb.,  1910.     No.   11992  F. 
Rams. 

Theory  of  the  Hydraulic  Ram  (Theorie 
des  hydraulischen  Widders).  H.  Lorenz. 
Mathematical  discussion.  Ills.  2600  w. 
Zeitschr  d  Ver  Deutscher  Ing — Jan.  15, 
19 10.  No.  1 1939  L). 
Turbine  Governing. 

The  Governing  of  Hydraulic  Turbines 
(Neuerungen  auf  dem  Gebiete  des  Regu- 
latorcnbaues  fiir  Wasserturbincn).  Herr 
Euler.     Describes  recent  types  of  gover- 
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nors.      Ills.      Serial,      ist  part.      1500  w. 
Zeitschr  f  d  Gesamte  Turbinenwesen — Jan. 
10,   1910.     No.    11781   D. 
Turbine   Plants. 

Designs  for  Hydraulic  Power  Plants 
Subject  to  Reduced  Head  During  High 
Water.  Brief  illustrated  description  of 
Clemens  Herschel's  "fall  increaser"  to 
compensate  for  loss  of  head,  and  its  ap- 
plication. 500  w.  Eng  News — Feb.  24, 
1910.  No.  1 1877. 
Turbines. 

The  Type  Characteristic  of  Impulse 
Wheels  and  Its  Use  in  Design.  S.  J. 
Zowski.  A  mathematical  investigation. 
3500  w.  Eng  News— Feb.  10,  loio.  No. 
11518. 

The  Development  of  the  Hydraulic  Re- 
action Turbine  in  America.  H.  Birchard 
Taylor.  An  illustrated  review  of  the  pro- 
gress in  design  and  in  avoiding  erosion. 
4000  w.  Engineering  Magazine — March, 
1910.     No.   1 1978  B. 

Most  Powerful  Turbines  Designed  and 
Built.  H.  Birchard  Taylor.  Illustrated 
description  of  four  i8ooo-h.p.  hydraulic 
turbines  recently  installed  at  Oroville,  Cal., 
representing  the  highest  development  of 
water-wheel  design.  2500  w.  Am  Mach 
—Vol.  Z3-     No.  7.     No.   11635. 

The  Characteristics  of  the  Francis  Tur- 
bine (Ueber  die  Charakteristik  der 
Francis-Turbine).  Herr  Kroner.  Mathe- 
matical discussion.  Ills.  Serial,  ist  part. 
2000  w.  Die  Turbine — Jan.  5,  1910.  No. 
1 1 779  D. 
Water  Hammer. 

Water  Hammer  in  Conduits  (Coups  de 
Belier  dans  les  Conduitcs).  R.  Nceser.  Re- 
sults of  an  experimental  investigation  and 
verification  of  Allievis  theories.  Ills. 
Serial,  ist  part.  2700  w.  Bui  Tech  d  1 
Suisse  Rom — Jan.  10,  19 10.     No.  11 728  D. 

MACHINE    ELEMENTS   AND    DESIGN. 
Ball  Bearings. 

Ball  Bearings  (Ueber  Kugellager).  Au- 
gust Bauschlichcr.  A  review  of  the  de- 
velopment of  the  ball-bearing  industry, 
discussing  materials,  types,  design,  etc. 
Ills.  Serial,  ist  part.  3500  w.  Stahl  u 
Eiscn — Jan.  26,  1910.    No.  11755  D. 

Blows. 

What  Is  the  Force  of  a  Blow?  S.  B. 
Rcdiicld.  Explains  method  of  calculat- 
ing the  force.  1200  w.  Am  Mach— Vol. 
33-     No.  5.     No.  114 19. 

Crane  Hooks. 

The  Design  of  Curved  Machine  Mem- 
bers Under  l'"rcentric  Load.  Prof.  Walter 
Rautenstrauch's  paper  is  discussed,  yooo 
w.  Jour  Am  Soc  of  Mcch  Engrs — Feb., 
19 10.      No.    IK>8<)  F. 

Drafting  Machines. 

The  Simplon  Combination  Drafting- 
Machine.  Illustrated  description.  800  w. 
Engng— Jan.  21,  1910.     No.  11389  A. 


Gears. 

Derivation  of  Bevel  Gear  Formulas. 
Ralph  E.  Flanders.  Gives  derivations  of 
the  formulae  for  calculating  the  dimen- 
sions of  gearing  for  conditions  of  shaft 
angles  and  types  of  gears.  Data  sheet 
supplement.  1000  w.  Mach,  N  Y — Feb., 
19 10.     No.   11350  C. 

The  Melville  and  Macalpine  Reduction 
Gear  for  Marine  Steam  Turbines.  Ralph 
E.  Flanders.  Illustrated  detailed  descrip- 
tion of  the  gear  and  its  tests,  with  per- 
sonal observations.  5000  w.  Mach,  N  Y — 
Feb.,  1910.     No.  11344  C. 

See  also  Steel,  under  Materials  of  Con- 
struction. 
Gyroscope. 

The  Brennan  Gyroscope.    A.  F.  Dickin- 
son.    A  simple  illustrated  explanation  of 
this  device.    1500  w.    Cassier's  Mag — Feb., 
1910.     No.   1 1667  B. 
Piston   Rings. 

The  Elasticity  of  Piston  Rings  (Elas- 
ticite  des  Cercles  de  Piston).  Maurice 
Sainturat.  Mathematical  discussion  of 
their  design.  Ills.  3500  w.  All  Indus — 
Jan.,  19 10.  No.  II 727  D. 
Springs. 

The  Design  of  Spiral  Springs  for  Safe- 
ty Under  Transverse  Stress  (Berechnung 
zylindrischer  Druckfedern  auf  Sicherheit 
gegen  seitliches  Ausknicken).  E.  Hurl- 
brink.  Mathematical  discussion.  Ills. 
Serial,  ist  part.  4500  w.  Zeitschr  d  Ver 
Deutscher  Ing — Jan.  22,  1910.  No.  11943  D. 
Stresses. 

Hoop  or  Ring  Stress.  Gives  a  chart 
for  the  determination  of  centrifugal  ten- 
sion in  rims,  belts,  ropes,  etc.,  explaining 
its  use.  600  w.  Prac  Engr — Jan.  28,  19 10. 
No.  1 1 529  A. 

MACHINE   WORKS   AND   FOUNDRIES. 

Boiler  Making. 

See  Shops,  under  Machine  Works  and 

l"'o UN  DRIES. 

Boring. 

Sec  Machine  Tools,  under  Machine 
Works  and  Foundriks. 

Brass  Founding. 

Diagrams  of  Mixtures  for  the  Brass 
Foundryman.  J.  F.  Buchanan.  Gives  ap- 
plications of  the  graphic  method  to  foun- 
dry practice  and  calculations,  showing  the 
proportions  in  various  alloys.  1500  w. 
l'\)un(lry — Feb.,   1910.     No.  11338. 

Chain   Making. 

Making  Ciiains  by  Hand  and  Machine. 
Methods  used  in  making  chains  for  hoists 
and  for  battleships'  anchors  are  illustrated 
and  described.  20(X)  w.  Am  Mach — Vol. 
XV      No.  8.      No.    11896. 

Cleaning  Baths. 

The  Cleaning  of  Metal  Work.  S.  D. 
Benoliel.  .^ddress  before  the  Nat.  Elec- 
troplaters'  Assn.  Considers  cleaners  gen- 
erally used  and  their  properties  and  lim- 
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italiiMis.     3(x:h^  \v.     I'rass  Wld- -l'\b.,   1910. 
No.   118-'.?. 
ForRing. 

Making  lloavy  Cliain  and  Anchors  for 
Uncle  Sam.  Clicster  L.  Lucas.  Illus- 
trated description  of  tlic  processes  and 
machinery  used  in  the  Charlestown  Navy 
Yartl  where  the  chains  and  anchors  for 
the  I'nited  States  navy  arc  made.  2000  w. 
Maeh.  N  Y— Feb.,  1910.  No.  1 1347  C. 
Foundries. 

A  Permanent  Mold  Gray  Iron  Foundry. 
Illustrated  description  of  the  Tacony  Iron 
Co.'s  sandlcss  foundry,  and  the  use  of 
cast-iron  molds  and  cores  in  the  produc- 
tion of  soil  pipe  fittings.  4500  vv.  Foun- 
dry— Feb.,  1910.     No.  1 1334. 

A  Sandlcss  Iron  Foundry.  Illustrated 
detailed  description  of  the  permanent  mold 
gray  iron  foundry  of  the  Tacony  Iron  Co., 
Philadelphia.  5000  w.  Ir  Trd  Rev — Feb. 
10,  1910.  No.  1 1552. 
Foundry  Buildings. 

Foundry  Buildings  and  Their  Influence 
on  Financial  Returns  (Giessereihallenbau- 
ten  und  ihre  Rentabilitiit  fiir  den  Betrieb). 
R.  Lots.  A  discussion  of  the  design,  lay- 
out, and  construction  of  foundry  build- 
ings. Ills.  Serial.  ist  part.  2400  w. 
Giesserei-Zcit — Jan.  i,  1910.  No.  11769  D. 
Foundry  Design. 

Foundry  Plant  and  Machinery.  Joseph 
Horner.  This  first  article  of  a  series  con- 
siders the  foundry  buildings  and  their  ar- 
rangements. 3000  w.  Engng — Jan.  21, 
1910.  Serial,  ist  part.  No.  11385  A. 
Foundry  Practice. 

The- Production  of  Grate  Bars  (Ueber 
die  Roststabgiesserei  aus  friiherer  und 
neuerer  Zeit  unter  Beriicksichtigung  prak- 
tischer  Erfahrungen  und  Ergebnisse).  H. 
Vetter.  A  review  of  past  and  present 
practice.  Ills.  Serial,  ist  part^.  Giesserei- 
Zeit — Jan.  i,  1910.  No.  11767  D. 
Furnaces. 

Over-Fired  and  Under-Fired  Heat 
Treating  Furnaces.  E.  F.  Lake.  Illus- 
trates and  describes  oil-burning  furnaces 
and  their  equipment  and  management. 
2500  w.  Am  Mach — Vol.  33.  No.  5.  No. 
11421. 
Grinding. 

The  Grinding  Machine  in  Automobile 
Shops.  H.  Darbyshire.  Illustrates  and 
describes  work  on  the  cylinder  grinder, 
machining,  etc.  3500  w.  Am  Mach — Vol. 
33-  No.  5.  No.  1 1420. 
Grinding  Machines. 

The  Operation  of  Emery  Wheels  (Be- 
trieb von  Schmirgelscheiben).  A  report 
on  the  conditions  afifecting  the  safety  of 
emery  wheels.  3000  w.  Zeitschr  f  Werk- 
zeug — Jan.  15.  19 10.  No.  11 787  D. 
Grinding  Wheels. 

The  Manufacture  of  Grinding  Wheels 
(Die  Fabrikation  der  kiinstlichen  Schlcif- 
scheiben).    K.  Voigt.   Discusses  materials. 


their   i)rcparatiuii,   and   their   manufacture 
into  grinding  wheels.    4200  w.    Zeitschr  d 
Vcr   Deutschcr   Ing — Jan.    15,    1910.     No. 
T1940  D. 
Jigs. 

Jigs  in  a  Repair  Shop.  A.  IT.  Lavers. 
Illustrates  a  number  of  simple  jigs  for 
various  operations;  also  some  simple  lathe 
and  boring  mill  chucks.  Descriptions.  2500 
w.  Mach,  N  Y— Feb.,  1910.  No.  11348  C. 
Machine  Tools. 

Machinc-Tools  for  Grinding,  Boring, 
and  Drilling.  Illustrates  and  describes 
luiglish  designs.  1000  w.  Engng — Feb. 
II,   1910.     No.   11855  A. 

The  Narrow  Guide  in  Machine  Tools. 
Fred  Horner.  Illustrates  and  describes  its 
application  to  the  design  of  sliding  bear- 
ings of  various  kinds  to  prevent  cramjj- 
ing.  1000  w.  Am  Mach — Vol.  33.  No. 
8.     No.  1 1895. 

Tool-Holder  Designs.  F.  P.  Crosby. 
Shows  designs  for  turret-lathe  and  auto- 
matic screw  machine  work.  600  w.  Mach, 
N  Y — Feb.,  1910.    No.  11353  C. 

Applications  of  the  Electromagnet  in  the 
Machine  Shop  (Elektromagnetische 
Spannplatten).  Hubert  Hermanns.  De- 
scribes the  application  of  the  electro- 
magnet in  holding  work  during  machin- 
ing. Ills.  Serial.  ist  part.  2200  w. 
Zeitschr  f  Werkzeug — Jan.  22,  1910.  No. 
I 1788  D. 

Machine  Tools  for  Mass  Production 
(Werkzeugmaschinen  fiir  Zwecke  der 
Massenfabrikation).  Rudolf  Langner.  De- 
scribes various  machines  built  by  DeFries 
&  Cie.,  Dusscldorf.  Ills.  3000  w^  Zeit  d 
Oest  Ing  u  Arch  Ver — Jan.  7,  1910.     No. 

I I 793   D; 

Experiments  on  the  Work  of  Machine 
Tools  (Experiences  sur  le  Travail  des 
Machines  Outils).  M,  Codron.  A.  con- 
tinuation of  the  author's  experiments,  the 
first  of  wdiich  were  described  in  the 
Revue  de  Mecanique  in  1906  and  1907. 
This  article  discusses  boring  with  an  or- 
dinary tool  with  rectilinear  edge.  Ills. 
Serial,  ist  part'.  6500  w.  Rev  de  Mecan — 
Jan.,  1910.    No.  11926  E  -f  F. 

Milling  Cutters. 

A  Milling  Machine  Attachment  for  Cut- 
ting Square  Corners  in  Cotter  Holes.  Il- 
lustrated description.  600  w.  Prac  Engr 
— Jan.  21,  1910.     No.  1 1379  A. 

Milling   Machines. 

The  New  Kempsmith  Universal  Divid- 
ing Head.  Illustrated  detailed  description. 
1200  w.    Ir  Age — Feb.  3,  1910.    No.  11416. 

Molding. 

Molding  Patterns  in  Foundry  Floor. 
Jabez  Nail.  Illustrates  and  describes  the 
making  of  castings  too  large  or  too  in- 
tricate for  a  flask.  1500  w.  Am  Mach — 
Vol.  33.     No.  6.     No.   1 1509. 

Molding  Machines. 

European    Molding    Machine    Practice. 
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Illustrated  discussion  of  various  kinds  of 
molding  machines.  2000  w.  Foundry — 
Feb.,  1910.     No.  1 1335. 

Team  Work  Machine  Molding.  Illus- 
trated description  of  special  work  as  ap- 
plied to  molds  for  car  wheel  centers,  in 
the  gray  iron  foundry  of  the  Standard 
Steel  Works,  Burnham,  Pa.  1500  w. 
Foundry,  Feb.,   1910.     No.   11336. 

Recent  Molding  Machines  (Neuere 
Formmaschinen).  Ernst  A.  Schott.  De- 
tailed description  of  the  "Berkshire" 
machine  built  by  Vogel  &  Schemmann, 
Kabel,  Germany.  Ills.  Serial.  2  parts. 
3000  w.  Giesserei-Zeit — Jan.  i  and  15, 
19  ro.  No.  1 1 768  each  D. 
Pattern  Shops. 

The  Modern  Pattern  Shop.  Abstract  of 
an  address  by  George  F.  Reinhard,  before 
the  Chicago  Found.  Foremen.  Illustrates 
and  describes  details  of  arrangement  and 
equipment  of  some  representative  plants. 
3500  w.    IrAge — Feb.  17,  1910.    No.  1 1627. 

The  Pattern  Shop  of  To-Day.  Joseph 
Leon  Gobeille.  Read  before  the  Pittsburgh 
Found.  Assn.  Suggests  changes  that  make 
for  economy.  2200  w.  Ir  Age — Feb.  17, 
1910.  No.  1 1628. 
Screw  Cutting. 

Thread  Rolling.  J.  F.   Springer.     Prin- 
ciples   and   methods    used    are    illustrated 
and   described.      2000  w.      Mach,   N   Y — 
Feb.,  1910.    No.  11351  C. 
Shop  Heating. 

Heating  a  Shop  Through  Its  Floors. 
Illustrated  detailed  description  of  a  novel 
system  in  the  plant  of  the  Morse  Chain 
Co.,  Ithaca,  N.  Y.  3000  w.  Am  Mach, 
Vol.  2>Z^  No.  6.     No.  11506. 

Heating  and  Ventilating  Offices  in 
Shf)ps  and  Ivictorics.  Charles  L.  Hubbard. 
Describes  several  methods  more  or  less 
efficient  acording  to  cost.  Ills.  2500  w. 
Mach,  N  Y — Feb.,  1910.  No.  11345  C. 
Shop  Lighting. 

Illumination  for  Industrial  Plants.  G.  IT. 
Stickiicy.  Treats  of  artilicial  illumination 
for  the  actual  processes  of  manufacture. 
2500  w.  Pro  Am  Inst  of  KKc  Fngrs — 
I''cb.,  1910.  No.  1 1973  F. 
Shop   Practice. 

Shop  Kinks.  From  the  Mt.  Clare  Shops 
of  the  lialitmore  &  Ohio.  F.  V..  Lister. 
Half-totie  illustrations  of  tools  and  de- 
scriptions of  methods  used.  85(^)  w.  Ry 
Age  Ciaz — I'Vb.  4,  1910.     No.  11459. 

Making  the  Marinon  Car.  Illustrates 
a>id  describes  fixtures  used  in  boring  cylin- 
ders, facing  and  rratning  valve  seats,  and 
drilling  and  boring  crank  cases.  iSo<>  vv. 
Am  Mach— Vol.  33,  No.  8.     No.  n8<>4. 

Locating  Bevel  Gears  of  Motor  Car 
Axles.  Hugh  Dolnar.  Deals  with  the 
bevel  pinion  and  bevel-gear  drive  describ- 
ing methods  and  special  appliances  used 
by  a  Cleveland  company.  Ills.  2500  w. 
Am  Mach— Vol.  t,i,,  No.  7,     No.  11637. 


Machining  Engine  Standard,  Cylinder 
and  Guides.  S.  Lawrence.  Prize  paper. 
Describes  in  detail  the  operations.  Ills. 
2200  w.  Mech  Wld — Feb.  11,  1910.  No. 
I 1840  A. 

Machining  Buick  Engine  Cylinders.     E. 

F.  Lake.  Illustrates  and  describes  the  va- 
rious operations.  1000  w.  Am  Mach — 
Vol.  2)2>^  No.  7.     No.  1 1636. 

Machining  Commutators.  W.  Burns. 
Describes  the  operation.  Ills.  2000  w. 
Mech  Wld— Feb.  4,  1910.    No.  11608  A. 

Laying-Out  and  Aligning  Operations  on 
Machine  Tools.  Alfred  Spangenberg. 
Line  engravings  and  suggestions  for  spe- 
cial cases.  2000  w.  Mach,  N  Y — Feb., 
1910.     Serial,     ist  part.    No.  11349  C. 

Automatic  Turret  Machine  Building.  F. 
A.  Stanley.  Illustrates  and  describes 
methods  and  tools  used  in  a  New  Haven 
shop.  3000  w.  Am  Mach — Vol.  33,  No.  5. 
No.   11418. 

Making  Automatic  Turret  Chucks.  F. 
A  Stanley.  Illustrates  and  describes  pro- 
cesses and  special  tools  used  in  construct- 
ing automatic  machine  parts.  2200  w.  Am 
Mach,  Vol.  zz,  No.  6.    No.  11507. 

Shop  Equipment  and  Practice  in  the 
German  Niles  Plant,  Oberschoneweide 
(Betriebseinrichtungen  und  Arbeitsver- 
fahren  bei  der  Deutscher  Niles-Werkzeug- 
maschinen-Fabrik    in    Oberschoneweide). 

G.  Schlesinger.  Ills.  Serial,  istpart.  3200 
w.  Zeitschr  d  Ver  Deutscher  Ing — Jan. 
29,  1910.     No.  1 1945  D. 

Shops. 

A  Modern  Boiler  Shop.  E.  R.  Fish. 
Illustrated  description  of  the  Heine- Safety 
Boiler  Company's  new  shop  at  St.  Louis, 
Mo.,  and  its  construction.  5000  w.  Jour 
Assn  of  Engng  Socs — Dec,  1909.  No. 
1 1958  C. 

The  Broad  Oaks  Ironworks  of  Messrs. 
Markham  &  Co.  Limited,  Chesterfield.    Il- 
lustrated detailed  description.    Plate.    3000 
w.    Col  Guard— Feb.  4,  1910.    No.  11610A. 
Shop  Ventilation. 

Sec     Shop     Heating,     under     M.xchine 
Works  and  I'\)Uni)kii:s. 
Tool   Making. 

A  Tool  Designing  System  That  Works 
Well.  Diagrams  and  description  of  the 
system  of  tlie  Thomas  Motor  Car  Co.  600 
w.    Am  Mach— Vol.  x\^  No.  7.    No.  11640. 

Piecework  in  the  'fool- Room.  H.  Gra- 
ham. Gives  typical  examples  compiled 
from  actual  records,  with  general  remarks. 
Ills.  I5(X)  \v.  Prac  Engr— l'\'b.  11,  1910- 
No.  1 1 838  A. 
Tools. 

1 1  igh  Speed  Steel  Tools.  Considers 
tools  where  the  bit  is  held  to  the  shank 
or  body  otherwise  than  by  clamps.  Ills. 
J500  w.  Ir  .'\ge — I"\'b.  24,  1910.  No. 
ii8()7. 
Tool   Storage. 

Tool      Stores      Arrangement.       C.      L. 


W'c  suhhh   cot'ics   of   these   articles.     Sec  fnige    13S. 
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I^riuvnc.  Siij^j^cstioiis  for  iho  onuMciil 
storage  and  the  supervision  of  tlicir  cir- 
culation in  the  works.  2000  w.  Mech 
Will — i<Vb.  4,  iqio.  Serial,  isf  part.  No. 
ii()0()  A. 
Welding. 

A  Coini)arison  of  Weldinjj^  Mitliods  for 
the  Repair  of  Castiii;.;s.  I  ranslalioii  of  an 
article  by  JC.  Lamberton,  in  Staid  und 
Eiscn.  Discusses  German  and  American 
practice.  Ills.  4000  w.  Met  &  Chcni 
J'^n^nR — Feb.,   1910.     No.   11431   C. 

Auto.uenous  Welding  (Die  autoKcnc 
Schweissuns).  A  criticism  by  C.  Diep:el 
of  11.  Ivinne's  paper,  and  a  reply  by  tlic 
latter.  Ills.  3500  w.  Stahl  u  Kisen — Jan. 
2b,  19 10.  No.  1 1 756  D. 
Woodworking  Machinery. 

A  New  High-Speed  Latlic.  Illustrated 
description  of  a  novel  lathe  cmbodyinj:? 
new  features.  1800  w.  Engr,  Lond — Feb. 
II,  1910.    No.  1 1848  A. 

MATERIALS   OF   CONSTRUCTION. 

Alloys. 

Ninth  Report  to  the  Alloys  Research 
Committee :  On  the  Properties  of  Some 
Allows  of  Copper,  Aluminium  and  Manga- 
nese. (With  an  appendix  on  the  Corro- 
sion of  Alloys  of  Copper  and  Aluminium 
when  Exposed  to  the  Sea).  Dr.  W.  Rosen- 
hain  and  F.  C.  A.  H.  Lantsberry.  Ills. 
3500  w.  Inst  of  Mech  Engrs — Jan.  21, 
1910.     No.  11535  N. 

Determination  of  the  Points  of  Trans- 
formation of  Copper-Aluminium  Alloys 
(Determination  des  Points  de  Transform- 
ation des  Alliages  Cu-Al).  Maurice  Bar- 
ree.  A  study  of  the  variation  of  elec- 
trical resistance  with  temperature.  Ills. 
5200  w.  Rev  de  Metal — Jan.,  1910.  No. 
1 1709  E  4-  F. 
Alloy  Steels. 

Special  Steels.  Leon  Guillet.  Trans- 
lated from  the  French.  A  paper  presented 
at  the  Cong,  of  the  Int.  Assn.  for  Test. 
Mat.  2500  w^  Ir  Trd  Rev — Feb.  3,  19 10. 
No.  11436. 
Aluminium  Bronze. 

Aluminium  Bronze  and  What  Can  Be 
Done  With  It;  Its  Good  and  Bad  Quali- 
ties. Erwin  S.  Sperry.  Discusses  the  dif- 
ficulty in  casting,  and  hot  rolling  and  forg- 
ing. Ills.  1800  w.  Brass  Wld — Jan., 
1910.  No.  11676. 
Brass. 

The  Failure  of  Non-Ferrous  ]\Ietals  and 
Alloys.  T.  Vaughan  Hughes.  Read  be- 
fore the  Inst,  of  Metals.  Reports  an  in- 
vestigation of  failure  in  practice  of  nor- 
ferrous  metals  and  alloys,  with  particular 
reference  to  brass  loco-tubes.  2500  w. 
Engng — Jan.  21,  1910.  No.  11394  A. 
Fatigue. 

An  Inquiry  on  the  "Fatigue  of  Metals" 
(Enquete  sur  la  "Fatigue  des  Metaux"). 
A  symposium  of  replies  by  eminent  metal- 
lurgists to  a  list  of  questions  dealing  with 

We  supply  copies  of  these  articles 


fatigue  in  metals.     Serial,     ist  part'.     2000 
w.     Tech  Mod — Jan.,  1910.     No.  11715  D. 
Metallography. 

.A  Report  on  the  Progress  of  Metallo- 
grai)hy  from  the  Brussels  Congress  to  the 
lieginning  of  1909  (Rapport  sur  les  Pro- 
gress de  la  Melallographic  depuis  le  ,Con- 
grcs  dc  Bruxelles  jusqu'au  Commence- 
ment de  I'Annec  i9fKj).  K.  Ileyn.  Pre- 
sented at  the  Copenhagen  congress  of  the 
Int.  Assn  for  Testing  Mat.  8000  w.  Rev 
de  Metal — Jan.,  1910.  No.  11710  E  +  F. 
Steel. 

Steel  for  Gears.  Abstract  of  a  report 
by  L.  P.  M.  Revillon,  of  Paris,  of  elab- 
orate tests  to  determine  the  ifleal  combina- 
tion of  chemical  and  physical  properties. 
1400  w.     Ir  Age — Feb.  3,  1910.     No.  11417. 

Effect  of  Twisting  on  Iron  and  Steel 
Bars.  Reports  tests  which  show  a  re- 
markable increase  in  tensile  strength  and 
elastic  limit.  Ills.  1000  w.  Ir  Trd  Rev. 
Feb.  3,  1910.    No.  1 1435. 

Investigations  of  the  Hardness  of  Temp- 
ered Steels  and  Particularly  of  the  Hard- 
ness of  Cemented  and  Tempered  Steels 
(Experiences  sur  la  Durete  des  Aciers 
trempes  et  particulicrement  sur  la  Durete 
des  Aciers  cementes  et  trempes).  A.  Por- 
tevin  and  H.  Berjot.  Gives  the  results  of 
an  extended  research.  Ills.  6500  w.  Rev 
de  Metal — Jan.,  1910.     No.  11711  E  +   F. 

A  Study  of  the  Gases  Liberated  by  the 
Action  of  Cupric  Salts  on  Steels  (Etude 
des  Gaz  degages  par  I'Action  des  Sels  cui- 
vriques  sur  les  Aciers).  E.  Goutal.  Re- 
sults of  a  study  of  the  occlusion  of  gases 
in  steel.  Ills.  4000  w.  Rev  dc  Metal — 
Jan.,  19 10.  No.  II 708  E  +  F. 
Tool  Steels. 

Development  and  Use  of  the  New  High- 
Speed  Steels.  Walter  Carter.  Read  before 
the  Birmingham  Assn.  of  Mech.  Engrs. 
Aims  to  show  that  steels  are  now  made 
as  much  in  advance  of  the  ordinary  high- 
speed steels  as  those  were  in  advance  of 
the  steels  they  displaced.  4000  w.  Engr 
Lond — Feb.  11,  1910.  No.  11849  A. 
Wire  Rope. 

The  Elasticity  of  Clean,  Rusted,  and 
Galvanized  Wire  (Die  Elastizitat  blanker, 
verrosteter  und  verzinkt'er  Seildrahte).  Ju- 
lius Divis.  An  exhaustive  discussion  of  the 
strength  of  wire  rope.  Serial.  1st  part. 
4000  \v.  Oest  Zeitschr  f  Berg  u  Hiitten- 
wesen — Jan.  29,  1910.    No.  11760  D. 

See  also  same  title,  under  MINING 
AND  METALLURGY,  Mining. 

MEASUREMENT. 
Calorimetry. 

Calorimctry.     Charles  L.  Hubbard.     Il- 
lustrates and   describes   the  separator  and 
throttling     calorimeters.     2000     w.      Elec 
Rev,  N  Y — Jan.  29,  1910.     No.  11331. 
Dynamometers. 

See  Motor  Testing,  under  Automobiles. 

See  page  15S. 
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Gas  Meters. 

The  Measurement  of  Gas  Velocities  and 
Volumes  (Messung  von  Gasgeschwindig- 
keiten  und  Gasmengen).  A.  Dosch.  De- 
scribes various  types  of  apparatus.  Ills. 
4200  w.  Stahl  u  Eisen — Jafi.  19,  1910.  No. 
11753  D. 

GaiTges. 

The  Normal  Temperature  of  Gauges 
(Die  Normaltemperatur  von  Endmass- 
Normalien  und  Massstiiben).  Carl  Mahr. 
Discusses  the  effect  of  temperature  on  the 
accuracy  of  instruments  of  precision.  Ills. 
2000  w.  Zeitschr  f  Werkzeug — Jan.  15, 
1910.    No.  1 1786  D. 

Hardness. 

A  New  Sclerometer.  A.  L.  Parsons. 
Illustrated  description  of  a  new  instru- 
ment in  which  the  force  necessary  to  make 
a  scratch  is  measured  by  a  spring  and  not 
by  weights.  2000  w.  Am  Jour  of  Sci — 
Feb.,  1910.    No.  11819  D. 

Impact  Testing. 

See  Testing  Machines,  under  Measure- 
ment. 

Laboratories. 

The  New  Laboratories  of  the  University 
of  Toronto,  for  Steam,  Gas  and  Hydraulic 
Work.  Robert  W.  Angus.  Illustrated  de- 
tailed description  of  the  building  and  the 
equipment.  8000  w.  Ap  Sci — Feb.,  1910. 
No.  12012  C. 

Pitot  Tube. 

Various  Types  of  Pitot  Tube  (Ueber 
verschiedene  Formen  Pitotscher  Rohrcn). 
H.  Blasius.  Mathematical  discussion  of 
various  types.  Ills.  4000  w.  Die  Turbine 
— Jan.  20,  1910.     No.  1 1780  D. 

Pressure   Gauges. 

Notes  on  Some  Errors  of  Fluid  Dif- 
ferential Gages.  George  Jacob  Davis,  Jr. 
Explanatory  notes  concerning  such  gages 
and  the  cause  and  effect  of  the  more  com- 
mon errors  to  which  they  arc  liable.  3000 
w.  Eng  News — Feb.  24,  1910.  No.  11876. 
Differential  Gauge  for  Measuring  Small 
Pressures.  Jas.  Alex.  Smith.  Illustrated 
description  of  an  instrument  of  the  two- 
fluid  type.  2500  w.  Aust  Min  Stand — 
Jan.  5,  1910.     No.  1 1599  B. 

Pyrometry. 

Recent  Progress  in  Industrial  Pyrom- 
etry. Charles  R.  Darling.  An  account  of 
now  forms  of  pyrometers,  pointing  out 
ihcir  distinctive  improvements.  Ills.  3800 
w.  Engr,  Lond — Feb.  11,  1910.  No.  11843  A. 
Several  Varieties  of  European  Pyro- 
meters. Charles  E.  Foster.  Discusses 
their  application  and  operation  in  the  heat 
treatment  of  steel.  Ills.  3000  w.  Am 
Mach     Vol.  x^.   ^'"-   7-     ^'<'■    "^'MO. 

Steam  Meters. 

The  "Sarco"  Steam  Recorder.  Illus- 
trated description  of  an  instrument  for 
measuring  and  recordine  tlie  flow  of 
steam.  1500  w.  Eiigng— Jan.  28,  1910. 
No.  1 1539  A 


Testing  Machines. 

The  Charpy  Impact  Testing  Machine. 
Illustrates  and  describes  types,  explain- 
ing the  action.  1000  w.  Engng — Jan.  21, 
1910.     No.   11390  A. 

Venturi  Meters. 

Venturi  Tests  for  Boiler  Feed.  Dis- 
cussion of  C.  M.  Allen's  paper  on  this 
subject.  2000  w.  .Hour  Am  Soc  of  Mech 
Engrs — Feb.,   1910.     No.    11990  F. 

Verniers. 

The  Vernier  Scale — Its  Principle  and 
Method  of  Reading.  Diagrams  and  in- 
formation, with  supplement.  900  w. 
Mach,  N  Y — Feb.,  1910.    No.  11352  C. 

POWER  AND  TRANSMISSION. 
Air  Compressors. 

Compressing  Air  by  Water.  George 
C.  McFarlane.  Illustrates  and  describes 
a  number  of  systems  for  air  compres- 
sion. 2200  w.  Min  &  Sci  Pr — Feb.  19, 
1910.     No.   1 1888. 

Costs  of  Producing  Compressed  Air  in 
a  Canadian  Mining  Camp.  Richard  L. 
Webb.  Aims  to  show  the  real  effiiciency 
of  air  compressors  as  found  under  or- 
dinary working  conditions.  1500  w.  Can 
Min  Jour — Feb.   15,   1910.     No.   11803. 

The  Intake  Pressure  in  Air  Com- 
pressor Cylinders.  Letters  from  E.  A. 
Rix  and  S.  B.  Redfield  discussing  the 
inertia  of  air  entering  the  inlet  pipe  of 
an  air-compressor  cylinder.  2000  w. 
Compressed  Air — Feb.,   1910.     No.   12015. 

Recent  Air  Compressors  (Compres- 
seurs  nouveaux).  A  review  of  recent 
progress,  improvement's  and  inventions 
in  the  air-compressor  field.  Ills.  7000  w. 
Rev  de  Mccan— Jan.,  1910.  No.  11928 
E  +  F. 
Electric  Driving. 

The  Applicability  of  Electrical  Power 
to  Industrial  Establishments.  Dugald  C. 
Jackson.  Describes  the  present  status  of 
electrical  power  in  factories,  pointing  out 
changes  which  have  arisen.  2500  w. 
Pro  Am  Inst  of  Elec  Engrs — Feb.,  1910. 
No.   1 1970  F. 

Central  Stations  versus  Isolated  Plants 
for  Textile  Mills.  Charles  T.  Main. 
Considers  factors  affecting  the  cost  of 
power,  the  requirements  of  textile  mills, 
advantages  and  disadvantages,  cost,  etc. 
4500  w.  Pro  Am  Inst  of  Elec  Engrs — 
I'Vb.,    1910.     No.    1 197 1    F- 

Electric  Drive  in  Foundries,  Works, 
and  Mines.  Ilubart  A.  Carter.  Explains 
the  advantages  of  the  electric  drive  over 
other  means  of  power  transmission.  3500 
w.     Min  and  Sci   Pr— Feb.  5,   1910.     No. 

The  Powering  of  Boiler  Shops.  D.  S. 
Downs.  Discusses  the  most  important 
piiiiits  which  determine  the  boiler  shop 
(•(luipment.  1600  w.  Boiler  Maker — 
I'Vb.,  1910.    Serial.     1st  part.    No.  1 1502. 


IVc  iH/'/'/v   col'ics   of  these  articles.     Sec  page   158. 
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Electrical  Drive  for  Rolling  Mills.  Dr. 
A.  S.  McAllister.  Discusses  the  adapta- 
tion of  electric  motors  to  this  service,  the 
advantages  of  electric  drive,  etc.  2000  w. 
.Met  \-  C'liem  Kngng— Feb.,  1910.  No. 
ii.jjS  C. 
Lubrication. 

Lubrication  and  Lubricants,  Charles 
F.  Mabcry.  Presents  results  of  exten- 
sive tests  made  with  the  Carpenter  ma- 
chine for  testing  lubricants,  referring?  par- 
ticularly to  doflocculated  graphite.  6000  w. 
Jour  Am  Soc  of  Mech  Engrs — Feb., 
19 10.     No.    1 1987   F. 

The  Kniulsification  of  Oils  in  Tur- 
bines, Crank  Chambers,  etc.  Jas.  E. 
Southcombc.  Discusses  the  objections  to 
emulsions  in  lubrication  and  gives  an 
account  of  research  work  with  the  ob- 
ject of  preventing  objectionable  emul- 
sions. 1500  w.  Elec  Rev,  Lond — Feb.  11, 
1910.  No.  1 183 1  A. 
Power  Generation. 

The  Importance  of  Mechanical  Power. 
Charles  Edward  Lucke.  Abstract  of 
first  Hewitt  lecture,  delivered  at  Cooper 
Union  Hall,  N.  Y.  City.  Reviews  the 
progress  made  in  power  generation. 
2500    w.      Power — Feb.    15,     1910.       No. 

11591. 

The  Development  of  Power  Systems. 
Charles  Edward  Lucke.  Abstract  of 
second  Hewitt  lecture  at  Cooper  Union 
hall,  N.  Y.  City.  Discusses  natural  laws 
and  physical  processes  applied  in  power 
systems.  2500  w.  Power — Feb.  22, 
1910.      No.    1 1 864. 

Power  Plants. 

Power  Plant  Wastes.  Pcrcival  Robert 
Moses.  Gives  instances  of  preventable 
wastes  in  power  plant  operation.  4000  w. 
Cassier's  Mag — Feb.,  1910.  No.  11668  B. 

A  Recent  Comparison  of  Turbines  and 
Engines.  Warren  H.  Miller.  Gives 
tables  and  results  of  a  recent  comparison 
between  high-speed  simple  Corliss  en- 
gines, high-speed  tandem  compounds  and 
steam  turbines,  made  in  connection  with 
the  selection  of  engines  or  turbines  for 
an  industrial  plant.  2000  w.  Eng  Rec — 
Feb.    19,   19 10.     No.   1 1683. 

Mixed  Pressure  Turbine  and  Engine 
Plants.  H.  Y.  Haden.  Explains  the  pos- 
sibilities of  this  combination  for  manu- 
facturing plants  of  moderate  size  where 
the  load  is  variable  and  there  is  frequent 
demand  for  exhaust  steam  for  heating 
purposes.  3500  w.  Power — Feb.  i,  1910. 
No.  11341. 

The  Power  Station  of  the  Allis-Chal- 
mers  Works.  Illustrated  description  of 
this  Milwaukee  plant  showing  interesting 
features  in  the  combination  of  the  power, 
water  supply  and  sewage  disposal  sys- 
tems. 4000  w.  Eng  Rec — Feb.  12,  1910. 
No.    1 1 588. 

We  supply  copies  of  these 


STEAM   ENGINEERING. 
Boiler  Design. 

Boiler  Explosions  and  Riveted  Joints. 
James  Cronibie.  Abstract  of  an  address 
delivered  before  the  Hamilton  branch  of 
the  C.  A.  S.  I*"..  Considers  the  best  form 
of  joint  and  the  mathematical  determina- 
tion of  the  working  pressure.  1200  w. 
Boiler  Maker — Feb.,  1910.  No.  11503. 
Boiler  Draft. 

Sec    Flue    Gases,    under    Steam     En- 

CINKERINC. 

Boiler    Explosions. 

Sec   Boiler   Design,   under   Steam    En- 
gineering. 
Boiler   Feeding. 

Sec   Vcnturi    Meters,    under   Measure- 
ment. 
Boiler  Fittings. 

Safety  Devices  for  Steam  Boilers  (Les 
Appareils  dc  Surcte  dcs  Chaudieres  a 
Vapeur).  F.  Sinigaglia.  Describes  and 
discusses  types  of  water  level  indicators. 
Ills.  3200  w.  Rev  de  Mecan — Jan., 
1910.  No.  1 1927  E  +  F. 
Boiler  Furnaces. 

A  Furnace  for  Tanbark  and  Similar 
Fuels  Description  given  by  A.  A.  Cary 
in  discussion  of  a  paper  by  D.  M.  Myers. 
Illustrates  the  Mc^Iurray  furnace.  1500 
w.     Power — Feb.   i,   1910.     No.   11.342. 

Tests  of  Two  Types  of  Tile-Roof  Fur- 
naces Under  a  Water-Tube  Boiler.  J. 
M.  Snodgrass.  An  illustrated  report  of 
tests  made  for  the  purpose  of  comparing 
boiler  performance  when  operating  with 
two  types  of  furnace  roofs.  3000  w.  Univ 
of  111,  Bui.  No.  34 — May  10,  1909.  No. 
11811  N. 

Boiler  Plants  and  their  Management 
(Industrielle  Feuerungsanlagen  und  ihre 
Behandlung).  Heinrich  Hempel.  Dis- 
cusses particularly  boiler  furnaces  and 
firing.  2500  w.  Oest  Zeitschr  f  Berg  u 
Huttenwesen — Jan.  i,  1910.  No.  1 1757  D. 
Boiler    Leakage. 

An  Experience  with  Leaky  Vertical 
Fire-Tube  Boilers.  F.  W.  Dean's  paper 
on  the  difficulties  experienced  with  such 
boilers  is  discussed  generally.  Ills.  4.^00 
w.  Jour  Am  Soc  of  Mech  Engrs — Feb., 
19 10.  No.  1 1993  F. 
Boiler   Management. 

How  to  Burn  Coal  Economically.  W. 
R.  Allen.  Describes  how  the  gases  of  an 
ordinary  furnace  may  be  consumed  and 
burned.  Ills.  1500  w.  Sci  Am — Feb.  5, 
1910.     No.   1 1405. 

The  Tax  Exacted  from  Excess  Air. 
Henry  J.  Westover.  Gives  result's  of 
boiler  tests  showing  the  waste  from  this 
cause  and  the  rcmed3\  1500  w.  Power — 
Feb.  I,  1910.  No.  1 1343- 
Boilers. 

An  Interesting  Chapter  of  Boiler  His- 
tory. Illustrated  description  of  some  ex- 
perimental   hydraulic   bursting   tests   con- 

articles.     See  page  i$8. 
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ducted  in  1872,  'y^  and  '74  by  the  Man- 
chester Steam  Users'  Assn.  2500  w. 
Mech  Engr — Feb.  4,  1910.  No.  11606  A. 
The  Parker  Down-Flow  Water-Tube 
Boiler.  Illustrated  detailed  description 
of  a  type  constructed  in  Philadelphia,  Pa. 
3000  w.  Engng — Feb.  4,  19 10.  No. 
11614  A. 

Features  of  the  Manning  Boiler.  S. 
F.  Jeter,  Illustrated  description  of  the 
general  construction,  operative  features, 
etc.  2500  w.  Power — Feb.  15,  1910.  No. 
1 1590. 

Condenser   Tubes. 

The  Diameter  of  Condenser  Tubes.  R. 
M.  Neilson.  Discusses  the  subject  of 
best  tube  diameters.  2800  w.  Engr, 
Lond — Jan.  21,  1910.     No.  11395  A. 

Condenser  Water. 

See  Sewage  Disposal,  under  CIVIL 
ENGINEERING,    Municipal. 

Engine  Lubrication. 

Cylinder  Lubrication  in  Steam  Engines 
and  Combustion  Motors  (Die  Zylinder- 
schmicrung  der  Dampfmaschincn  und 
Verbrennungsmotoren).  L.  Weiss.  De- 
tails results  of  investigations,  sooo  w. 
Zeitschr  d  Ver  Deutscher  Ing — Jan.  22, 
1910.     No.   11944  D. 

Engines. 

Lcntz  System  of  Short-Built  Tandem 
Compound  Steam  Engines.  Illustrated 
detailed  description.  800  w.  Engng — 
Jan.  21,   1910.     No.   11387  A. 

Paul  H.  Miillcr  Tandem  Compound 
Engine  with  Drop-Valve  Gear  (Tandcm- 
Maschine  mit  Ventilstcucrung  System 
Paul  11.  Miillcr).  Dcscril)cs  an  engine 
built  by  the  Zwickauer  Maschinenfabrik 
A.-G.  Ills.  Serial,  ist  part.  1000  w. 
Elektrotech  Rundschau— Jan.  5,  1910.  No. 
r 1909  D. 

Engine  Tests. 

Test  of  a  Compound  Semi-Stationary 
Superheated  Steam  Engine.  Illustrated 
description  of  a  50  B.  11.  P.  semi-sta- 
tionary compound  superheat  steam  en- 
gine, with  report  of  test  showing  re- 
mirkably  low  fuel  consumption.  3000  w. 
I'.ngr,  Lond— Feb.  4,   1910.     No.   11619  A. 

Flue   Gases. 

The  Specific  Weight  of  i'luc  Gases  and 
Chimney  Draft  (lictrachtungen  iiber  das 
spczifische  Gewicht  der  Rauchgasc  und 
den  Schonisteiiizug).  LcDpold  Nowot- 
ny.  M.ithcinatic.'d  discussion.  Ills.  2000 
w.  Ocst  Wochcnschr  f  d  OcfTent  Bau- 
dienst — Jan.  29,   1910.     No.   1 1904  D. 

Fuels. 

Tan  Bark  as  a  l^oiler  I'uel.  David 
Moffat  Myers.  Addition,  by  the  author, 
to  a  paper  published  in  the  October  Jour- 
nal, with  general  discussion.  Ills.  4500 
w.  Jour  Am  Soc  of  Mech  Engrs — Feb., 
TO  10.      No.    1 1 988    F, 

Injdicators. 


I 


The  Steam  Indicator.     Illustration  and 

We  supfh   cpf^xcs  of  (hcfc  articles.     Sec  page  15S. 


description      of    the     indicator     and     the 
method  of  taking  diagrams.     900  w.     Ry 
&  Loc  Engng — Feb.,  1910.     No.  11451   C. 
Steam  Piping. 

Notes  on  Piping  Systems  for  Steam 
Power  Plants.  A.  G.  Christie.  Direc- 
tions for  the  laying  out  of  pipe  lines. 
2200  w.  Ap  Sci — Feb.,  1910.  No.  12014  C. 
Economical  Velocities  in  Steam  Piping. 
Perr}^  West.  Discusses  factors  that 
must  be  considered  in  computing  the 
steam  velocity  in  piping.  1200  w.  Power 
— Feb.  22,  19 10.     No.   11863. 

Economical  Velocities  in  Steam  Piping. 
Perry  West.  Gives  charts  showing  the 
most  economical  steam  velocities  and  the 
corresponding  size  of  pipe  required. 
2000  w.   Power — Feb.  8,  1910.   No.  1 1496. 

Different  Designs  of  Expansion  Joint. 
Warren  O.  Rogers.  Illustrated  descrip- 
tions of  several  standard  types,  their 
construction  and  applications.  2000  w. 
Power — Feb.   22,    1910.     No.    11865. 

Strains  and  Stresses  in  Expansion  Pipes 
(Formanderung  und  Beanspruchung  fed- 
ernder  Ausgleichrohren).  A.  Bantlin.  A 
theoretical  consideration  of  expansion 
bends  in  steam  pipe  lines.  Ills.  3700  w. 
Zeitschr  d  Ver  Deutscher  Ing — Jan.  i, 
1910.  No.  11936  D. 
Thermic   Accumulators. 

See    Central    Stations,     under     ELEC- 
TRICAL  ENGINEERING,    Generating 
Stations. 
Thermodynamics. 

l*2valuation  of  the  Cooling  Effect  of  Ex- 
pansion without  Sensible  External  Work 
(Evaluation    du    Froid    obtcnu    dans    une 
Detente  effcctuec   sans   Travail  cxterieur    i 
sensible).      C.    Montcil.      Points    out    the    I 
inaccuracy    of    the    Joule-Thomson    for-    j 
nulla,  and  demonstrates  a  method  of  cal-    i 
culation  based  on  the  empirical   formulae   | 
of  Van   der   Waals,   Clausius   or   Sarrau.   j 
3000  w.     Mem  Soc  Ing  Civ  dc  France —   i 
Nov.,  1909.     No.   11702  G.  j 

Turbine  Balancing.  j 

P>alanciiig      of      High-Speed      Turbine   j 
Shafts.     A.   E.   Hunt.     Gives  an  analysis  | 
of  the  bending  action  and  stresses,    looo 
w.    Prac  luigr— Feb.  4,  1910.    No.  I1603  A.  ; 
Turbines.  j 

The  De  Laval   Steam  Turbine.     W.  O. 
Beyer.    Outlines   briefly    the   development 
of    the   modern    steam     turbine     and     de- 
scribes in  detail   the   De  Laval  invention.  1 
Ills.   5700   w.     Sib  Jour  of   Engng— Feb., 
lOio.*  Serial.    1st  part.     No.  12002  C.  ^        |. 
l-'lcmontary  Theory  of  the  Steam  Tur-  1 
bine.     William  1^.   Snow.     Illustrated  c.x-  i' 
planation  of   impulse  and  reaction   forces  f: 
ajid   how    they   arc   combined   in   modern  ii: 
turbines.     15CX)  w.     Power— Feb.  22,  1910.  |ii 
No.    1 1862.  .       ' 

The  Application  of  the  Steam    Turbme  ;; 
to   the    Driving   of   Textile   Mills.    G.   B.  ij 
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Storic.  Read  before  tlic  Manchester 
Assn.  of  Kngrs.  Discusses  important 
questions  relating  to  the  instalHnp  and 
operatin.tr  of  turbine  plants  in  mills 
(h-iven  by  mechanical  as  well  as  elec- 
trical power.  2000  w.  Mech  I'^ngr — Jan. 
28,   1910.     Serial.    1st  part.    No.   11533  A. 

Steam  Turbines  and  Turbo-Dynamos 
(Ucber  Dampftnrbinen  und  Turbodyna- 
mos).  P.  Ehrlich.  A  review  of  the 
progress  and  improvements  of  recent 
years.  Ills.  Serial,  ist  part.  2200  w. 
Elektrotech  u  Maschincnbau — Jan.  2, 
1910.      No.    11918   D. 

See  also  Central  Stations,  under  ELEC- 
TRICAL  ENGINEERING,    Generating 
Station.^. 
Turbine  Tests. 

Tests  on  a  Schulz  Turbine  (Versuche 
mit  einer  Schulz-Turbine).  M.  F,  Gu- 
t'ermuth.  Describes  the  machine  and  the 
tests  and  gives  the  results.  Ills.  4000 
w.  Zeitschr  d  Ver  Deutschcr  Ing — Jan. 
8,   1910.     No.  1 1938  D. 

Test  of  a  1,000  Horse  Power  Steam 
Turbine  of  the  Sachsischen  Maschinen- 
fabrik,  with  Special  Refernce  to  the  In- 
fluence of  the  Shrouding  and  Blade 
Spacing  (Untersuchung  einer  1000  PS — 
Dampfturbine  der  Sachsischen  Maschin- 
enfabrik,  insbesondere  iiber  den  Einfluss 
von  Bandagen  und  Schaufelteilung).  E. 
Josse.  Ills.  4500  w.  Zeitschr  d  Ver 
Deutscher  Ing — ^Jan.  30,  1910.  No.  11 785  D. 
Vacuum. 

Diagram  Indicating  the  Percentage  of 
Vacuum  Corresponding  to  Readings  of 
the  Mercury  Vacuum  Motor  (Tabelle  zum 
sofortigen  Ablesen  des  Vakuums  in  Pro- 
zenten  am  Quecksilbervakuummeter). 
Hans  Neubauer.  Ills.  1700  w.  Oest 
Zeitschr  f  Berg  u  Hiittenwesen — Jan.  15, 
1910.     No.  11758  D. 

TRANSPORTING  AND  CONVEYING. 

Coal  Handling. 

A  New  Type  of  Self-Discharging 
Coaling  Vessel.  F.  C.  Coleman.  Illus- 
trated description  of  a  new  system  of 
belt-conveyor  discharge.  1200  w.  Sci 
Am — Feb.  26,   1910.     No.   11882. 

See  also  Piers,  under  CIVIL  EN- 
GINEERING, Waterways  and  Har- 
bors. 

Conveyors. 

Coal  Conveyor  for  Loading  Ships.  Il- 
lustrated description  of  a  conveyor  de- 
signed by  Wilson  Worsdell.  700  w. 
Engr,  Lond — Jan.  28,  1910.    No.  11545  A. 

Cranes. 

lOO-Ton  Giant  Crane.  Illustrates  and 
describes  a  giant  crane  recently  erected 
at  the  engine  works  of  George  Clark, 
Limited,  Sunderland.  It  consists  of  a 
four-sided  tower  fixed  to  foundations, 
and  having  a  roller  path  on  the  top,  upon 
which   the   horizontal   jib   revolves.     1500 


w.      Engr,    Lond — Feb.      11,     1910.      Nj. 
11S50   A. 

A  New  Graphical  Method  of  Deter- 
mining Stresses  in  Crane  Trusses  (Ein 
ncucs  graphischcs  Verfahrcn  zur  Bestim- 
numg  (Icr  grossten  .Stabkrafte  im  Kran- 
parabeltriigcr).  Hermann  Weidemann. 
Mathematical  discussion  of  a  special 
case.  Ills.  2500  w.  Zeitschr  d  Ver 
Deutschcr  Ing — Jan.29,  1910.  No.  11947D. 
Dock  Machinery. 

The  Electrical  Equipment  of  Smith's 
Docks,  North  Shields.  Illustrated  de- 
scription of  equipment  for  these  dry- 
d  cks  and  ship-repairing  works.  2000  w. 
Elec  Engr,  Lond — Feb.  4,  19 10.  No. 
1 1600  A. 

Elevators. 

Some  Recent  Electric  Mountain  Eleva- 
tors (Einige  neuere  elektrische  Berg- 
Aufziige).  W.  A.  Miiller.  Illustrated 
description  of  a  number  of  novel  lifts. 
Serial,  ist  part.  1200  w.  Glasers  Ann — 
Jan.  15,  1910.     No.  11791  D. 

Freight  Handling. 

See  same  title,  under  RAILWAY  EN- 
GINEERING, Traffic. 

MISCELLANY. 
Aeronautics. 

Aeronautics  in  1909  (Le  Bilan  de  I'Ac- 
ronautique  en  1909).  L.  Marchis.  A  re- 
view of  progress.  Ills.  Serial,  ist  part. 
2000  w.  Tech  Mod — Jan.,  1910.  No. 
11713  D. 

The  Pioneer  of  Aerial  Flight.  Alexander 
Graham  Bell.  Abstract  of  an  address 
delivered  at  the  presentation  of  the  Lang- 
ley  medal  to  the  Wright  brothers.  Re- 
views briefly  the  work  of  Samuel  Pier- ' 
pont  Langley.  1200  w.  Sci  Am  Sup — 
Feb.  26,   1910.     No.  1 1885. 

An  Experimental  Station  for  Airships 
and  Flying-Machines.  Brief  account  of 
the  arrangements  adopted  at  Gottengen, 
by  Prof.  L.  Prandtl.  1200  w.  Engng — 
Feb.  4,  1910.     No.   11617  A. 

A  Novel  American  Monoplane.  Illus- 
trated description  of  the  invention  of  A. 
L.  Pfitzner.  1500  w.  Sci  Am — Feb.  12, 
1910.     No.  1 1548. 

America's  First  Aviation  Meet  at  Los 
Angeles.  Illustrated  detailed  account  of 
the  flights  made  by  the  American  and 
French  aviators.  2000  w.  Sci  Am — Jan. 
29,  1910.     No.  1 1300. 

The  Flow  of  Fluids  over  Plane  Sur- 
faces (Die  Stromung  von  Fliissigkeiten 
uber  Fliichen).  A.  Rateau.  Mathemat- 
ical discussion  of  the  design  of  aeroplane 
propellers.  Ills.  4000  w.  Die  Turbine — 
'  Jan.  5,  1910.  No.  1 1778  D. 
Air  Resistance. 

The  Resistance  of  the  Air  According 
to  Recent  Investigations  (Der  Luftwider- 
stand  auf  Grund  der  neueren  Versuche), 
W.  Schiile.  Reviews  the  results  of  re- 
cent experiments  and  draws  conclusions. 


IVe    SUpbh    COtics    of    these    artirlex.      Src    bnnn    nX 
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Ills.  Serial,  ist  part.  4700  \v.  Zeitschr 
d  Ver  Deutscher  Ing — Jan.  i,  1910.  No. 
T1934  D. 

Clocks. 

The  Metropolitan  Tower  Clock  in  New 
York  City.  Joseph  B.  Baker.  Illustrated 
detailed  description  of  this  immense 
clock,  its  lighting,  chimes,  and  the  elec- 
trical equipment.  2000  w.  Elec  Rev, 
N  Y — Feb.  19,   19 10.     No.  11694. 

Guns. 

Progress  in  Ordnance  Construction 
(Die    Fortschritte    im    Geschiitzbau).     J. 


Castner.  A  critical  review  of  Lieut. 
Dawson's  paper  on  "The  Engineering  of 
Ordnance  "before  the  Junior  Inst,  of 
Engrs.  Ills.  2800  w.  Stahl  u  Eisen — ^Jan. 
19,  1910.  No.  1 1754  D, 
Mechanical  Engineering. 

Lines  of  Development  in  Engineering 
(Entwicklungslinien  der  Technik).  Prof. 
Kammerer.  A  review  of  development  in 
power  production  and  distribution,  rail- 
way traction,  material  handling,  etc.  Ills. 
8500  w.  Tech  u  Wirt — Jan.,  1910.  No. 
1 1929  D. 


MINING  AND  METALLURGY. 


COAL  AND  COKE. 

Accidents. 

Coal  Mining  Accidents  in  the  United 
States  and  Their  Prevention.  J.  A. 
Holmes.  Reprint  of  paper  presented  be- 
fore the  Nat.  Civ.  Fed.  of  N.  Y.  Sug- 
gests remedies  or  means  of  lesssening  ac- 
cidents. 1000  w.  Cassier's  Mag — Feb., 
1 9 10.     No.    1 1675   B. 

Accidents  in  Shafts.  F.  H.  Wynne. 
Summary  of  a  report  of  a  committee  ap- 
pointed by  the  Royal  Committee  on 
Mines  to  inquire  into  the  causes  and 
means  of  preventing  accidents  from  falls 
of  ground,  unacrground  haulage  and  in 
shafts.  7000  w.  Col  Guard — Feb.  4, 
1910.  No.  11612  A. 
Alaska. 

Conservation  and  Alaskan  Coal.  H. 
Foster  Bain.  Maps,  coal  analysis,  and 
information  in  regard  to  these  coal  fields. 
3000  w.  Min  &  Sci  Pr — Jan.  29,  1910. 
No.   1 1446. 

See     also     British      Columbia,      under 
Coal  and  Coke. 
Australia. 

Coal  Measure  of  South-East  Moreton. 
E.  O.  Marks.  A  report  chiefly  of  the 
Trias  Jura  system,  dealing  with  the  va- 
rious formations.  Maps  &  Ills.  12500  w. 
Qnccns  Gov  Min  Jour — Jan.,  1910.  Se- 
rial. 1st  part.  No.  11593  B. 
British  Columbia. 

Coking  Coal  Deposits  of  tlie  Pacific 
Northwest.  IT.  Colo  Estop.  Considers 
the  supplies  nf  Washington  and  TUitish 
Columbia  and  the  deposits  along  tho 
southern  coast  of  Alaska.  Maps.  3000 
w.  IrTrdRcv — Jan.  27,  1910.  No.  11313. 
Coke  Ovens. 

EvcPicc  Coppcc  Waste  TToat  Coke  Oven 
Plant  at  Pinxton.  Tllnst'ratod  description 
of  a  plant  near  Nottingham,  Eng.  2000 
w.  Col  Guard — Feb.  11,  1910.  No. 
11841   A. 

Concrete  Cokc-Oven  Construction.  E. 
A.    Lee.      Illustrated    description    of    the 


method  of  construction,  reinforcement, 
etc.  3300  w.  Mines  &  Min — Feb.,  1910. 
No.   1 1440  C. 

Coking  By-Products. 

See  Blast-Furnacc  Gas,  under  Iron  and 
Steel. 

Drying. 

See  same  title,  under  Ore  Dressing 
AND  Concentration. 

Electric  Power. 

Electricity  in  Mines:  Some  Practical 
Considerations.  Robert  Nelson.  Abstract 
of  paper  and  discussion  before  the  Bir- 
mingham Univ.  Min.  Soc.  Considers  the 
electrical  equipment  for  haulage,  pump- 
ing and  lighting.  6000  w.  Col  Guard — 
Feb.  4,  1910.     No.   11613  A. 

Electrical  Installation  at  Cannock 
Chase  Colliery.  Illustrated  detailed  de- 
scription of  the  electrification  of  this 
colliery  in  South  Staffordshire,  England. 
2500  w.  Ir  &  Coal  Trds  Rev — Feb.  4, 
TO  10.     No.   11625  A. 

Franice. 

See  same  title,  under  Iron  and  Steel. 

Hardness. 

The  Relative  Hardness  of  Coal,  and 
Its  Influence  on  Wages.  Trans,  from 
Gliickaiif.  Aims  to  establish  a  compara- 
tive relation  between  the  hardness  and 
cost  of  coal  mining.  1200  w.  Col  Guard 
— Feb.  4,  1910.     No.   11611  A. 

Illinois. 

The  Longwall  Mines  of  Illinois,  W. 
F.  Peltier.  Gives  plan  and  describes  the 
method  of  operation.  1200  w.  F.ng  & 
Min  Jour — Feb.   12,   1910.     No.   11583. 

India. 

The  Colliery  Manager  in  India.  W. 
11.  Pickering.  Read  before  the  Nat. 
Assn.  of  C(d.  Mgrs.  Considers  their  du- 
ties, tho  mines  they  manage,  and  the 
mining  industry.  4500  w.  Ir  &  Coal  Trds 
Rev— Jan.  21,  1910.     No.  11402  A. 

Mine  Dust. 

Investigations  on  the  Drying  of  Mines 
and  the   Control  of   Mine   Dust    (Untcr- 


Wt  supply  copies  of  these  articles.     Sec  page  158. 
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suclniuRcMi  iihcM-  dio  Austnuk-iuiiiff  dcr 
Gruhcnbaue  uiul  die  iK-kiiinpfunpf  dcs 
Kohlcnstauhcs).  llirr  l''orstniann.  An 
exhaustive  discussion  of  the  daiiRcrs  of 
coal  (hist  and  of  various  niclhods  used  for 
cotnhattini»  thcni.  Ills.  Serial,  isl  ])ait. 
7000  w.  Gliickauf— Jan.  15.  igio.  No. 
H7(>j  1>. 
Mine  Railway. 

A  Kuropcan  l*".lcctric  Colliery  Railway. 
J.  B.  Van  l>russel.  Illustrates  and  de- 
scribes a  line  connecting  a  colliery  with 
a  new  opening,  2V1  miles  distant,  en- 
abling the  scams  to  be  worked  econom- 
ically. 1200  w.  Eng  &  Min  Jour — Feb. 
12,  1910.  No.  IT582. 
Mining. 

i\lining  Coal  with  Explosives.  Consid- 
ers the  effect!  of  explosives  in  coal  min- 
ing as  influenced  by  the  positions  of  the 
holes  in  which  they  are  fired.  Diagrams. 
2500  w.  Mines  &  Min — Feb.,  1910. 
No.  11442  C. 

Machine  Mining,  with  Special  Refer- 
ence to  South  Wales.  Sam  Mavor.  Ab- 
stract of  a  paper  read  before  the  S. 
Wales  Inst,  of  Engrs.  Deals  with  long- 
wall  mining  in  which  system  machin- 
ery can  be  used  to  advantage.  4500  w. 
Ir  &  Coal  Trds  Rev— Jan.  28,  1910.  Se- 
rial. 1st  part.  No.  11546  A. 
Mining  Plants. 

Outside  Arrangements  of  Modern  Coal 
Mine.  Warren  R.  Roberts.  Discusses 
the  conditions  which  govern  tlie  produc- 
tion of  coal  with  reference  to  the  design 
of  the  surface  mining  plant.  Ills.  3000 
w.  Eng  &  Min  Jour — Feb.  19,  19 10. 
No.  1 1692. 

An  Alabama  Coal  Wmt  Power  Plant. 
Warren  O.  Rogers.  Illustrated  descrip- 
tion of  a  boiler  house  located  on  a  hill 
side,  the  fuel  being  delivered  by  gravity. 
1200     w.       Power — Feb.     8,     1910.      No. 

1 1495- 
Occluded  Gases. 

A  Study  of  the  Condition  of  Gas  in 
Coal.  Rollin  T.  Chambcrlin.  Abstract 
from  a  Bulletin  of  the  U.  S.  Geological 
Survey.  4500  w.  Min  Wld — Feb.  5,  1910. 
No.   1 1493. 

Pennsylvania. 

A  Typical  River  Mine  in  Pennsylvania. 
Floyd  W.  Parsons.  Illustrates  and  de- 
scribes a  rather  uncommon  system  of 
handling  the  coal  at  the  Crescer.t  mine, 
near  California.  Penn.  Map.  1200  w. 
Eng  &  Min  Jour — Feb.  5,  19 10.  No. 
T1476. 

Siberia. 

Mining  in  Siberia.  R.  M.  Percy.  Ab- 
stract of  a  paper,  presented  to  the  Nat. 
Assn.  of  Col.  Mgrs.,  describing  conditions 
and  methods  of  coal  mining  in  Siberia, 
and  the  difficulties  met.  Ills.  5000  w.  Ir 
&  Coal  Trds  Rev — Jan.  28.  1910.  No. 
1 1547  A. 


COPPER. 

Arizona. 

(kology  at  Cilnbe,  Arizona.  F.  L.  Ran- 
somc.  Notes  based  on  a  recent  study  oi 
this  copper  district.  2000  w.  Min  &  Sci 
i'r — l'\b.    12,    1910.     No.    11633. 

Low-Grade  Ores. 

I'jigineering  and  I'lconomic  Aspects  of 
Low-Grade  Copper  Deposits,  il.  V.  Tol- 
man.  Shows  the  importance  of  low-grade 
ores  and  calls  attention  to  deposits  in 
the  United  States  of  chalcocite  dissem- 
inations in  schists.  Ills.  t,()()^)  w.  1'ji- 
gineering  Magazine — March,  19 10,  No, 
TT982  B. 

Nevada. 

Montgomery-Shoshone  Mine.  A.  TI. 
Martin.  Describes  this  mine  and  its  de- 
velopment and  ore  treatment.  1500  w. 
Min  t^  Sci  Pr— Feb.  19,  1910.     No.  11890. 

Russia. 

See  same  title,  under  Gold  .\Nr)  Silvkr. 

Smelters. 

International  Smelting  &  Refining  Co.'s 
Plant.  Leroy  A.  Palmer.  Illustrated  de- 
tailed description  of  this  plant  under 
construction  in  Utah.  2500  w.  Min 
Wld— Feb.   19,   19T0.     No.    11801. 

Smelting. 

Matte  Smelting  at  Denver.  IT.  Foster 
Bain.  Discusses  the  -general  condition  of 
the  industry,  especially  the  Argo  smelter, 
the  Modern  smeller,  and  the  Golden 
smelter.  Ills.  2500  w.  Min  &  Sci  Pr— 
Feb.    12,    19 TO.     No.    1 163 1. 

GOLD  AND  SILVER. 
Colorado. 

Recent  Developments  on  Iron  Hills, 
Leadville.  George  O.  Argall.  Discusses 
the  geology,  history,  recent  developments, 
ore  deposits,  etc.  Ills.  4500  w.  Eng  & 
Min   Jour— Jan.   29,    1910.     No.    11327. 

See  also   Ore  Deposits,  under  Miscel- 
lany. 
Cyaniding. 

All  Slime  Treatment  of  Ore  in  Cyan- 
ide Plants.  H.  A.  Megraw.  Shows  that 
no  one  system  is  suitable  for  all  ores. 
Advocates  a  rough  separation  of  slimes 
and  sands,  discussing  economy  and  efii- 
ciencv.  2000  w.  Eng  &  Min  Jour— Feb. 
5,    1910.     No.    1 1474.  ^         ^      . 

A  Rotary  Extractor  for  Precious 
Metals  from  Solutions.  W.  D'Arcy 
Lloyd  and  Ernest  T.  Rand.  Illustrated 
description  of  the  machine  with  report 
of  results.  2^00  w.  Jour  Chem,  Met  & 
Min   Soc  of  S.   Africa— Dec,   1909-     No. 

im9S  E. 

Cyanide-Plant  and  Practice  at  the 
Minas  del  Tajo,  Rosario,  Sinaloa,  Mex- 
ico. George  A.  Tweedy  and  Roger  L. 
Beals.  Illustrated  dietailed  description, 
showing  the  progress  being  made.  11600 
w.  Bui  Am  Inst  of  Min  Engrs— Feb.. 
19 10.     No.    1 1985   F. 


We   subtlv    cotics    of    these    arfirlrx.      Src    banc    7'i5. 
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Dredging. 

Gold  Dredging  at  Parocale.  An  ac- 
count of  work  on  the  southeast  coast  of 
the  Island  of  Luzon,  Philippine  Islands. 
1500  w.  Min  &  Sci  Pr — Feb.  12,  1910. 
No.   1 1634. 

Rock  Crushing  Plant  Reclaiming 
Dredge  Lands.  A.  H.  Martin.  Illus- 
trated account  of  methods  of  removing 
and  utilizing  the  debris,  and  restoring 
the  ground  for  cultivation.  1600  w.  Min 
Wld — Feb.  5,   1910.     No.   11491. 

See  also  Liberia,  under  Gold  and  Sil- 
ver. 
Idaho. 

Equipment  and  Methods  at  the  Hecla 
Mine.  Roy  Hutchins  Allen.  Describes 
the  development  of  this  mine  in  the 
Coeur  d'Alene  district  by  levels  at  300 
ft.  intervals.  The  Ilgner  electric  hoisting 
system  is  used.  3000  w.  Eng  &  Min 
Jour — Feb.  5,  1910.  No.  11473. 
India. 

The  Great  Ooregum  Indian  Gold  Mine. 
T.  Lington.  Gives  information  relating 
to  the  extent  and  value  of  one  of  the 
most  important  gold  mines  in  India.  1200 
w.  Min  Wld — Jan.  29,  1910.  No.  11324. 
Mexico. 

The  Early  Mining  History  of  Pachuca, 
Mexico.  Morrill  B.  Spaulding.  An  illus- 
trated historical  review.  3000  w.  Min 
Wld — Feb.   19,   1910.     No.   11800. 

Mines  of  Ajuchitlan,  Queretaro,  Mex- 
ico. Samuel  J.  Lewis.  Illustrated  de- 
scription of  the  deposits,  and  a  study  of 
the  geology.  3500  w.  Min  &  Sci  Pr — 
Feb.   5,    1910.     No.    1 1553- 

Sonora,  Mexico,  in  1909.  F.  J.  H.  Mer- 
rill. A  review  of  the  mining  industry 
during  the  year  in  the  production  of 
copper,  gold  and  silver.  1500  w.  Min 
Sc  .Sci  Pr — Jan.  22,  1910.  No.  11326. 
Nevada. 

Report  of  Goldficld  Con.  Mines  Co., 
Nevada.  Jos.  IT.  McKcnzie.  Report  of 
construction,  mining,  ore  production, 
fransportation,  treatment  and  costs  for 
the  past  year.  Ills.  3500  w.  Min  Wld — 
Jan.  29,  1910.  No.  1 1322. 
Philippines. 

Sec  Dredging,  under  Gold  and  Silver. 
Refining. 

Golfl  Refining.  An  accoiuit  of  a  simple 
moflification  of  the  Wohlvvill  process 
which  ai)pcars  to  greatly  broaden  its 
scope  and  applicability.  The  use  of  a 
pulsating  current  instead  of  a  constant 
direct  current.  2200  w.  Met  &  Chcm 
TCngng — Feb.,  1910.  No.  1 1430  C. 
Review  of  1909. 

Survey's  Preliminary  Gold  and  Silver 
Review.  Waldcinar  Lindgren  and  H.  I). 
McCaskey.  Brief  reviews  of  the  con- 
ditions of  tliis  industry  in  the  most  im- 
portant states  and  territories.  7000  w. 
Min  Wld — Jan.  29,   19 10.     No.  11323. 


^^'ff  sut'Ply  copies  of  these  articles 


Russia. 

Russians   Gold   and   Copper   Production. 
Official  statistics  are  examined.     2200  w. 
Min  Jour — Jan.  22,  1910.    No.  11380  A. 
Siberia. 

Siberian  Dredging  Statistics  for  1908. 
Jerome  B.  Landfield.  Gives  a  resume  of 
statistics  gathered  by  the  Gold  &  Plat- 
inum Miners'  Assn.  of  Russia,  showing 
conditions.  1000  w.  Min  &  Sci  Pr — Jan. 
22,  1910.  No.  1 1325. 
Slag  Reduction. 

Slag   Reduction.      Brief   description   of 
a   slag   furnace   used   at   Taracol,   Korea. 
Ills.    900  w.    Min  &  Sci  Pr — Feb.  S,  1910. 
No.    11555. 
Tibet. 

Gold  Mines  of  Tibet.  Alexander  Del 
Mar.  Reviews  the  history  of  these  mines 
as  far  as  recorded.  2000  w.  Min  &  Sci 
Pr — Feb.  12,  1910.     No.  11632. 

IRON  AND  STEEL. 

Alabama. 

Mineral  Resources  of  the  Birmingham 
District.  Ernest  F.  Burchard.  An  illus- 
trated description  of  the  geology,  to- 
pography, ore  deposits,  mining  methods, 
etc.  Maps.  5000  w.  Mfrs'  Rec — Feb. 
17,    1910.     No.    1 1626. 

Blast-Fumace  Gas. 

The  Direct  Production  of  Ammonium 
Sulphate  (Ein  Beitrag  zur  Geschichte  der 
direkten  Verfahren  zur  Gewinnung  von 
schwefelsaurem  Ammoniak).  Otto  Oh- 
nesorge.  Reviews  the  Addie,  Mond, 
Brunck,  Otto,  and  other  processes  for 
extracting  ammonium  sulphate  from 
blast-furnace  and  coke-oven  gases.  Ills. 
2500  w.  Stahl  u  Eisen — Jan.  19,  1910. 
No.  1 1752  D. 

Blast  Furnaces. 

lilast  Furnace  No.  V.  of  the  Alexan- 
drosky  Works,  South  Russia.  M.  A. 
PavlofT.  Illustrated  description  of  the 
largest  blast  furnace  in  Russia,  and  of 
interesting  details  of  the  hoisting  equip- 
ment. 800  w.  Engr,  Lond — Jan.  21,  1910. 
Ko.   1 1308  A. 

Blast-Fumace  Slag. 

Barium  in  Blast  Furnace  Slag.  R.  H. 
Sweetser.  Reports  observations  made 
while  having  a  slag  with  BaO  in  it,  sug- 
gesting experimental  investigation.  600 
w.     Ir  Age — Feb.  3,   1910.     No.  IMI.*?- 

The  Manufacture  of  Portland  Cement 
from  Blast  I'urnace  Slag.  Describes  the 
plant  and  methods  used  at  the  Newmains 
works  for  the  production  of  cement.  Ills. 
1500  w.  Engr,  Lond — Jan.  21,  1910.  No. 
T I  T,nC}  A . 

Dry  Air  Blast. 

The  D.iubine  and  Roy  Process  for 
Drying  Blast-lnirnacc  Air  by  Means  of 
Caicitnn  Chloride  (L'Fmploi  du  Chlorure 
de  Calcium  pour  la  Dessiccation  du  Vent 
des  Hants  Fourneaux,  procede  Daubine 
ct    Roy).       Detailed    description    of    the 

See  page  158. 
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process.     Ills.     Serial.     1st  part.     2400  w. 
Genie  Civil— Jan.  15,  1910.     No.  II737  D- 
Electrometallurgy. 

The  I'^lectrical  Reduction  of  Iron  Ore. 
Joseph  W.  Richards.  Describes  the  work 
of  several  investigators  in  the  develo])- 
mcnt  and  operation  of  this  method  of 
manufacturing  pig  iron  on  a  practical 
conunercial  scale.  2500  w.  Jour  Fr  Inst 
— Feb..   1910.     No.   12018  D. 

A  New  Electric  Process  for  Produc- 
ing and  Relining  Steel  with  Composite 
Arc  Electrodes.  Frank  C.  Perkins.  Draw- 
ings of  electrodes  used,  and  description 
of  the  process.  2200  w.  Can  Min  Jour — 
Feb.    I,    1910.     No.    11471. 

The  Phenomenon  of  Decantation  in 
the  Electric  Furnace  (Phenomene  de  De- 
cantation au  Four  electrique).  Ch. 
Clause!  de  Coussergues.  A  discussion  of 
the  phenomena  of  oxidation  and  purifi- 
cation in  the  electric  steel  furnace.  2300 
w.  Rev  de  Metal — Jan.,  1910.  No. 
1 1707  E  +  F. 
Ferro-Alloys. 

Ferro-Silicon.  Information  from  a  re- 
port of  an  investigation  of  the  nature, 
uses,  and  manufacture  of  ferro-silicon, 
on  account  of  the  deaths  and  illnesses 
arising  among  the  crews  and  passengers 
on  boats  carrying  the  material.  2500  w. 
Engr,  Lond — Feb.  11,  1910.  No.  1 1842  A. 
France. 

Iron  and  Coal  in  French  Lorraine 
(Eisenerz  und  Kohle  in  Franzosisch- 
Lothringen).  Herr  Krecke.  Brief  de- 
scription of  the  deposits.  Ills.  3500  w. 
Gliickauf — Jan.  8,  1910.  No.  11761  D. 
New  Jersey. 

Contributions  to  the  Mineralogy  of 
Franklin  Furnace,  N.  J.  Charles  Palache. 
Gives  results  obtained  in  a  study,  con- 
tinued through  several  years,  of  the  min- 
erals of  this  locality.  2500  w.  Am  Jour 
of  Sci — Feb.,  1910,  No.  11820  D. 
New  York. 

The  Iron  Ores  of  New  York  State.  S. 
Norton.  Synopsis  of  an  address  before 
the  Soc.  of  Engrs.  of  Eastern  New  York. 
Illustrated  article  giving  a  general  sur- 
vey of  the  various  districts  and  the  char- 
acter of  the  deposits.  3500  w.  Ir  Age — 
Feb.  17,  19 10.  No.  1 1629. 
Ontario. 

Iron  Ranges  of  Northern  and  North- 
western Ontario.  Abstract  of  the  i8th 
annual  report  of  the  Ontario  Bureau  of 
Mines  for  1909.  3000  w.  Eng  &  Min 
Jour — Feb.  12,  1910.  No.  11579. 
Open  Hearth. 

The  Present  Position  of  the  Basic 
Open-Hearth  Process.  O.  Petersen. 
Trans,  from  Stahl  und  Risen.  Considers 
the  importance  of  the  mixer,  the  Hoesch 
process,  and  other  recent  processes.  2500 
w.  Ir  &  Coal  Trds  Rev — Jan.  21,  1910. 
Serial.     1st  part.    No.  11401  A. 


Rolling  Mills. 

The  Design  of  Straightening  Rolls  for 
Tubes  and  Bar  Iron  (Die  h'ormgebung 
der  Schriigwalzcn  bei  Richtmaschinen 
fiir  Rohre  und  Runrlstabe).  V.  Mayer. 
Mathematical  demonstration  of  method 
of  determining  the  proper  profile.  Ills. 
4000  w.  Stahl  u  Eisen — Jan.  19,  1910. 
No.  1 1 75 1  D. 
See  also  Electric  Hoisting,  under  Min- 

INC. 

Steel  Refining. 

The  Present  Status  of  Steel-Refining 
Processes  (Zum  heutigen  Stand  des 
Herdfrischverfahrens).  Otto  Petersen. 
An  exhaustive  review  of  processes,  appa- 
ratus, and  plants.  Ills.  Serial.  1st  part. 
22500  w.  Stahl  u  Eisen — Jan.  5,  19 10. 
No.  1 1 750  D. 
United  States. 

Foreign  Ore  Deposits  for  Eastern  Blast 
Furnaces.  B.  S.  Stephenson.  Reports  re- 
sults of  attempts  to  find  new  sources  of 
supply.  4000  w.  Ir  Trd  Rev — Jan.  27, 
1910.     No.   11312. 

LEAD  AND  ZINC. 
British  Columbia. 

St.  Eugene  Mine  and  Mill,  East  Koo- 
tenay,  B.  C.  E.  Jacobs.  An  account  of 
Canada's  most  important  lead-silver  mine. 
3500  w.  Eng  &  Min  Jour — Feb.  19,  1910. 
No.   1 169 1. 

Mexico. 

Lead  and  Zinc  Mining  Industry  of 
Mexico.  H.  B.  Pulsifer.  Describes  the 
deposits,  the  treatment  of  the  ores,  etc. 
1400  w.  Min  Wld — Jan.  29,  19 10.  No. 
11321. 

Missouri. 

The  Missouri-Kansas  Lead-Zinc  Indus- 
try. H.  B.  Pulsifer.  An  illustrated  ac- 
count of  the  district  and  its  develop- 
ment. 3500  w.  Min  Wld — Feb.  12,  1910. 
No.   1 1575. 

MINOR   MINERALS. 
Aluminium. 

The  Aluminium  Industry  in  France 
(LTndustrie  de  I'Aluminium  en  France). 
R.  Pitaval.  Discusses  its  manufacture, 
production  and  applications.  Ills.  9300  w. 
Mem  Soc  Ing  Civ  de  France — Nov.,  1909. 
No.  1 1 704  G. 
Barite. 

The  Geology,  IMining,  and  Preparation 
of  Barite  in  Washington  County,  Mis- 
souri. A.  A.  Steel.  A  detailed  descrip- 
tion of  the  local  geology,  discussing  the 
origin  of  the  barite;  describes  the  meth- 
ods of  mining,  and  preparation  for  the 
market.  Map  and  plans.  11500  w.  Bui 
Am  Inst  of  Min  Engrs — Feb.,  1910.  No. 
1 1983  F. 
Cement. 

The  American  Cement  Industry  and  the 
Cement  Products  Exhibition.  Ernest  F. 
Burchard.  A  review  of  the  industry  and 
a  description  of  features  of  the  show  at 
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Mfrs'   Rec— Feb.   24,       Tin. 


Chicago.     6000  w. 
1910.     No.   1 1870. 

Recent  Progress  in  the  Cement,  Lime, 
Phosphate  and  Potash  Industries  (Neuere 
Fortschritte  in  der  Zement-,  Kalk-,  Phos- 
phat-  und  Kaliindiistrie).  C.  Naske.  A 
review  of  recent  inventions  of  apparatus 
and  processes.  Ills.  Serial,  ist  part. 
5000  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Jan.  I,  1910.    No.  1 1933  D. 

See  also  Blast-Furnace  Slag,  under 
Tr(jn'  and  Steel. 

Clay  Products. 

The  Work  of  the  Clay  Products  Sec- 
tion of  the  Technologic  Branch,  United 
States  Geological  Survey.  A.  V.  Blei- 
ningcr.  An  account  of  the  work,  espe- 
cially the  testing  of  various  structural 
materials  and  of  clays.  Discussion.  Ills. 
1200  w.  Pro  Engrs'  Soc  of  W  Penn — 
Jan.,    1910.      No.    1 1965   D. 

Diamcnds. 

Premier  Diamond  Mine,  near  Pretoria, 
Transvaal.  E.  M.  Weston.  Illustrated 
description  of  the  largest  diamond  pipe 
in  the  world  mined  by  hand.  2200  w. 
Eng  &  Min  Jour — Feb.  12,  1910.  No. 
11581. 

Graphite. 

Grapliitc.  Remarks  on  its  qualities, 
formations  in  which  it  is  found,  and  de- 
scription of  methods  of  preparation  at 
Chester  Springs,  Pa.  2800  w.  Alines  & 
Min — Feb.,  1910.     No.  11439  C. 

Lime. 

See    Cement,    under    AIinor    Miner.\ls. 

Nickel. 

I'^xpansion  in  Ontario's  Nickel- Copper 
Fields  (Canada).  Alexander  Gray.  Dis- 
cusses the  Monel  metal,  and  the  impor- 
tance of  its  development,  and  matters  re- 
lating to  the  industry  in  Ontario.  3500 
w.  .Mill  Jour — Jan.  29,   1910.  No.   115.32  A. 

Nitrate. 

The  Nitrate  Deposits  of  Chile.  R.  A. 
F.  Penrose,  Jr.  Considers  the  location  of 
the  nitrate  regions,  giving  an  outline  of 
the  history  of  the  nitrate  mining  indus- 
try, describing  the  deposits,  discussing 
their  origin,  ami  tin-  industrial  features. 
Ills.  90(H)  w.  Jour  of  Geol — Jan.-l'Vb., 
Kjio.      No.    11S17   1). 

Oil. 

riie  New  Russian  (.Maikop)  Naphtha 
Area.  V..  de  llautpick.  Maps  and  account 
of  the  oil  deposits,  the  geology,  develop- 
ment, etc.  1500  w.  Min  Jour — 1'\']).  5, 
i(>io.     Serial,     ist  part.     No.   11605  A. 

Phosphate. 

See    Cemriit,    under    .Minor    M inkral.s. 

Potash. 

See    Cement,    inider    .Minor    Minkrai..s. 

Talc. 

Talc  Mines  and  Industry  of  North  Car- 
olina, (^land  llafer.  Describes  the  de- 
posits and  their  (levelo[)menf.  Ills.  1000 
w.     Min  Wld     l'M>.    12,    1910.     No.   11577. 


Tin  Mining  and  Ore  Dressing  in  South 
Africa.  E.  M.  Weston.  Describes  the 
geology  of  the  tinfields,  and  the  three 
classes  of  bedded  deposits  of  tin  ore,  the 
sluicing  methods  and  hand  jigging  em- 
ployed. Ills.  2000  w.  Eng  &  Min  Jour — 
Feb.   19,  1910.  Serial.   1st  part.  No.  11688. 

Electrolytic  Precipitation  of  Tin  (Bei- 
trag  zur  elektrolytischen  Schnellfallung 
des  Zinns).  B.  Pasztor.  Gives  results  of 
an  investigation  of  electrolytic  methods 
of  tin  assaying.  2100  w.  Elektrochem 
Zeitschr — Jan.,  1910.     No.  11748  D. 

Progress  and  Innovations  in  Tin  Metal- 
lurgy During  1908  (Fortschritte  und 
Neuerungen  in  der  Metallurgie  des  Zinns 
im  Jahre  1908).  H.  Mennicke.  The  first 
part  gives  a  review  of  patents  and  a 
bibliography.  Serial,  ist  part.  2500  w. 
Elektrochem  Zeitschr — Jan.,  1910.  No. 
1 1 749  D. 

MINING. 
Air  Compressors. 

See  same  title,  under  MECHANICAL 
ENGINEERINCj,     Power    and    Trans- 
mission. 
Caving  System. 

Caving  System  in  Ely  District.     Frank 
Kennedy.     Plans  and  description  of  meth- 
od of  mining.     1200  w.     Wis  Engr — Feb., 
1910.     No.   12008  D. 
Drilling. 

Modern  Rock  Drilling.  Discusses  the 
relative  advantages  of  piston  and  hammer 
drills,  reporting  tests  in  South  Africa. 
Ills.  2500  w.  Mines  &  Min — Feb.,  1910. 
No.  114^*^  C. 
Earth  Settlement. 

Injuries  to  Builtlings  Located  Over 
Mines  (Angebliche  Bergschiiden  und  ihre 
wirklichen  Ursachen).  Herr  Schwidtal. 
Discusses  proper  construction.  3000  w. 
Gliickauf — Jan.  29,  1910.  No.  11766  D. 
Electric  Hoisting. 

A  Comparison  of  the  Power  Fluctua- 
tions of  Electric  Hoists  and  Reversing 
Rolls  (Ausgleich  der  Kraftschwankungen 
von  clektrisch  angetriebenen  Haupt- 
schacht  f(")rdermaschinen  und  Revcrsicr- 
wal/enslrassen).  I'.  Niethammer.  Ills. 
25ot)  w.  I''Iik  Kraft  u  r>ahnen— Jan.  14. 
1910.  No.  1 1915  1). 
Erectric  Power. 

l''Jectrical  Safety  System  for  Use  in 
Mines.  II.  J.  I'isher.  b'x])lains  the  sys- 
ti'tn  devised  by  the  author  which  reduces 
risk  of  shock.  Ills.  j8(X)  w.  I^lec  Engr. 
l.oiid  l'\l).  II.  it)io.  No.  ii8j<)A. 
Explosives. 

Practical  Hints  on  the  Cse  of  ICxplo- 
sives.  Matt.  \V.  .Mderson.  On  the  safe 
handling  of  explosives,  giving  examples 
of  dangerous  i)ractices.  jooo  w.  Min  Wld 
—  I'Vb.    12,    I9IO-     No.    1I57(). 

See  also  same  title.  un\ler  K.MLW.W 
EXGINI'.I'.RINC;.  Traffic. 
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Haulage. 

J'juUcss  Rope  llaulagc.  II.  G.  Kay. 
Notes  on  the  system  of  liaulinj^  as  prac- 
ticed on  diamond  mining  properties, 
where  large  quantities  of  ground  are 
kindled  in  open  workings.  2000  w.  Jour 
Chem,  Met,  &  Min  Sue  of  S  Africa- 
Doc,  1909.  No.  1 1597  E. 
Hoisting. 

Determining  the  Output  of  a  Shaft 
with  a  Cylindrical  Winding  Drum.  A. 
W.  Brown.  Abstract  of  a  paper  read  be- 
fore the  Manchester.  Geo).  Soc.  Diagrams 
and  explanation  of  an  empirical  method 
of  determining  the  maximum  output  of  a 
vertical  shaft,  using  a  cylindrical  winder, 
under  stated  conditions.  4000  w.  Ir  & 
Coal  Trds  Rev — Feb.  4,  1910.  No.  1 1624  A. 

Wire  Ropes  in  Colliery  Practice.  R. 
H.  Rowland.  Illustrates  and  describes 
various  arrangements  of  pulleys  and  dis- 
cusses the  benefits  conferred  by  lubricat- 
ing both  winding  and  hauling  ropes.  2500 
w.  Eng  &  Min  Jour — Jan.  29,  1910.  No. 
1 1330. 
Law. 

A  Topical  Digest  of  the  Mexican 
Mining  Law  Recently  Enacted  by  the 
Mexican  Congress,  and  Effective  Jan.  i, 
1910.  Shows  important  changes  in  the 
penal  provisions,  but  the  status  of  aliens 
is  unchanged.  4500  w.  Eng  &  Min  Jour — 
Feb.  19,  1910.  No.  1 1690. 
Mine  Cars. 

A  Composite  Mine  Car.  William 
Archie  Weldin.  Illustrated  description 
of  a  mine  car  of  wood  and  steel,  discuss- 
ing the  advantages  and  disadvantages. 
3000  w.  Mines  &  Min — Feb.,  1910.  No. 
11441  C. 
Mine  Locomotives. 

A  New  Internal  Combustion  Locomo- 
tive. Illustrates  and  describes  a  new 
English  mining  locomotive  with  oil  en- 
gine, for  underground  haulage.  600  w. 
Engr,  Lond — Jan.  2,  1910.  No.  11400  A. 
Pumping. 

Water  Columns  for  Deep  Level  Mines. 
E.  J.  Laschinger.  Formulates  expres- 
sions giving  the  average  cost  of  water 
columns  for  depths  up  to  2000  ft,  vertical, 
in  terms  of  the  diameter,  and  also  the 
cost  of  h.p.  lost  by  friction.  1200  w.  Ap 
Sci — Jan.,  1910.  No.  11828  C. 
Shafts. 

The  ''Walker"  System  of  Concrete 
Lining  for  Pit  Shafts.  Illustrated  de- 
scription of  a  new  system  of  lining  pit 
shafts  with  concrete  blocks  at'  Tryddyn, 
North  Wales.  Plate.  3000  w.  Ir  &  Coal 
Trds  Rev — Feb.  11,  1910.    No.  11859  A. 

Shaft  Tubbing  (Ueber  die  Verstiirkung 
der  Tiibbings  durch  gecignete  Form- 
gcbung).  Ilerr  Meise.  Discusses  the  form 
of  tubbing  to  give  greatest  strength  in 
shaft  lining.  Ills.  2000  w.  Gliickauf — • 
Jan.  22,  1910.     No.  1 1764  D. 


Shaft   Sinking, 

improved  Sliaft-Sinking  Methods  at 
Ducktown.  William  Young  Wcstervclt. 
Describes  interesting  work  in  Tennessee. 
Plan.  8(X)  w.  I'^ng  &  Min  Jour— Jan.  29, 
1910.  No.  1 1329. 
Stowing. 

Sand  Dmnping  Bridges  for  the  Waste 
Stowing  Plant  of  the  Upper  Silesia  Coal 
Mines  (Sandabsturzbriicken  fiir  den 
Spiilversatz  der  oberschlesischen  Kohlen- 
bergwerke).  Karl  Bernhard.  Describes  a 
bridge  over  a  waste-storage  plant  on 
which  cars  of  sand  are  dumped.  Ills. 
2500  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Jan.  8,  19 10.  No.  11937  D. 
Timbering. 

Economics  in  the  Use  of  Steel  in  Mine 
Timbering.  R.  B.  Woodworth.  Abstract 
of  paper  read  before  the  W.  Va.  Coal 
Min.  Inst.  Calls  attention  to  advantages 
and  points  out  considerations  necessary 
for  its  successful  use.  3000  w  Min  Wld 
— Feb.  5,  1910.     No.   1 1494. 

Armored  Concrete  in  Mines.  Illustrates 
and  'describes  armored  concrete  washery 
bunkers  erected  in  South  Wales  and  other 
places;  and  also  shaft  work  and  incline 
and  platform  work  in  France;  viaducts, 
etc.  1200  w,  Engr,  Lond — Jan.  21,  1910. 
No.  1 1399  A. 
Unwatering. 

Unwatering  the  Mexiamora  Mine  at 
Guanajuato.  F.  H.  Clark.  An  account 
of  many  attempts  that  failed  and  the 
final  success.  1600  w.  Eng  &  Min  Jour — 
Jan.  29,  1910.  No.  1 1328. 
Wire  Rope. 

Method  of  Splicing  Wire  and  Other 
Ropes.  J.  Watt.  Illustrated  detailed  in- 
structions for  making  and  tapering  long, 
short,  and  eye  splices.  1400  w.  Eng  & 
Min  Jour — Feb.  19,  1910.     No.  11689, 

ORE  DRESSING  AND  CONCENTRATION. 
Classification. 

The  Keedy  Sizer  for  Classifying  Com- 
plex Ores.  Carl  F.  Dietz  and  Dyke  V. 
Keedy,  Shows  the  importance  of  sizing, 
and  describes  a  machine  which  aims  to 
separate  accurately  at  low  power  and 
maintenance  cost,  5000  w.  Eng  &  Min 
Jour — Feb.  5,  19 10.  No.  11475. 
Drying. 

The  Efficiency  of  Heat  Dryers.  W,  B. 
Ruggles.  Brief  illustrated  description  of 
apparatus  for  drying  granular  materials. 
700  w.  Cassier's  Mag — Feb.,  1910.  No, 
11671   B, 

Recent  Processes  and  Apparatus  for 
Coal  Drying  (Neuere  Verfahren  und  Ein- 
richtungcn  auf  dem  Gebicte  der  Kohle- 
trocknung).  Ilcrr  Jordan.  Illustrated  de- 
scription of  a  number  of  devices.  4500  w. 
Gliickauf — Jan.  15,  1910.  No.  1176"?  D'. 
Gold  Milling. 

Recent  Milling  Practice.    A.  E.  Druck- 


IVe  supply   copies   of   these   articles.     See  page   138. 
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er.  A  short  description  of  recent  impor- 
tant changes  in  Korea,  Philippines,  and 
India.  2000  w.  Min  &  Sci  Pr — Feb.  19, 
19 10.    No.  1 1889. 

Equipment  and  Practice  at  Florence- 
Goldfield  Mill.  H.  G.  Morris.  Illustrates 
and  describes  the  mill  and  its  equipment, 
criticizing  the  arrangement  of  batteries, 
and  other  features  of  the  practice.  1200 
w.  Eng  &  Min  Jour — Feb.  12,  1910.  No. 
1 1580. 
Lead  Milling. 

See  British  Columbia,  under  Lead  and 
Zinc. 
Tin. 

See  same  title,  under  Minor  Minerals. 

MISCELLANY. 
Brazil. 

The  Mineral  Wealth  of  the  State  of 
Bahia,  Brazil.  A.  J.  de  Sousa  Carneiro. 
A  report  of  the  mineral  deposits  found, 
including  diamonds,  and  other  gems,  gold, 
silver,  copper,  and  many  minerals  of 
value.  2500  w.  Min  Jour — Feb.  12,  1910. 
No.  11839  A. 
Igneous  Rocks. 

Igneous  Rocks :  Their  Classification  in 
the  Field.  Gordon  Surr.  Considers  brief- 
ly the  more  important  mineral  bearing 
rocks,  the  texture  of  igneous  rocks,  vol- 
canic glasses,  etc.  8500  w.  Min  Wld — 
Feb.  5,  1910.  No.  1 1492. 
Japan. 

Mining  in  Japan  (Der  Bergbau  Japans). 
W.  Paul.    A  review  of  the  mining  indus- 


try.     6500  w.      Gliickauf — Jan.  22,   1910. 
No.   II 765  D. 

Korea. 

The  Economic  Ore  Deposits  of  Korea 
(Die  nutzbaren  Lagerstatten  Koreas).  A 
brief  review  of  Korea's  mineral  resources. 
Serial,  ist  part.  2000  w.  Oest  Zeitschr 
f  Berg  u  Hvittenwesen — Jan.  22,  1910.  No. 
I 1759  D. 

Nova  Scotia. 

Nova  Scotia's  Mineral  Output  in  1909. 
Arthur  S.  Barnstead.  A  review  of  the 
mining  industry,  production,  etc.  2500  w. 
Can  Min  Jour — Feb.   i,  1910.     No.   11470. 

Ore  Deposits. 

The  Genesis  of  the  Leadville  Ore-De- 
posits. Max  Boehmer.  Explains  their 
origin  as  shown  by  recent  developments. 
1200  w.  Bui  Am  Inst  of  Min  Engrs — 
Feb.,  1910.     No.  11984  F. 

Refractory  Materials. 

Refractories  in  Furnace  Construction. 
Notes  from  a  treatise  recently  issued  by 
the  Harbison-Walker  Refractories  Co., 
Pittsburgh,  Pa.,  giving  a  summary  of  the 
principal  refractories  used,  especially  in 
open-hearth  furnace  bottoms.  1000  w.  Met 
&  Chem  Engng — Feb.,  1910.  No.  11432  C. 

Yukon. 

Condition  and  Needs  of  Mining  in  the 
Yukon.  F.  T.  Congdon.  Extracts  from 
a  speech  describing  conditions  in  the  Yu- 
kon, explaining  the  causes  of  the  reduc- 
tion of  revenue  and  discussing  the  policy 
of  the  Canadian  government.  3800  w. 
Can  Min  Jour — Feb.  i,  1910.     No.   11469. 


RAILWAY  ENGINEERING^ 


CONDUCTING  TRANSPORTATION. 
Color  Blindness. 

Colour-Blindncss.  F.  W.  Eldridge- 
Green.  The  author  explains  the  theory 
adopted  in  order  to  explain  vision  and 
colour-vision,  discussing  the  practical  side 
of  the  subject.  General  discussion.  8800 
w.  Jour  Soc  of  Arts — Feb.  11,  1910.  No. 
11860  A. 
Signaling. 

Drafting  Room  Practice  in  the  Signal 
Department.  Albert  G.  Moore.  Outlin- 
ing the  signal  drafting  methods  adopted 
by  the  Illinois  Central.  2000  w.  Ills.  Sjg 
Engr — Feb.,   1910.     No.   i]U)G. 

Signaling  and  Interlocking  on  the  Vic- 
torian Railways.  F.  M.  Calcutt.  An  il- 
lustrated resume  of  standard  practice. 
900  w.    Sig  Engr— Feb.,  1910.     No.  11695. 

The  World  System  of  Railway  Signals. 
Ilhistratcd  description  of  tlie  method  of 
illuminating  the  background  of  this  sig- 
nal. 800  w.  Ry  &  Loc  Engng— Feb., 
1910.     No.  I1450  C. 


Railway  Signals.  Critical  letter  on  the 
signal  systems  in  use.  2000  w.  Ry  & 
Loc  Engng— Feb.,  1910.     No.  11449  C. 

MOTIVE  POWER  AND  EQUIPMENT. 
Air  Brakes. 

Brake  Manipulation  and  Operation  in 
General    Freight    Service,   with   a   Review 

?/m  ^?"^r  °^   ^^^^'    Causes   and    Conditions 
Which    Produce    Shocks 
Twos.      W.   V.   Turner. 
Pro     W    Ry    Club— Dec. 
12020  C. 

K.  Triple  Valve  Tests, 
results   of    tests    with    remarks.       800    w. 
Ry  &  Loc  Engng— Feb.,  1910.  No.  11452C. 

Air     Brake     Study.      Suggestions     for 
study  of  air  brakes,     ijck)  w.     Ry  &  Loc 
Engng— l-'el).,   1910.     No.   11453  C. 
Car  Disinfection. 

The  Disinfection  of  Passenger  Cars  in 
Shops  (Die  Desinfektion  der  I'lisenbalm- 
Persunenwagen  in  den  Werkstiitten). 
ilerr  Schumacher.  Detailed  description 
of  a  disinfecting  plant  in  Potsdam.     Ills. 


and    Break-in- 

Ills.      16500   w. 

21,    1909.    No. 

Gives  tabulated 
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3000  w.    Glascr's  Aim — Jan.  15,  1910.    No. 
ii7()<)  1). 
Electrification. 

The  I''loctrificntioii  of  Trunk  Lines.  L. 
R.  Ponieroy.  Discusses  the  connncrcial 
considerations  relating  to  this  question. 
5000  w.  Jour  Am  Soc  of  Mech  Engrs — 
i'Vb.,   1910.     No.    1 1986  F. 

The  Electrification  of  Trunk  Lines.  L. 
R.  Ponieroy.  The  basis  of  an  address  re- 
cently Riven  before  the  Engng,  Soc.  of 
Columbia  Univ.,  N.  Y.  A  discussion  of 
the  problem  of  electrification.  5000  w. 
Am  Engr  &  R  R  Jour — Feb.,  1910.  No. 
1 1487   C. 

The  Electrification  of  Trunk  Lines. 
L.  R.  Pomeroy.  Abstract  of  an  address 
before  the  Engng.  Soc.  of  Columbia 
Univ.  Gives  a  survey  of  the  present  sit- 
uation, with  conclusions.  4000  w.  Ry 
Age  Gaz — Feb.  18,  1910.     No.  11663. 

See     also     Track     Maintenance,     under 
STREET     AND     ELECTRIC     RAIL- 
WAYS. 
Freight  Cars. 

Steel  Box  Car  for  the  Union  Pacific. 
Illustrated  description  of  a  car  built  at 
the  Omaha  shops.  200  w^.  Ry  Age  Gaz — 
Feb.   II,   1910.     No.   1 1562. 

Hopper-Ballast  Wagons  on  the  Queens- 
land Railways.  Illustrates  and  describes 
the  older  and  more  recent  forms  of  hop- 
per-wagons used.  300  w.  Engng — Jan. 
28,  1910.  No.  11537  A. 
Locomotive  Boilers. 

The  Locomotive  Boiler  from  a  Purely 
Practical  Point  of  View.  Leslie  McLaren. 
Observations  from  the  engineman's  point 
of  view,  especially  with  regard  to  the 
smoke  nuisance  and  the  emission  of 
sparks.  Ills.  1500  w.  Boiler  Maker — 
Feb.,  1910.     No.  1 1505. 

Locomotive  Boiler  Inspection.  Garland 
P.  Robinson.  From  the  third  annual  re- 
port, N.  Y.  Pub.  Service  Com.  1600  w. 
Boiler  Maker — Feb.,  1910.     No.   11 504. 

Pennsylvania  Railroad  Specifications 
for  Steel  Boiler  Tubes  and  Safe  Ends. 
Gives  specifications  covering  cold  and  hot- 
drawn  and  lap-welded  steel  tubes  and 
safe  ends.  1200  vv^.  Ry  Age  Gaz — Feb. 
4,  19 10.  No.  1 1462. 
Locomotive  Power. 

The  Tractive  Power  of  Locomotives. 
William  N.  Allman,  Discusses  the  cal- 
culation of  tractive  power.  2000  w.  Ry 
Age  Gaz — Feb.  11,  1910.     No.  11563. 

The  Tractive  Power  of  Simple  and 
Compound  Locomotives.  Sidney  C.  Car- 
penter. Gives  diagrams,  showing  a  close 
approximation  of  the  tractive  power  with- 
out calculation,  and  examples  illustrating 
their  use.  500  w.  Ry  Age  Gaz — Jan.  28, 
1910.  No.  11302. 
Locomotives. 

Simple  4-6-2  and  2-8-0  for  the  Chicago 
&  North-Western.     Illustrated  description 


of  a  Pacific  type  engine,  and  a  consolida- 
tion type.  I2(X)  w.  Ry  &  Loc  Engng — 
Feb.,   19 10.     No.   11455   C. 

New  O)nsolidali()n  Locomotive  of  the 
Lehigh  Valley  R.  K.  Illusrrarcd  descrip- 
tion of  an  interesting  engine  showing  un- 
usual details.  700  w.  Ry  &  Engng  Rev — 
Feb.  12,  1910.     No.  1 1558. 

Heavy  Consolidation  I>ocomotive.  Il- 
lustrated description  of  heavy  consolida- 
tion locomotive,  class  II8b  for  the  Penn- 
sylvania Railroad.  1500  w.  Am  Engr  & 
R  R  Jour — Feb.,  1910.     No.  11490  C. 

Ten-Wheel  Passenger  Locomotive,  with 
Emerson  Superheater,  and  Consolidation 
Locomotive.  Illustrated  description  of  en- 
gines for  the  Chicago,  Great  Western 
Railway.  900  w.  Am  Engr  &  R  R  Jour 
— Feb.,  1910.     No.  11489  C. 

Baldwin  4-4-2  for  the  Idaho  &  Wash- 
ington Northern.  Illustrated  detailed  de- 
scription of  a  simple  engine  using  mod- 
erately superheated  steam.  800  w.  Ry  & 
Loc  Engng — Feb.,   1910.     No.   11448  C. 

Notes  on  Great  Western  Express  Loco- 
motives and  Their  Work.  Reports  the 
work  of  4-6-0  four-cylinder,  non-com- 
pound locomotives.  5000  w.  Engr,  Lond 
— Feb.   II,   1910.     No.  11847  A. 

Eight-Wheel  Engines  with  Superheat- 
ers for  the  Western  Railway  of  Havana. 
Illustrated  description  of  engines  equipped 
with  the  builders'  latest  design  of  fire- 
tube  superheater  with  side  headers.  900 
w.  Ry  Age  Gaz — Feb.  25,  1910.  No.  11953. 

Mallet  Compound  Locomotive  for  the 
Central  South  African  Railways.  Illus- 
trated description  of  an  articulated  com- 
pound for  a  narrow  gage  road.  900  w. 
Ry  &  Engng  Rev — Feb.  19,  19 10.  No. 
11861. 

Mallet  Articulated  Compound  Locomo- 
tive for  the  Colombia  National.  Illus- 
trated detailed  description  of  engines  to 
be  operated  on  a  track  of  3-ft.  gage,  laid 
with  45-lb.  rails.  1200  w.  Ry  Age  Gaz — 
Feb.   18,  1910.     No.  11664. 

New  Pacific  Type  Express  Engines  for 
the  P.  L.  M.  Railway  Company.  Illus- 
trations and  dimensions  of  new  com- 
pound and  non-compound  engines  for  this 
French  railway.  200  w.  Engr,  Lond — Jan. 
28,  1910.     No.  11543  A. 

Recent  Light-Railway  Locomotives 
(Neuerungen  im  Bau  von  Kleinbahn- 
lokomotiven).  A.  Doeppner.  Describes 
types  recently  produced  in  Europe.  Ills. 
4500  w.  Mit  d  Ver  f  d  Ford  d  Lokal-  u 
Strassenbahnwesens  —  Jan.,     1910.     No. 

1 1747  F. 

Garratt  Compound,  Truck-Drive  Loco- 
motive for  the  Tasmanian  State  Railways 
(Locomotive  compound  a  Bogies  moteurs 
et  a  Chaudiere  independante,  systeme  Gar- 
ratt, dcs  Chcmins  de  Fer  de  I'Etat  de 
Tasmanie).  Illustrated  description.  1500 
w.  Genie  Civil— Jan.  8,  1910.  No.  11 732  D. 
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Locomotive  Superheaters. 

^  Flue  Type  Superheaters  for  Locomo- 
tives. Illustrates  and  describes  an  im- 
proved superheater,  designed  by  G.  T. 
Churchward.  1500  w.  Prac  Engr — Jan. 
21,  1910.     No.  1 1378  A. 

Locomotive  Tests. 

Results  of  the  Test  Runs  with  the  4/5 
Coupled  Compound  Freight  Locomotives, 
Group  730,  of  the  Italian  State  Railways 
(Ergcbnisse  dor  Versuchsfahrten  mit  der 
4/5-gekuppelten  Verbund  -  Giiterzugloko- 
niotive  Gruppe  730  der  Italienischen 
Staatsbahnen),  G.  Heise.  Describes  the 
locomotive  and  tests  and  gives  detailed 
results.  Ills.  4200  w.  Zeitschr  d  Ver 
Deutscher  Ing — Jan.  22,  1910.  No.  11942D. 

Motor  Cars. 

Motive  Power  of  Motive  Cars.  Francis 
W.  Lane.  An  illustrated  description  of 
what  has  been  accomplished  in  steam  cars 
and  gasoline  cars.  3500  w.  Ry  Mas 
Mech — Feb.,  19 10.    No.  11565. 

Shops. 

New  Shops  of  Central  Georgia  at'  Ma- 
con, Ga.  Illustrated  detailed  description 
of  the  completed  shops  of  a  new  plant 
under  construction.  5500  w.  Ry  Age  Gaz 
— Feb.  4,  19 10.     No.  1 1460. 

Tool  Lay-Out  for  the  Scranton  Shops 
of  the  Delaware,  Lackawanna  &  Western. 
George  L.  Fowler.  The  arrangement  and 
grouping  of  the  tools  on  the  floor  of  the 
shop  is  described  and  plans  given.  3500  w. 
Ry  Age  Gaz — Feb.  4,  1910.     No.  11461. 

Finishing  Locomotive  Driving  Wheels 
and  Axles.  Editorial  on  present  practice 
on  driving  wheel  work  in  repair  shops. 
2000  w.  Ry  Age  Gaz — Feb.  4,  1910.  No. 
1 1458. 

See    also    Roundhouses,    under    Pkrma- 
NKNT  Way  and  Buildings. 
Springs. 

A  Study  of  the  Springs  Employed  in 
the  Construction  of  Railway  Cars  (I'^tude 
des  Rcssorts  employes  dans  Ics  Vehicules 
de  Chemins  de  Fer).  P.  Pierart.  The 
first  part  discusses  laminated  springs,  their 
design,  construction,  incorporation  in  car 
construction,  etc.  Ills.  Serial,  ist  part. 
2000  w.  Tech  Mod — Jan.,  19 10.  No. 
F1716  I). 
Train  Ferries. 

Sec    I'frry    Steamers,    under    M.ARINE 
AND   XAV.AL  ENGINEERING. 
Wheel  Contacts. 

Area  of  Contact  Between  Car  Wheels 
and  Rails.  ¥..  L.  Hancock.  An  illustrated 
account  of  experimental  work  to  deti-r- 
mine  the  area  of  contact.  2200  w.  I'.iig 
Xews — I'\b.    TO,   if)io.     No.   11516. 

PERMANENT   WAY   AND   BUILDINGS. 
Construction. 

Some  Notes  on  Specifications  for 
Earthwork  in  Railway  Construction. 
Notes  prepared  by  James  II.  Bacon 
touching  upon   questions   of   classification 


and  overhaul  in  an  interesting  manner. 
1200  w.  Engng-Con — Feb.  23,  1910.  No. 
1 1872. 

Elevated  Railways. 

Track  Elevation  at  Evanston,  111.,  Chi- 
cago, Milwaukee  &  St.  Paul  Ry.  E.  O. 
Greifenhagen.  Describes  interesting  con- 
struction work  in  connection  with  grade 
separation.  Ills.  9500  w.  Eng  News — 
Feb.   10,   1910.     No.    11517. 

See  also  Stations,  under  Permanent 
Way  and  Buildings. 

Grade  Reduction. 

Colfax  Grade  Revision ;  Southern  Pa- 
cific. Bradford  Boardman.  Illustrated  de- 
tailed account  of  a  low-grade  line  under 
construction  in  California.  4500  w.  Ry 
Age  Gaz — Feb.  18,  1910.     No.  11662. 

Location. 

Railroad  Location.  W.  G.  Swan.  A 
detailed  account  of  preliminary  work, 
outfitting,  methods  of  work,  survey  and 
final  location.  Ills.  5000  w.  Ap  Sci — 
Jan.,    1910.     No.    1 1826   C. 

Narrow  Gauge. 

The  Cochin  Forest  Railway.  Edward 
Harran.  Illustrated  description  of  a 
tramway  line  on  the  meter  gage  in  South 
India,  for  working  valuable  forests  on 
scientific  principles.  1200  w.  Sci  Am — 
Feb.  26,  1910.     No.  11883. 

Reconstruction. 

Harlem  River  Branch  Improvements, 
New  York,  New  Haven  &  Hartford.  Il- 
lustrates and  describes  the  making  this 
branch  a  six-track  line,  and  the  abolish- 
ing of  all  grade  crossings.  Eventually  it 
will  be  electrified.  600  w.  Ry  Age  Gaz — 
Jan.  28,   1910.  Serial,   ist  part.  No.   11304. 

Roundhouses. 

The  New  Shops  of  the  Austrian  State 
Railways  at  Attnang-Puchheim  (Die  neue 
Zugfiirderungsanlage  in  der  Station  Att- 
nang-Puchheim der  k.  k.  osterr.  Staats- 
bahnen). Edward  Popper.  Describes  the 
roundhouse,  turntable,  shop,  coaling  and 
water  towers,  etc.  Ills.  4500  w.  Oest 
Wochenschr  f  d  Ocffent  Baudienst — Jan. 
15,  1910.     No.  11901  1). 

Stations. 

The  Design  of  the  Stations  on  the 
Evanston,  111.,  Track  Elevation  work;  C, 
M.  &  St.  P.  Ry.  E.  O.  Greifenhagen. 
ICxplains  reasons  for  the  location  and  de- 
signs adopted,  describing  tiie  general  fea- 
tures. Ills.  3(KK)  w.  I'jig  News — Feb.  17, 
1910.     No.  II 646. 

See  also  Reinforced  Concrete,  under 
CIVIL  ENGINEERING,  Construction. 

Surveying. 

The  Transcontinental  Railway  Survey 
of  .Australia.  Discusses  the  recently  com- 
pleted 1070-mile  survey  for  a  proposed 
line  to  connect  the  State  of  Western  Aus- 
tralia with  the  four  other  States.  1500  w. 
luigr,  Lond — Feb.  4,  1910.     No.  11621  A. 
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Switches. 

i'lu'  I'aoiiij;  Pi)iiU-L()ck-.  W.  II.  Arkt'ii- 
hur^^li.  Dcscriht'S  an  iinprovi'd  arranKi"- 
iiu'iit  for  nu'cliaiiically  inti-rlockcd  svvilclu-s 
rxplainiiig  its  advaiitaRi'S.  20(K)  w.  Ky 
A.Hi-  (ii/. — Marcli  .\,  kjio.  No.  ijijO. 
Terminals. 

Proposed  Rearrangement  of  Railway 
Terniiiials  in  Chicago.  Describes  a  |)laii 
for  the  entire  rearrangement  of  the  rail- 
way passenger  terminals  and  the  estab- 
lishment of  a  hirge  nnion  station.  Also 
editorial.  1400  \v.  Eng  News — Feb.  24, 
T910.  No.  1 1879. 
Ties. 

C'oncretc  Ties  for  Railroads.  Illuslratcs 
and  describes  types.  I(XX)  w.  Ry  &  Loc 
luigng — March,   1910.     No.   121 16  C. 

A  Combination  Steel  and  Concrete  Tie 
on  the  Pittsburg,  Fort  Wayne  &  Chicago 
Ry.  Illustrated  description  of  the  Riegler 
tie  in  experimental  use.  600  w.  Eng  News 
— Feb.  17,  19 10.     No.  1 1649. 

Two  F'oreign  Developments  in  Railway 
Ties.  Describes  two  recent  developments, 
one  of  concrete  ties  made  in  vibrating 
molds;  the  other  a  compound  tie  of  wood 
and  steel.  Ills.  1000  w.  Eng  News — 
F>b.  17,  1910.     No.  1 1648. 

See    also    Timber    Preservation,    under 
CIVIL   ENGINEERING,    Materials   of 
Construction. 
Track  Construction. 

Track  on  German  Railways.  Notes  from 
a  paper  by  Mr.  Blum  describing  German 
practice,  with  observations  by  W.  C. 
Gushing.  Ills.  3000  w.  Eng  Rec — Jan.  29, 
1910.  No.  11316. 
Track  Maintenance. 

The  American  Railway  Engineering  and 
Maintenance  of  Way  Association.  W. 
D,  Pence.  A  brief  account  of  the  work 
and  of  the  history  of  the  association. 
2000    w.       Wis    Engr — Feb.,    19 10.      No. 

12010   D. 
Tunnels. 

The  Reduction  of  Ruling  Grade  in 
Mountain  Railway  Tunnels  (Die  Ver- 
minderung  der  Ilochsteigung  in  Tunneln 
der  Gebirgsbahncn).  R.  Sanzin.  Discusses 
the  reduction  in  tractive  power  in  long 
tunnels  and  the  necessity  of  reducing 
grades.  3200  w.  Zeitschr  d  Ver  Deutscher 
Ing — Jan.  29,   1910.     No.   11946  D. 

TRAFFIC. 
Car  Interchange. 

Freight  Car  Interchange  Inspection. 
Jno.  J.  O'Brien.  Discusses  the  conditions 
under  which  cars  are  interchanged,  some 
special  arrangements  between  lines,  rules, 
and  related  matters.  7800  w.  Pro  St 
Louis  Ry  Club — Jan.  14,  1910.    No.  11815. 

Car  Interchange  Past,  Present,  and  Fu- 
ture. W.  O.  Thompson,  with  discussion. 
A  short  paper  introductory  to  a  lengthy 
discussion.  14500  w.  Pro  Cent  Ry  Club 
— Jan.  13,  1910.     No.  11812  C. 

We  supply   copies   of   these   articles 


Explosives. 

The  Testing  of  Explosives  for  Sensi- 
tiveness to  Shock  by  the  Drophannner 
Method.  Dr.  11.  Kast.  Trans,  from  Zcil 
fiir  dds  ^csanitc  Schicss-  und  Sprcn^stoff- 
"ii'cscn.  States  the  conditions  to  be  com- 
l)lied  with,  and  describes  the  ai)paratus 
\\^v(\  in  the  Military  Experimental  Bureau 
for  testing  sensitiveness.  1500  w.  Jour 
I'V  Inst— l'\b.,  1910.     No.  12019  D. 

Freight. 

h'ast  Freight  Lines.  G.  G.  lluebner. 
Considers  the  through  service  prior  to 
their  organization  and  present  day  freight 
lines.  35fX)  w.  Ry  Age  Gaz — Feb.  11,  1910. 
No.  1 1 564. 

Bulk  b'reight  Traffic  (Beforderungs- 
wege  fiir  Massengiiter).  Hcrr  Cauer. 
Refers  to  conditions  in  Germany.  Dis- 
cusses freight  rates,  rail  and  water  traffic, 
etc.  Discussion.  13000  w.  (jlasers  Ann — 
Jan.  I,  1910.     No.  1 1789  D. 

Freight  Handling. 

Mechanical  Handling  of  Freight  at 
Transfer  Stations.  H.  McL.  Harding. 
Illustrated  description  of  a  typical  trans- 
fer station  at  Toledo,  Ohio.  4500  w.  Ry 
&  Engng  Rev — Feb.  12,  1910.     No.  11557. 

MISCELLANY. 

Accounting. 

Equipment  Depreciation  and  Renewal. 
William  Mahl.  Gives  statements  showing 
the  number  of  locomotives  and  cars  va- 
cated in  each  of  eight  years,  the  amount 
credited  to  the  replacement  fund,  the 
amount  charged  to  operating  expense  and 
the  amount  of  salvage,  with  discussion  of 
the  data.  2000  w.  Ry  Age  Gaz— March 
4,  TQio.     No.  12124. 

Austria-Hungary. 

The  Railways  of  Austria  and  Hungary. 
Editorial  on  the  conditions  under  which 
the  railways  are  managed  as  based  on  in- 
formation in  a  recent  report  to  the  Board 
of  Trade.  2500  w.  Engng — Feb.  11,  1910. 
No.   1 1856  A. 

Belgium. 

Lines  of  Local  Interest  in  Belgium  (Die 
belgischen  Vizinalbahnen).  A.  E.  Ziflfer. 
Outlines  their  development  and  discusses 
their  economic  importance.  loooo  w.  Mit 
d  Ver  f  d  Ford  d  Lokal-  u  Strassenbahn- 
wcscns — Jan.,   1910.     No.   11746  F. 

Central  America. 

See  South  America,  under  Miscellany. 

Education. 

See  same  title,  under  INDUSTRIAL 
ECONOMY. 

France. 

The  Purchase  of  the  Lines  of  the  West- 
ern Railway  of  France  (Le  Rachat  du 
Reseau  des  Chemins  de  Fer  de  I'Ouest). 
P.  Maurice.  Discusses 'the  terms  of  the 
purchase  of  this  railway  by  the  French 
Government.  4700  w.  Genie  Civil — Jan. 
I,  1910.    No.  11731  D. 

Sec  page   13S. 
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German  East  Africa. 

Our  Railways  in  Togo  (Unsre  Eisen- 
bahnen  in  Togo).  Carl  Mosig.  De- 
scribes existing  and  projected  lines,  roll- 
ing stock,  etc.  Ills.  6300  w.  Zeitschr  d 
Ver    Deutscher    Ing — Jan.    i,    1910.      No. 

11935  D. 
Government   Control. 

Government  Regulation  of  Railway  Cor- 
porations. Emory  R.  Johnson.  From  an 
address  before  the  Economic  Club  of 
N.  Y.  Discusses  the  legislation  proposed 
by  the  President.  3000  w.  Ry  Age  Gaz — 
Feb.  II,  1910.  No.  11561. 
Government   Ownership. 

See  France,  under  Miscellany. 
Management. 

Railroad  Administration.  Albert  J. 
Himes.  Calls  attention  to  some  of  the 
features  deserving  first  attention  by  the 
beginner.  4000  w.  Cornell  Civ  Engr — 
Feb.,  1910.     No.  12004  C. 

The  Unit  System  of  Organization. 
Charles  Hine,  with  discussion.  Explains 
the  details  of  the  unit  system  of  organi- 
zation that  is  being  installed  on  the  Har- 
riman  lines,  showing  what  has  been  ac- 
complished. General  discussion  follows. 
1 1000  w.  Pro  W  Ry  Club — Jan.  18,  1910. 
No.   11813  C. 

The  Organization  of  the  Mechanical 
Department,  New  York,  New  Haven  & 
Hartford.  George  L.  Fowler.  Gives  an 
analysis  of  the  organization,  explaining 
methods  followed  to  provide  direct  com- 
munication between  every  shon  and  the 
mechanical  superintendent.  loooo  w.  Ry 
Age  Gaz — March  4,  1910.     No.  12129. 

The  Division  Superintendent's  Office 
and  the  Superintendcncy.  C.  A.  Candee. 
Considers  the  reports,  files,  agreements, 
records,  and  other  work  of  the  clerical 
department.  4500  w.  Ry  Age  Gaz — Feb. 
II,   1910.     No.   11559. 


Panama. 

The  New  Panama  Railroad.  R.  F.  Hoff- 
mark.  From  the  Purdue  Engng.  Rev. 
Explains  the  reasons  why  relocation  was 
necessary  and  describes  the  line.  2500  \v. 
Ry  Age  Gaz — Feb.  11,  1910.    No.  11 560. 

Reports. 

Making  a  Railway  Report.  Charles  F. 
Speare,  Suggestions  for  such  reports  and 
the  features  that  all  reports  should  con- 
tain. 2200  w.  Ry  Age  Gaz — Feb.  25,  1910. 
No.    1 1898. 

Russia. 

Russian  Railways  in  Asia  (Russlands 
Eisenbahnen  in  Asien).  A  brief  review 
of  the  railways  financed  and  controlled  by 
Russia.  Ills.  2500  w.  Oest  Wochenschr 
f  d  Oeffent  Baudienst — Jan.  i,  1910.  No, 
1 1799  D. 

South  America. 

Railways  in  Central  and  South  Amer- 
ica. Explains  the  reasons  for  the  lack 
of  through  routes,  and  gives  information 
from  a  recent  bulletin  -of  the  Interna- 
tional Bureau  of  American  Republics. 
Maps.  3000  w.  Ry  Age  Gaz — Feb.  25, 
1910.     No.  11899. 

Valuation. 

Valuation  of  Railways  in  Washington. 
J.  C.  Lawrence.  Explains  methods  used 
to  determine  the  value,  the  determination 
of  the  reasonableness  of  rates,  and  the 
conclusions.  5000  w.  Ry  Age  Gaz — Feb. 
18,   1910.     No  1 1665. 

Valuation  and  Rate  Regulation.  Edi- 
torial discussing  the  conclusion  of  the 
Washington  Railway  Commission,  3500 
w.  Ry  Age  Gaz — March  4,  1910.  No. 
12123. 

Welfare  Work. 

See  same  title,  under  INDUSTRIAL 
ECONOMY. 


STREET  AND  ELECTRIC  RAILWAYS. 


Accounting. 

The  Electric  Railway  Auditor,  His  Du- 
ties and  Relation  to  the  Organization.  W. 
B.  Brock  way.  Read  before  the  Am.  St. 
&  Int.  Ky.  Ace.  Assn.  Discusses  the  du- 
ties and  n.'(|uircmcnts  of  the  head  of  the 
accounting  department,  his  responsibilities, 
etc.  3500  w.  Jour  of  Ace — Feb.,  1910. 
No.  11816  C. 

Austria. 

The  Trient-Mak'  Electric  Railway  and 
the  Tricnt  IClcctric  Power  Stations  (Die 
elektrischc  Lokalbahn  Trient-Male  und 
(lie  neucn  I'^.k-k^rizitatswcrksanlagen  der 
Stadtgemcinde  Trient).  Paul  Dittcs.  Il- 
lustrated (Ictiiled  description  of  this  line 
in  the  Austrian  Tyrol.     Serial,     ist  part. 


4500  w.     Zeitschr  d  Oest  Ing  u  .\rch  Ver 
— Jan.  28,  1910.     No.  1 1797  D. 
Car  Inspection. 

Daily  Inspection  and  Up-Keep  of  Roll- 
ing Stock.  H.  H.  lUukman.  Abstract  of 
a  paper  read  before  the  Cent.  I'^lec.  Ry. 
Assn.,  Columbus,  O.  Discusses  important 
items  in  the  up-keep  of  equipment.  3000 
w.  Elec  Ry  Jour— Jan.  29,  1910.  No. 
11311. 
Cars. 

New  Pay-as-^'ou-l^nter  Cars  for  the 
Public  Service  Railway,  Newark,  N.  J. 
Illustrated  detailed  description.  1200  w. 
Elec  Ry  Jonr— I'Vb.   12.  iQio.     No.  115/8. 

Trailer  Motor  Cars  in  Philadelphia.  Il- 
lustrates and  describes  the  rebuilt  single- 
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(riu-k  ()[)cii  trail  cars  and  their  equipment. 
1200  w.  Elec  Ry  Jour — I'Vb.  26,  10 10. 
No.  iitS<)2. 

A  New  Storaffe-liattory  Street  Car.  Il- 
lustrated description  of  the  car  to  he 
tested  in  New  York,  equipped  with  the 
latest  form  of  the  Edison  storage  battery. 
\20o  \\.  Sci  Am — Feb.  5,  1910.  No.  1 140.3. 
Controllers. 

Xcw  York  Subway  Control.  W.  B. 
Kouwenhoven.  Considers  the  duties  of 
the  niotorman  in  operating  the  equipment 
and  in  remedying  troubles  that  may  arise. 
2500  w.  Ry  &  Loc  Engng — Feb.,  19 10. 
Xo.  1 1454  C. 
Electric  Traction. 

The  Future  of  Electric  Traction  on 
Railways.  Philip  Dawson.  Discusses 
briefly  the  continuous-current  and  the 
single-phase  systems.  2000  w.  Elec  Rev, 
Lond — Feb.  18,  1910.     No.  12051  A. 

Electric  Traction  on  City  and  Suburban 
Railways.  H.  M.  Hobart.  A  lecture  at 
the  School  of  Military  Engng.,  Chatham. 
Discusses  the  advantages  of  electric  trac- 
tion which  have  led  to  its  extensive  use 
in  a  wide  field  of  railway  work.  4000  w. 
Tram  &  Ry  Wld — Feb.  10,  1910.  No. 
1 1887  B. 

A  General  Method  of  Dealing  w'th 
Traction  Problems  in  Railway  Operation 
(Allgemeines  und  umkehrbares  bildliches 
StafTelverfahren  zur  wechselseitigen  Er- 
mittlung  samtlicher  Zugforderungsgrossen 
im  Bahnbetriebe).  Artur  Hruschka. 
Mathematical  discussion  of  the  influence 
of  the  various  factors.  Ills.  Serial,  ist 
part.  3000  w.  Elek  Kraft  u  Bahnen — 
Jan.  14,  1910.  No.  11916  D. 
Instruction  Cars. 

Re-Equipped   Elevated   Instruction   Car 
of   the    Brooklyn   Rapid   Transit   System. 
Illustrated    detailed    description.    1200    w. 
Elec  Ry  Jour— Feb.  5,  1910.     No.  11443. 
Interurban. 

Lewiston,  Augusta  &  Waterville  Street 
Railway.  Illustrated  description  of  an  in- 
Jerurban  line  in  Maine,  operating  140 
miles  of  track.  5500  w.  Elec  Ry  Jour — 
Jan.  29,  1910.  No.  11310. 
Locomotives. 

New  Electric  Locomotives  for  the  New 
Haven  Railroad.  N.  W.  Storer.  Illus- 
trated description  of  recently  completed 
locomotives,  tested  with  remarkable  suc- 
cess. 1500  w.  Elec  Jour — Feb.,  1910.  No. 
1 1999. 

Railless. 

Railless  Electric  Traction.  R.  Lonne- 
man.  Illustrated  description  of  the  elec- 
tric trolley  system  without  rails.  1500  w. 
Cassier's  Mag — Feb.,  1910.     No.  11674  B. 

Mercedes-Stoll  Automobiles  for  Rail- 
less Electric  Traction  (Automobiles  a 
Trolley    aerien    Systeme    Mercedes    Elec- 

We  supply   copies  of  th 


tri(|ue      Stoll).      Illustrated      description, 
with  data  of  railless  trolley  lines  in  Aus- 
tria.    1500  w.     Genie  Civil — Jan.  8,   1910. 
No.   1 1 734  D. 
Single-Phase. 

The  Padua- I'usina  Single-Phase  Line 
(Ferrovia  a  Trazione  elettrica  monofase 
Padova-Fusina).  Describes  briefly  the 
line  and  equipment.  Ills.  2500  w.  Ing 
hVrro — Jan.  i,  1910.  No.  11745  D. 
Stray  Currents. 

]"'.lcctrolysis  by  Earth  Currents.  William 
A.  Del  Mar.  Explains  the  new  concep- 
tion of  electrolysis  which  is  a  reversal  of 
the  views  usually  held.  3000  w.  Elec  Wld 
— Feb.  17,  1910.  No.  1 1643. 
Subway  Signaling. 

Signal  System  of  the  Hudson  &  Man- 
hattan R.  R.  John  Leisenring.  Illustrated 
description  of  the  signal  system  in  the 
downtown  tunnels.  1500  w.  Sig  Engr — 
Feb.,  1910.  Serial,  ist  part.  No.  11697. 
Switches. 

Electric  Switch  Operating  Mechanism 
for  Street  Cars  (Elektrische  Weichenstell- 
vorrichtung  fiir  Strassenbahnwagen).  C. 
Werner.  Describes  devices  produced  by 
the  Siemens-Schuckertwerke.  Ills.  2500 
w.  Elek  Kraft  u  Bahnen — Jan.  4,  1910. 
No.  11914  D. 
Switzerland. 

The  Bellinzona-Mesocco  1500- Volt  Rail- 
way.    Illustrates  and  describes  interesting 
features  of  this  line.      1000  w.     Elec  Ry 
Jour — Feb.   19,   1910.     No.   11657. 
Track  Maintenance. 

The  Effect  of   Electrical   Operation   on 
the  Permanent-Way  Maintenance  of  Rail- 
ways.    Charles  Augustus  Harrison.     2500 
w.     Elec  A.ge — Jan.,  1910.     No.  11309. 
Trolley  Lines. 

Notes  on  Tramway  Overhead  Equip- 
ment. H.  Dudgeon.  Notes  on  overhead 
work,  considering  the  various  strains  en- 
countered. 1500  w.  Elec  Rev,  Lond — 
Jan.  28,  1910.  Serial,  ist  part.  No.  11527  A. 
The  Experimental  Catenary  Line  of  the 
Connecticut  Company.  An  illustrated  ac- 
count of  an  elaborate  service  test  of  cate- 
nary suspension  systems  on  a  line  between 
Middletown  and  Hartford,  Conn.  4000  w. 
Elec  Ry  Jour— Feb.  26,  1910.  No.  11893. 
Electric  Traction  on  the  New  Boule- 
vard Lille-Roubaix-Tourcoing  (La  Trac- 
tion electrique  sur  le  nouveau  Boulevard 
Lille-Roubaix-Tourcoing).  A.  Bidault 
des  Chaumes.  Illustrated  description  of 
the  line  and  its  equipment.  4000  w.  Genie 
Civil— Jan.  i,  1910.  No.  11730  D. 
York,  England. 

York  Electric  Tramways.  An  illustrated 
account  of  the  electrification  of  the  tram- 
ways, using  the  trolley  system.  2500  w. 
Tram  &  Rv  Wld — Feb.  10,  19 10.  No. 
11886  B. 

cse  articles.     See  page  158. 
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COMPENSATION  OF  WORKMEN  AND   EFFICIENCY 

OF  OPERATION. 

By  H.  L.  Gantt. 

IV.      FIXING  HABITS  OF  INDUSTRY. 

The  preceding  papers  in  Mr.  Gantt's  series,  which  began  in  our  February  issue,  showed 
how  the  efficiency  of  workers  under  either  day-work  or  piece-work  systems  of  payment 
must  be  influenced  by  the  mode  of  management  and  individual  compensation  adopted.  They 
proceeded  then  to  a  demonstration  of  the  effectiveness  of  the  policy  of  an  established 
"task  and  bonus,"  properly  introduced  and  administered.  The  third  article  showed  how  the 
task  and  bonus  could  be  properly  determined  and  administered.  We  now  pass  to  actual  re- 
sults secured  in  a  variety  of  cases,  under  differing  conditions,  with  all  the  essential  detail  of 
each  workman's  record.  By  graphic  representation  in  two  colors,  the  tendencies  and  the 
outcome  (both  individual  and  average)  are  made  strikingly  evident,  while  Mr.  Gantt's  own 
critical  comment  multiplies  the  value  of  the  charts  to  every  employer  of  labor.  A  conclud- 
ing chapter  next  month  will  show  the  relation  of  these  results  to  the  great  purpose  of 
manufacture — Profits. 

In  answer  to  many  inquiries  we  are  glad  to  announce  that  Mr.  Gantt's  entire  series, 
with  much  additional  introductory  matter  and  amplified  comment,  will  be  republished  shortly 
in  book  form  by  The  Engineering  Magazine. — The  Editors. 

IN  the  pursuit  of  the  study  of  the  possibiHties  of  performance  by 
workmen,  I  have  done  much  to  train  and  educate  them,  and 
consequently  have  seen  the  far-reaching  results  that  would 
follow  if  manufacturers  in  general  would  adopt  a  policy  of  educating 
and  training  the  workmen  they  need.  A  paper  on  Training  Workmen 
in  Habits  of  Industry  and  Co-operation,  read  by  me  before  The 
American  Society  of  Mechanical  Engineers  in  December,  1908,  was 
written  to  explain  the  advantages  of  such  a  policy.  Since  that  paper 
was  written  additional  results  have  been  obtained,  which,  when 
studied  in  detail,  illustrate  those  advantages  even  more  forcibly. 
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About  five  years  ago  I  was  engaged  by  a  cotton  mill  to  take  up  the 
question  of  making  their  labor  more  efficient,  but  as  they  were  very 
conservative  people  we  proceeded  slowly.  The  superintendent  and 
foremen  were  most  of  them  English  or  Scotch,  who  were  satisfied 
that  the  way  they  had  done  things  in  the  old  country  was  all  right, 
and  they  objected  to  any  change.  The  work  proceeded  very  slowly 
indeed,  but  we  gradually  succeeded  in  getting  our  time  and  record 
system  established  and  then  a  reliable  cost  system  soon  followed.  We 
were,  however,  unable  to  do  anything  for  a  long  time  that  had  any 
great  effect  on  the  work  itself,  and  after  we  had  succeeded  in  getting 
the  cost  system  in  operation  I  told  the  treasurer  that  we  had  done 
about  all  that  was  possible  under  the  conditions  existing.  The  little 
that  had  been  done,  however,  was  so  beneficial  that  in  April,  1908, 
the  treasurer  asked  me  to  come  and  finish  up  the  job,  saying  that  he 
now  had  a  new  superintendent  who  was  in  sympathy  with  the  work, 
and  that  the  worst  foremen  were  gone. 

During  the  year  or  more  during  which  I  had  not  visited  the  mill, 
attempts  had  been  made  to  extend  the  work  already  started,  but  from 
lack  of  experience  on  the  part  of  those  engaged  in  it,  practically  no 
progress  had  been  made. 

When  I  took  it  up  again  my  instructions  were  carried  out  con- 
scientiously, and  men  detailed  for  the  work  were  kept  on  it  continu- 
ously. 

Twelve  new  looms  had  recently  been  installed  in  the  weave  room, 
and  as  soon  as  a  competent  man  could  be  got  we  began  to  study 
how  to  run  these  looms  most  efficiently.  A  pick  counter  was  put  on 
each  loom,  and  the  best  weaver  in  the  room  (a  Pole  named  Samtak) 
was  given  four  of  them  to  run. 

A  trained  observer  with  a  stop  watch  stood  by  the  weaver  and 
studied  all  his  motions  in  detail.  He  learned  how  this  skilful  weaver 
stopped  and  started  his  loom,  how  he  removed  the  empty  bobbin 
from  the  shuttle  and  put  a  new  one  in,  how  he  tied  the  knot,  l^'roni 
these  observations  he  found  out  how  much  time  it  was  necessary  for 
the  loom  to  be  stopped  in  a  day,  and  consc(iucntly  what  proportion  of 
the  time  it  should  be  actually  weaving.  No  time  was  allowed  for 
"loom  out  of  order,"  or  "no  filling,"  or  any  other  cause  that  might  be 
eliminatcfl.  Steps  were  taken  to  be  sure  tliat  the  loom  was  in  good 
order  and  that  j)roper  filling  should  always  be  on  hand,  and  a  task 
was  set  on  the  supposition  that  all  removable  obstacles  would  be  re- 
moved. This  task  was  fixed  as  the  number  of  picks  the  loom  should 
throw  provided  these  unnecessary  delays  were  eliminated,  and  a  sub- 
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stantial  bonus  was  offered  for  its  accomplishment.  Jt  was  expressed 
as  a  percentage  of  the  total  number  of  picks  the  loom  would  throw 
if  it  ran  constantly  all  day  without  any  stop.  It  is  interesting  to  note 
that  the  task  was  greater  than  the  best  weaver  had  been  able  to  accom- 
l)lish  regularly  before  we  had  made  special  provision  to  remove  the 
obstacles.  Having  decided  upon  the  task,  three  of  the  next  best 
weavers  in  the  room  were  chosen  to  do  it  and  Samtak  was  the  in- 
structor to  teach  them  how. 

The  three  men  chosen  are  those  whose  names  are  at  the  top  of 
Chart  I  (facing  page  164).  They  were  all  Greeks,  speaking  almost  no 
English.  The  instructor,  Samtak,  is  a  Pole,  whose  English  is  not  very  * 
good,  and  who  could  make  himself  intelligible  to  the  Greeks  only  by 
signs.  The  first  man,  Papadimitri,  declined  to  work  under  instruc- 
tions and  on  task  work.  He  was  not  discharged  but  allowed  to  work 
his  own  way  until  he  should  see  where  his  interest  lay.  We  there- 
fore had  Samtak  give  all  of  his  attention  to  the  other  two,  our  ob- 
server, who  had  studied  Samtak's  work,  being  constantly  on  hand 
keeping  a  record  of  the  number  of  picks  each  loom  threw  per  hour, 
and  removing  the  obstacles  to  the  men's  performing  the  task.  Both 
men  failed  to  earn  a  bonus  on  the  first  day — this  is  shown  by  the  red 
mark — but  on  the  next  two  days  they  came  so  near  it  that  it  was 
allowed  them,  and  they  got  a  black  mark. 

Our  observer,  however,  satisfied  himself  that  failure  to  perform 
the  task  was  due  to  the  fact  that  the  warps  and  filling  were  not  com- 
ing in  a  satisfactory  manner,  and  that  some  of  the  looms  were  not 
just  right.  He  accordingly  ceased  for  a  time  to  urge  the  men  to  per- 
form the  task  and  devoted  his  attention  to  getting  things  in  such 
a  condition  that  these  obstacles  would  be  removed.  The  black  cross 
shows  that  the  men  were  on  day  work  and  were  making  no  special 
effort  to  perform  a  task.  At  the  end  of  eleven  days  our  observer  felt 
that  conditions  were  all  right  and  he  started  the  men  again.  Papa- 
dimitri by  this  time  had  concluded  that  we  were  going  to  ''play  fair'' 
and  wanted  to  start  too.  The  black  lines  on  the  chart  show  how  soon 
all  began  to  make  their  bonus  pretty  regularly. 

It  was  necessary,  however,  for  our  observer  to  be  constantly  on 
hand  and  to  keep  a  record  of  their  work  hour  by  hour,  for  he  would 
frequently  find  some  loom  falling  behind,  which,  if  not  looked  after 
would  cause  the  weaver  to  lose  his  bonus.  \Mienever  he  found  a 
loom  not  doing  all  it  should  he  called  Samtak's  attention  to  it,  with 
the  result  that  the  cause  was  soon  discovered  and  removed ;  but  Sam- 
tak seldom  at  first  noticed  a  lagging  loom.     Again,  Samtak  was  at 
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first  very  slow  at  making  any  complaint  if  anything-  was  wrong,  but 
the  example  of  our  instructor  and  the  incentive  of  a  bonus  of  6  cents 
for  each  weaver  who  made  his  bonus,  and  lo  cents  each  if  all  made 
bonus,  gradually  taught  him  to  look  out  for  their  interests  and  his 
own.  It  took  the  entire  time  of  our  observer  for  several  weeks  to  get 
the  conditions  such  that  no  obstacle  would  arise  which  Samtak  could 
not  remove.  It  must  be  remembered  that  while  Samtak  was  a  good 
weaver,  he  was  not  a  teacher.  He  had  in  the  past  been  trained 
not  to  object  when  things  went  wrong,  but  to  do  the  best  he  could 
without  complaining.  Even  with  the  example  of  the  instructor  and 
the  incentive  of  a  bonus,  it  was  some  time  before  he  realized  that  we 
really  intended  that  he  should  assert  himself. 

We  began  to  study  the  looms  about  the  first  of  June,  and  started 
the  first  task  workers  early  in  July,  but  it  was  nearly  the  middle  of 
August  before  we  were  ready  to  start  others  on  task  work.  By  this 
time  other  weavers  were  willing  to  try,  but  it  required  the  attention 
of  both  Samtak  and  our  observer  to  get  these  men  going  right.  It 
took  the  first  two  of  these  men  about  three  weeks  to  become  skilful 
enough  to  do  the  task,  but  the  third,  fourth  and  fifth  did  it  from  the 
start.  During  September  and  October  we  put  on  several  more  who 
gradually  became  proficient. 

By  this  time  we  had  gotten  all  of  the  best  weavers  on  task  work, 
and  henceforth  we  had  to  train  the  poorer  ones,  which  partially  ac- 
counts for  the  sudden  increase  of  red  marks.  Another  cause  for  this 
increase  was  the  fact  that  several  trained  weavers  left.  They  had  not 
yet  become  convinced  that  we  were  going  to  treat  them  fairly,  and 
left  for  some  insignificant  cause.  The  dropping  out  of  these  men 
shows  the  importance  of  time  in  doing  this  work.  Until  the  workmen 
become  thoroughly  satisfied  through  their  own  experience  that  the 
job  they  have  is  the  best  one  they  can  get,  they  may  l)e  stampeded  by 
a  very  slight  cause. 

Our  gang  had  now  become  too  large  for  Samtak,  whose  allot- 
ment was  twelve  weavers;  and  we  started  another  gang,  placing  in 
charge  of  it  the  weaver  Shea,  whose  name  indicates  his  nationality. 
Ifc  was  the  only  bonus  weaver  who  ccnild  speak  Knglish. 

While  there  are  some  exceptions  the  chart  has  a  tendency  to  be- 
come blacker  slowly  as  time  progresses. 

Chart  II*  shows  the  record  of  Samtak's  gang  from  March  T  to 
October  9.  1909.  This  chart  distinctly  blackens  as  time  progresses. 
This  means  more  than  that  the  men  have  acquired  the  skill  to  do  the 
work.    They  have  acquired  the  habit  of  w(^rking  steadily  and  keeiMng 
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their  attention  on  tlicir  work.  The  red  crosses  signifying  absence  are 
notably  lessened.  'Ihcse  men  have  not  only  improved  in  skill,  but  in 
habits  of  industry;  and  the  gani;'  boss  Sanitak  is  not  their  driver,  but 
their  helper  and  friend.  The  blackening  of  the  chart  signifies  not 
only  that  more  work  is  done,  but  that  it  is  done  better,  for  black 
means  that  both  quantity  and  quality  are  up  to  the  standard.  There 
is  one  man  in  the  group  whose  history  is  worth  studying,  namely  the 
weaver  Samtak,  brother  of  the  gang  boss.  Note  that  he  began  on  this 
work  on  September  21,  1908.  He  was  a  good  weaver  who  had  been 
working  in  the  mill  off  and  on  for  several  years.  His  temper  is  such 
that  he  was  liable  to  leave  on  the  slightest  pretext,  but  in  a  few  weeks 
or  months  would  come  back  for  a  job,  probably  having  left  his  new 
job  for  some  similar  slight  cause. 

He  would  not  do  task  work  at  first,  although  offered  a  chance,  but 
took  hold  when  he  found  others  profiting  from  it.  The  old  habit, 
however,  of  quitting  on  a  slight  pretext  was  still  on  him,  and  he  left 
before  Christmas.  By  the  first  of  the  year  he  was  back,  but  he  had 
lost. his  ability  to  make  his  bonus,  and  he  spent  nearly  two  weeks  be- 
fore he  earned  it  a  single  time.  Note  also  that  he  was  absent  three 
days  in  the  first  two  weeks.  Was  he  again  looking  for  another  job? 
His  actions  during  this  time  indicate  an  unsettled  frame  of  mind. 
Again  in  the  latter  part  of  February  the  wanderlust  came  over  him. 
Early  in  May  he  again  had  a  slight  attack,  possibly  of  ''spring  fever." 
Since  that  time  he  seems  to  be  entirely  cured. 

We  knew  this  man  and  understood  his  moods,  and  we  know  what 
kind  of  a  change  has  taken  place.  Have  not  many  others  been  influ- 
enced in  the  same  manner? 

In  considering  this  work  an  important  element  to  be  noted  is  the 
time  needed.  When  we  began  our  study  in  June,  1908,  we  already 
had  in  operation  means  for  learning  how  long  each  worker  spent 
on  every  job  and  how  much  work  was  done.  There  was  also  in  ex- 
istence a  system  of  laying  out  the  work  from  the  office.  In  other 
words,  the  general  mechanism  of  our  system  was  in  operation  and 
working  smoothly,  yet  it  was  several  months  before  we  got  enough 
task  work  going  to  make  any  real  show.  If  we  had  attempted  to  in- 
troduce it  much  faster  w^e  should  have  met  with  two  difficulties.  First, 
it  would  have  been  impossible  for  us  to  remove  all  the  obstacles  for 
a  large  number  of  weavers.  Second,  the  poor  weavers  would  prob- 
ably have  persuaded  the  good  ones  not  to  try  to  do  as  we  wished. 
The  best  evidence  of  this  is  that  Papadimitri.  one  of  the  very  best 
weavers,  declined  to  do  the  work  at  first. 
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Time  is  needed  to  overcome  prejudice  and  to  change  habits.  This 
is  a  psychological  law,  and  its  violation  produces  failure,  just  as 
surely  as  the  violation  of  the  laws  of  physics  or  chemistry. 

Chart  III*  represents  our  progress  in  training  workers  to  do  their 
task  in  winding  weaving  bobbins — bobbins  of  filling  that  go  into  the 
shuttles.     Each  operative  tends  a  number  of  spindles,  and  the  work 
consists  first  of  taking  out  full  bobbins  and  putting  empty  oiles  in 
place ;  second,  removing  empty  spools  from  which  the  yarn  has  been 
taken,  and  replacing  them  with  full  spools.     In  as  much  as  the  ma- 
chine runs  at  a  constant  speed,  the  bobbins  fill  and  the  spools  empty 
more  rapidly  with  coarse  yarn  than  with  fine ;  hence  it  was  necessary 
to  make  a  careful  detail  study  of  the  subject  to  set  a  proper  task  for 
different  sizes  of  yarn.    This  study  took  about  six  weeks,  and  having 
settled  upon  proper  tasks,  we  started  a  girl  named  Wagner  on  task 
work  early  in  February.    She  would  not  do  it  at  first  but  staid  home 
for  a  week.    At  the  end  of  that  time  she  came  to  work  willing  to  do 
as  we  wished,  and  was  evidently  surprised  at  the  ease  with  which  she 
succeeded.     On  March  i  we  began  to  keep  the  charts.    At  that,  time 
those  doing  the  task  as  shown  by  the  chart  represented  but  a  small 
proportion  of  the  whole  number  of  workers.     Our  gang  boss,  Mc- 
Cabe,  received  5  cents  for  each  worker  that  made  a  bonus  and  10 
cents  each  if  all  made  it.    Our  observer  was  constantly  on  hand,  at 
first,  to  help  him  remove  obstacles,  and  to  see  that  the  workers  had 
every  opportunity  to  work  efficiently.    In  spite  of  this  a  large  propor- 
tion of  the  first  ones  failed  to  earn  the  bonus  regularly   and  gradually 
left.     Many  of  these  were  girls  who  evidently  found  continuous  at- 
tention to  their  work  irksome,  and  even  though  they  were  capable  of 
doing  the  work,  preferred  the  more  free  and  easy  method  to  which 
they  had  been  accustomed.    Others  showed  but  little  ability  to  do  the 
work  or  to  learn.    The  fact,  however,  which  is  evident  from  the  chart 
— that  the  larger  the  number  of  bonus  workers  in  the  mill,  the  faster 
the  new  ones  learned — is  a  matter  of  great  psychological  importance. 
There  is  in  every  workroom  a  fashion,  or  habit  of  work,  and  the  nciv 
worker  follows  that  fashion,  for  it  isnt  respectable  not  to.    The  man 
or  woman  who  ignores  fashion  docs  not  get  much  pleasure  from  asso- 
ciating with  those  that  folhnv  it,  and  the  new  member  consequently 
tries  to  fall  in  with  the  sentiment  of  the  community.    Our  chart  shows 
that  the  stronger  the  sentiment  in  favor  of  industry  is,  the  harder  the 
new  member  tries  and  the  sooner  he  succeeds.     We  must  therefore 
make  our  compensation  such  as  to  encourage  the  habit,  or  fashion,  of 
industry ;  and  our  charts  show  to  what  extent  we  have  succeeded  in 
fixing  this  hal)it. 


•  Chart   111    is  inscrtctl  between   pages   1C8   ami   IfiO. 
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It  is  iiUcrcsling  tu  note  thai  altlioiigh  failures  most  frequently 
occurred  on  Monday,  even  this  habit  could  be  cured. 

The  mill  shut  down  for  about  three  days  about  July  4  to  take 
stock,  and  as  \vc  had  just  gotten  this  room  in  good  shape,  that  little 
vacation  may  be  used  as  a  dividing  line  on  this  chart.  Remembering 
that  solid  black  indicates  that  the  full  amount  of  work  has  been  done, 
and  that  all  of  it  was  up  to  standard  for  (juality,  while  solid  red  repre- 
sents that  the  work  was  below  standard  either  for  quantity  or  quality, 
and  sometimes  for  both ;  also  that  the  black  cross  means  the  worker 
was  doing  day  work,  while  the  red  cross  means  that  the  worker  was 
absent,  the  amount  of  black  on  any  day  is  a  measure  of  efficiency  for 
that  day  and  the  red  is  a  very  accurate  measure  of  the  amount  of 
supervision  needed,  for  all  cases  of  failure  to  perform  the  task  must 
be  investigated,  and  all  cases  of  absenteeism  should  be  inquired  into. 
The  gradual  change  of  the  chart  from  red  to  black  means  not  only 
that  the  workers  are  becoming  more  skilful  and  regular  in  their 
habits,  but  that  the  machinery  is  being  kept  in  better  order,  for  the 
task  is  so  set  that  unless  the  machines  are  in  good  condition  the  bonus 
cannot  be  earned. 

Since  July  4,  not  only  has  the  amount  of  supervision  needed  been 
diminished  and  a  regular  output  maintained,  but  the  workmen  been 
much  more  regular  in  attendance  and  none  have  left.  The  indica- 
tions of  the  chart  are  that  the  output  of  the  room  since  July  4  has 
been  larger,  better  and  more  uniform.  It  is  now  easy  to  predict  the 
daily  output  and  to  make  promises  of  delivery  that  will  be  kept  with- 
out special  effort  on  the  part  of  the  foreman.  Before  July  4  such  pre- 
dictions w^ere  only  estimates,  and  a  proper  output  w'as  kept  up  only 
by  constant  supervision.  As  the  gang  boss  in  this  room  gets  a  bonus 
of  5  cents  for  each  worker  wdio  earns  a  bonus,  and  10  cents  each  if 
all  earn  bonus,  it  is  easy  to  see  that  the  superintendent  does  not  have 
to  worry  much  either  about  the  quantity  or  quality  of  the  product.  It 
is  easy  to  measure  the  quantity,  and  the  quality  is  taken  care  of  more 
easily  still,  for  the weaver  who  gets  poor  bobbins  refuses  to  use  them. 

Chart  R'^  represents  girls  winding  yarn  on  spools.  Note  that  it 
was  the  fashion  among  these  not  to  try  for  the  bonus  on  Saturday. 
Most  of  them  could  earn  it  every  day  if  they  chose,  but  there  was  evi- 
dently a  feeling  against  w^orking  hard  on  Saturday. 

Note  that  on  March  6  two  girls  tried  to  break  this  precedent,  but  it 
was  too  strong,  and  on  March  13  all  failed.  On  March  20  another 
tried.  On  ^Vlarch  2"/  one  of  the  first  two  tried  again,  but  after  that  all 
gave  it  up  for  three  weeks.    Then  our  first  tw^o  evidently  decided  that 


*  Charts  1\'  and  \',  on  one  sheet,  are  inserted  between  pages  172  and  173. 
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they  would  defy  public  opinion,  which  they  did  pretty  successfully 
until  June  6,  when  apparently  by  common  consent  all  ''took  it  easy." 
After  that,  however,  all  gradually  fell  into  line  and  the  Saturday  in- 
efficiency disappeared  as  did  the  Monday  inefficiency  on  Chart  III. 

Chart  V*  represents  girls  inspecting  cloth  and  mending  slight  de- 
fects in  weaving,  trimming  ends,  etc.  This  is  high-grade  work  and 
all  defects  must  be  eliminated.  We  started  the  task  after  careful 
study,  and  while  most  the  girls  showed  the  ability  to  perform  the  task 
only  two  did  it  with  any  degree  of  regularity.  On  April  7  three  left 
because  they  were  unwilling  to  maintain  the  high  standard  of  quality 
that  had  been  set.  The  chart  shows  the  difficulty  of  getting  new  ones 
to  do  the  work.  Fortunately  the  three  dissatisfied  ones  came  back 
for  their  jobs  in  a  few  days,  and  soon  became  better  than  ever.  These 
inspectors  were  supplied  with  work  and  had  the  heavy  cloth  handled 
for  them  by  the  three  men  whose  names  are  at  the  top  of  the  chart. 
Each  of  these  men  received  two  cents  for  each  girl  that  made  a  bonus. 
Early  in  July  it  was  decided  to  give  the  boss  weaver,  who  has  not  yet 
been  mentioned,  a  bonus.  He  is  an  excellent  man  and  was  undoubt- 
edly doing  his  work  well,  but  we  felt  that  his  bonus  should  depend 
upon  the  quality  of  the  work  turned  out.  In  as  much  as  the  better 
the  cloth  was  when  it  came  from  the  weaving  room,  the  easier  the  task 
of  the  inspectors  would  be,  we  decided  to  make  his  bonus  in  propor- 
tion to  the  number  of  inspectors  that  earned  theirs.  The  inspectors 
rit  once  began  to  earn  bonus  with  great  regularity,  for  the  boss  weaver 
found  that  the  inspectors  were  only  too  anxious  to  point  out  defects 
which  it  was  to  his  interest  to  have  corrected.  He  visits  the  inspect- 
ing room  frequently  during  each  day,  and  by  the  reports  he  gets  keeps 
closely  in  touch  with  what  his  weavers  are  doing.  The  result  is  a 
continuous  improvement  in  the  quality  of  their  work. 

Taking  all  of  these  charts  together  wc  note  the  following:  That  the 
amount  of  supervision  needed  has  diminished ;  that  the  quality  of  the 
work  is  better ;  that  the  quantity  is  greater ;  that  the  amount  being 
turned  out  can  be  predicted  accurately,  and  hence  promises  need  no 
longer  be  guesses,  but  can  be  made  and  kept ;  that  the  workers  are 
not  only  earning  more  money,  but  are  acquiring  hotter  habits  of 
work  which  will  make  them  better  citizens. 

Chart  \  I  (page  170)  shows  actual  rcsulis  in  task  work  that  has 
been  going  on  for  over  two  years,  showing  increase  in  output  and  de- 
crease in  cost.  Charts  similar  to  Charts  I  to  V  were  kept  for  most  of 
this  work  while  it  was  being  installed,  and  they  show  characteristics 
identical  with  those  displayed  on  the  charts  here  given.     They  carry 
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the  records  of  nearly  loo  people,  men  and  women,  cliiefly  Xew  Kng- 
kuidcrs  or  French  Canadians. 

In  this  chart  the  heavy  line  marked  lOO  represents  the  output  per 
operative  and  the  wage  cost  per  unit  of  product  before  we  began  to 
study  the  problem.  Figure  i  on  this  chart  represents  the  various 
operations  in  bleaching,  finishing,  and  putting  up  sheeting.  The 
ordinates  of  the  upper  heavy  line  measured  from  the  base  Hne  marked 
o  represent  the  present  output  per  worker  compared  with  the  former 
output  of  unity,  an  average  increase  of  about  80  per  cent.  The 
broken  line  represents  the  present  average  wages,  about  40  per  cent 
greater  than  the  former  wages.  The  lower  full  line  represents  the 
new  wage  cost  per  piece,  which  averages  only  about  60  per  cent  of 
the  former  wage  cost.  In  other  words,  we  are  getting  an  increase  in 
output  of  80  per  cent  and  each  unit  costs  us  only  60  per  cent  of  what 
it  did  before.  Our  charts  have  already  made  it  clear  that  the  super- 
vision needed  is  less,  hence  the  profits  have  actually  increased  to  a 
much  greater  degree  than  the  charts  indicate. 

Figures  2,  3  and  4  on  this  same  chart  illustrate  even  more  forci- 
bly the  effect  of  task  work  with  a  bonus,  for  in  these  cases  the  aver- 
age output  is  in  all  cases  more  than  double,  and  in  one,  the  manufac- 
ture of  pillow  cases,  more  than  three  times  as  great. 

The  increase  in  the  case  of  the  pillow-case  factory  was  so  great  as 
to  indicate  that  the  work  must  have  been  done  very  inefficiently  be- 
fore. This  was  undoubtedly  true,  but  probably  not  more  inefficiently 
than  in  many  shops  run  by  a  foreman  who  has  no  special  training  as 
an  executive,  and  of  whom  much  more  is  expected  than  he  could 
possibly  do  efficiently. 

But  this  is  not  all ;  a  fortunate  set  of  conditions  enabled  us  to  get 
a  measure  of  the  improvement  in  quality  which  had  been  obtained. 
Soon  after  the  reorganization  of  the  pillow-case  factory  represented 
in  Figure  4  on  this  chart  got  well  under  way,  there  was  a  serious 
complaint  of  bad  work  from  one  of  the  largest  customers.  An  inves- 
tigation proved  that  the  complaint  was  well  founded,  and  the  cus- 
tomer was  asked  to  return  all  the  goods. 

About  fifty  cases  of  goods  were  returned,  and  of  course  the  bad 
work  was  all  blamed  on  the  new  system.  The  inspection  of  the  first 
few  cases  proved  that  the  number  of  imperfections  per  case  varied 
greatly,  and  it  was  decided  to  keep  an  exact  record  of  what  the  im- 
perfections in  each  case  were,  and  whether  the  work  was  done  before 
or  after  the  installation  of  the  task  and  bonus  system.  The  result  was 
as  follows:    In  28  cases  of  goods  done  before  task  work  was  started, 
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the  average  number  of  imperfections  per  case  was  473^.  In  two 
cases  done  after  the  task  work  was  started,  but  before  the  inspection 
was  going  properly,  the  average  number  of  imperfections  per  case 
was  2.  In  eleven  cases  done  under  the  task  and  bonus  system  after 
the  inspection  was  going  properly,  the  number  of  imperfections  per 
case  was  less  than  one. 

Representing  by  unity  in  Figure  4  the  number  of  imperfections 
per  case  before  the  task  and  bonus  system  was  started,  the  short  line 
represents  the  number  afterward — less  than  2  per  cent. 

This  improvement  in  quality  also  points  to  the  fact  that  the  pillow- 
case factory  was  badly  run ;  the  interesting  fact  is  that  it  was  possible 
to  make  such  a  great  improvement  in  a  few  weeks. 

The  next  question  that  naturally  comes  to  one's  mind  is  that  of 
the  permanence  of  these  results.  On  this  subject  we  have  some  data 
also. 

About  six  years  ago  we  began  the  reorganization  of  a  packing- 
box  factory,  w^hich  made  five  or  six  hundred  cases  per  day  and  was 
run  in  connection  with  two  large  bleacheries  of  cotton  cloth.  This 
factory  had  been  a  sore  spot,  and  whenever  shipments  were  delayed 
the  box  factory  came  in  for  its  share  of  the  blame.  It  took  nearly  a 
year  to  get  this  factory  into  shape,  but  for  the  past  five  years  it  has 
run  so  smoothly  that  the  manager  of  the  bleachery  has  hardly  been 
aware  of  its  existence.  Two  years  ago  they  had  in  this  factory  sev- 
enteen bonus  w^orkers ;  now  they  have  nineteen  bonus  workers  out 
of  a  total  of  thirty  workers. 

The  organization  of  one  of  the  bleacheries  referred  to  was  prac- 
tically completed  on  these  lines  over  two  years  ago,  and  it  is  running 
today  better  than  it  did  then.  The  management  of  the  other  bleachery 
is  gradually  being  remodeled  on  the  same  lines. 

The  management  of  the  pad  dyeing  department  of  a  large  dye 
works  has  been  remodeled  on  these  lines,  with  the  result  of  prac- 
tically doubling  the  output  and  distinctly  improving  the  quality.  The 
workmen  are  getting  much  better  wages,  and  the  costs  are  decidedly 
lower.  This  department  has  been  running  on  these  lines  over  a  year, 
and  is  running  much  better  today  than  at  any  time  yet. 

No  better  testimonial  both  to  the  quality  of  the  work  done  and  the 
economy  with  which  it  is  being  done  can  be  had  than  the  fact  that, 
notwithstanding  the  increased  output  per  machine,  they  have  been 
obliged  to  add  other  machines  to  the  dye  works  to  take  care  of  the 
business  offered,  until  they  are  doing  in  this  department  today  nearly 
three  times  w-hat  they  did  two  years  ago. 
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Clara  Corrigax 
Frances  GROGAn 
Theresa  Liepert 
Mary  Livsey 
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Mary  Livsey 

F.KlTCHEN 

N.Kallahan 


January 


February 


KEY    B  Bonus  Earned     B  Bonus  Lost      X^^ay^o^^     X  ■'^^sent 
CHART    VIT.      BONUS    RECORD    OF    GIRLS    WORKING    IN    A    FOLDING    ROOM. 
The  upper  half  shows  eight  weeks  in  1909.     The  lower  half,  the  corresponding  8  weeks 
in  1910.     Remembering  that  red  means  bonus  lost  and  black  bonus  earned,  the  improvement 
in  12  months  becomes  strikingly  apparent. 

Chart  VII  represents  girls  working  in  the  folding  room  of  a 
bleachery — not  one  of  those  previously  referred  to — and  is  interesting 
from  the  fact  that  they  belong  to  an  entirely  different  class  of  people 
from  those  in  the  cotton  mill  (as  can  be  seen  by  their  names),  and 
also  from  the  fact  that  some  of  these  girls  have  often  as  many  as  ten 
or  fifteen  different  kinds  of  work  per  day.  In  starting  this  group, 
which  is  much  larger  than  the  number  shown  here,  we  had  exactly 
the  same  experience  as  with  the  weavers  and  the  winders;  one  of  the 
girls  declined  to  do  as  we  wished  at  first,  and  afterwards  became  one 
of  our  best  workers.  These  three  cases  illustrate  the  fact  that  a 
worker  may  hesitate,  or  even  refuse  to  do  work  by  a  new  method, 
and  still  become  ultimately  a  good  and  loyal  worker  under  the  nev/ 
methods.  The  action  of  a  workman  when  brought  up  against  a  new 
method  is  largely  infiuenccd  by  his  temperament,  or  the  opinions  of 
his  friends.  When,  however,  this  method  has  been  established  all 
tiic  evidence  available  goes  to  show  that  these  results  are  not  only 
permanent,  l)nt  that  the  workers  become  more  proficient  and  the 
product  better.  This  chart  shows  the  improvement  after  a  year's 
trainini,^     We  began  the  task  and  bonus  in  November.   looS.     The 
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CHART   IV.      TASK   AND   BONUS   RECORD  OF   GIRLS    WINDING    YARN    ON    SPOOLS.        NOTE   »ISAPPEARANCE   OF    SLACK-SATURDAY    HABIT. 

CHART     V.      TASK   AND   BONUS   RECORD  OF  CLOTH    INSPECTORS    AND    MENDERS.       NOTE     IMPROVEMENT   FOLLOWING   ESTABLISHMENT   OF   BONUS   TO    HE.\D   WE.WER    E.\RLY    IN  JULY. 
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upper  section  of  the  chart  shows  how  the  girls  worked  about  the  time 
the  system  got  well  started.  The  lower  section  is  a  record  of  the  same 
girls  a  year  later. 

Co-OPER.\Tiox. — A  careful  analysis  will  show  that  we  have  estab- 
lished a  system  of  co-operation,  where  it  is  to  the  interest  of  each 
bonus  worker  to  do  as  much  work  as  he  can,  and  to  do  it  as  well  as 
possible.  Further,  if  a  workman  does  poor  work,  others  suffer  beside 
himself,  with  the  result  that  he  either  learns  to  do  good  work  or  finds 
work  elsewhere.  As  it  is  to  the  interest  of  the  worker  to  do  good 
work,  and  plenty  of  it,  he  contracts  the  habit  of  doing  a  large  amount 
of  good  work.  As  long  as  it  is  to  his  financial  interest  he  will  continue 
to  cultivate  this  habit. 

There  are  only  four  ways  in  which  such  a  system  can  go  to  pieces. 

The  first  way,  and  the  one  most  liable  to  happen,  is  by  a  change 
of  management,  by  which  the  men  in  authority  who  have  been  trained 
under  these  methods  are  replaced  by  men  not  so  trained.  Such  men 
might  destroy  the  whole  structure  before  they  knew  what  they  were 
doing.  This  was  done  to  a  large  extent  at  the  Bethlehem  Steel 
Works. 

The  second  is  by  a  desire  on  the  part  of  the  management  to  get 
work  done  more  cheaply  still.  In  this  case  they  might  do  great  harm 
by  cutting  wages,  or  increasing  tasks.  In  as  much,  however,  as  under 
this  system  they  can  get  work  done  more  cheaply  than  their  com- 
petitors can  do  it,  they  have  so  far  been  willing  as  a  rule  to  let  the 
workmen  have  fair  wages,  especially  when  they  realize  how  much 
harder  it  will  be  to  train  up  a  new  set  of  workmen  at  lower  wages  or 
more  difficult  tasks. 

Chart  V  shows  in  a  marked  manner  the  effect  of  losing  a  few 
skilled  workers. 

The  third  way  is  for  the  workers  to  demand  more  wages.  In  as 
much  as  they  are  making  more  wages  in  a  mill  run  this  way  than  they 
can  get  elsewhere,  this  is  not  liable  to  happen. 

The  fourth  way  is  for  the  business  to  fall  off  to  such  an  extent  as 
to  give  no  work.  Here  again  the  plant  operated  in  this  manner  will 
hold  out  longest,  for  costs  are  lower.  It  is  also  a  fact,  shown  by  ex- 
perience, that  if  there  is  an  increase  of  work  it  can  be  provided  for 
much  more  readily  under  this  system,  where  our  trained  men  are 
capable  of  teaching. 

While  this  discussion  is  of  importance  to  the  man  considering  the 
adoption  of  these  methods,  the  most  important  fact  for  people  in 
general  is  that  our  immigrants   as   well   as   our   native  people   can 
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be  trained  to  habits  of  industry  and  made  efficient,  and  that  a  scheme 
of  co-operation  can  be  devised  that  is  beneficial  ahke  to  employer  and 
employee.  Further,  it  is  of  importance  that  when  once  in  operation 
these  methods  are  continued  and  perfected  by  the  workers  them- 
selves. 

If  these  methods  were  introduced  extensively,  it  is  without  ques- 
tion that  the  habit  of  the  shop  would  influence  that  of  the  com- 
munity, and  there  would  be  a  general  increase  in  efficiency.  The 
habits  a  man  has  to  acquire  to  become  efficient  in  one  class  of 
work  stand  him  in  good  stead  in  becoming  efficient  in  other  work. 
These  habits  of  work  are  vastly  more  important  than  the  work 
itself,  for  it  is  our  experience  that  a  man  who  has  become  efficient 
in  one  thing,  readily  learns  to  become  efficient  at  doing,  other  things. 
The  ability  of  such  people  to  produce  wealth  is  more  to  the  country 
than  the  wealth  itself.  The  productive  power  is  more  valuable  than 
the  product.  Many  of  the  workers  represented  on  our  charts  are 
immigrants  who  cannot  speak  English,  yet  in  a  few  months  at  most 
they  become  far  more  efficient  than  the  average  mill  operative,  who 
professes  to  be  skilled. 

It  must  be  emphasized,  however,  that  this  training  was  done  only 
by  the  very  best  workers  under  the  direction  of  good  teachers,  that 
the  individual  was  given  the  personal  attention,  day  after  day,  of 
the  teacher  and  the  expert  workman,  and  that  he  was  assured  of  good 
compensation  if  he  succeeded.  We  concentrate  on  the  individual, 
but  when  a  few  have  learned,  and  are  being  benefited,  others  are  not 
slow  to  imitate.  One  cannot  learn  to  do  this  work  by  reading 
magazine  articles ;  it  must  be  learned  in  the  shop  where  an  educated 
man  studies  the  work  and  the  workmen.  When  he  has  become 
familiar  with  both  work  and  workmen  he  can  make  a  start,  but  to 
try  to  do  much  without  this  kind  of  practical  experience  is  about  as 
futile  as  trying  to  learn  to  skate  through  a  correspondence  school. 

To  succeed  in  this  work  the  teacher  must  have  the  ability  to 
analyze  and  investigate,  and  must  himself  be  trained  in  such  habits 
of  industry  and  concentration  as  to  enable  him  to  become  master  of 
his  subject. 

In  his  inaugural  address.  President  Lowell,  of  Harvard  Univer- 
sity, emphasized  the  importance  of  hard  and  accurate  thought  in  the 
following  words : 

"The  student  ought  to  be  trained  to  Jiard  and  accurate  thought, 
and  this  will  not  come  from  surveying  the  principles  of  many  sub- 
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jects.  It  requires  a  mastery  of  something  acquired  by  continuous 
application." 

If  we  substitute  for  hard  and  accurate  thought,  hard  and  accurate 
ivork,  his  remarks  are  just  as  true  when  applied  to  the  workmen  as 
to  the  student.  The  w^orkman  who  has  become  master  of  something 
takes  pride  in  his  work  and  soon  distinctly  improves  in  personal 
appearance.  The  improvement  is  so  universal  and  so  marked  as  to 
be  always  distinctly  recognizable,  and  is  much  more  than  can  be 
accounted  for  by  the  increase  in  wages  which  enables  him  to  dress 
better. 

This  improvement  is  even  more  marked  in  girls  than  in  men,  for 
the  girls  invariably  acquire  a  better  color  and  improve  in  health. 
In  one  case  the  girl  bonus  workers  formed  a  society  and  adopted  a 
badge  which  they  all  wore.  Only  those  who  could  earn  their  bonus 
were  eligible.  This  incident  is  a  little  thing  in  itself,  but  it  shows 
the  feeling  that  comes  with  mastery  of  some  subject.  They  know 
what  they  can  do  and  are  proud  of  it.  This  consciousness  of  effi- 
ciency, this  knowledge  that  they  have  succeeded  and  can  do  it  again, 
puts  the  worker  in  a  very  different  class  from  those  who  go  along 
day  after  day  watching  the  clock  and  doing  just  enough  not  to  get 
discharged. 

The  task  gives  the  worker  a  definite  object  to  strive  for,  causes 
a  certain  amount  of  mental  exhilaration,  and  invariably  increases  the 
keenness  of  the  perceptions. 

From  our  task  workers  we  frequently  get  instructors  and  some- 
times investigators.  From  our  investigators  and  instructors  w^e  get 
an  ample  supply  of  superintendents  and  foremen.  The  foremen  and 
superintendents  trained  under  this  system  have  proved  far  more 
successful  than  any  it  was  possible  to  hire. 


A    GENERAL    REVIEW    OF    HYDROELECTRIC- 
ENGINEERING    PRACTICE. 

By  Frank  Ko ester. 

II.     HEAD-RACES,    PRESSURE    PIPES,   AND   PENSTOCKS. 

This  is  the  second  article  in  Mr.  Koester's  series;  the  first  installment,  published  in 
April,  was  concerned  with  the  impounding  of  water  supplies  and  the  engineering  construc- 
tion necessary  to  that  end.  The  purpose  is  not  to  instruct  the  specialist  in  hydro-electric 
engineering.  It  is  to  provide  a  clear  and  concise  statement  of  the  fundamentals  of  estab- 
lished practice  in  this  field  for  the  use  of  others  who  may  be  interested,  either  as  prac- 
titioners in  other  provinces  of  engineering,  as  owners  or  managers  of  power-using  installa- 
tions that  may  be  electrically  operated,  as  providers  or  purchasers  of  machinery  for  some 
part  of  the  equipment,  or  as  commercial  or  financial  participants  in  some  development 
involving  the  utilization   of  water  power. — The   Editors. 

WHILE  some  hydroelectric  plants  require  a  dam  only,   from 
which  the  water  is  conveyed  by  means  of  pressure  pipes  or 
penstocks  to  the  power  house,  others  require  a  head  race  for 
bringing  the  water  from  upstream  to  a  collecting  basin,  from  which 
the  penstocks  lead  to  the  turbines  in  the  power  house.    The  head  race 
may  be  a  flume,  trench,  canal,  or  tunnel. 

Flumes  are  made  either  of  masonry  or  planking.  The  largest  use 
of  wooden  flumes  is  in  the  western  States  and  on  the  Pacific  coast. 
They  are  constructed  of  California  fir,  redwood,  or  Oregon  pine,  and 
carried  on  trestle-work  or  on  concrete  piers.  They  are  usually  of  the 
open  type  and  built  on  a  slope  of  ^  to  i  foot  in  1,000.  The  planking 
must  be  laid  so  as  to  break  joints,  the  flumes  must  be  water-tight,  and 
the  wetted  perimeter  must  be  smooth  to  allow  a  velocity  of  7  to  8  feet 
per  second.  Where  flumes  run  along  mountain  slopes  they  should  be 
provided  with  some  means  of  protection  against  sliding  earth  or  loose 
boulders,  which  may  be  done  cither  by  covering  the  flume  and  placing 
on  top  at  least  two  feet  of  earth,  which  acts  as  a  cushion,  or  by  build- 
ing on  the  mountain  side  of  the  flume  a  retaining  wall  of  sufficient 
height  to  deflect  the  boulders  across  it. 

The  common  form  of  canal  is  a  trench  dug  in  the  soil  and  the 
sides  sloped,  depending  upon  the  firnuicss  of  the  soil,  usually  1:1.  The 
velocity  chosen  depends  upon  the  character  of  the  soil.  The  table  on 
the  following  page  gives  the  velocities  which  arc  safe  and  also  the 
mean  velocities. 
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\'ki.()(  I  lY  OK  \\^\^^;R  in  Ciiannkls. 

S.-ifc  boUoiii  velocity  Mean  velocity    ^. 

Material  of  cliatiiiils.  in   feet  per  second.  in   feet  per  seconffr'" 

Soft   brown    earth O.249  ^^328 

Soft  loam 0.499  0.656 

Sand    1.000  J -3^2 

(iravel     1.998  2.625 

Pebbles   2.999  3-938 

Broken  stone,  flint 4-003  5-570 

C\)no^lonierate,  soft  slate...  4.988  6.564 

Stratified    rock 6.006  8.204 

Hard  rock 10.009  13-127 

The  lowest  velocity  is  found  in  the  wetted  perimeter,  and  accord- 
ing to  Rankine  the  dififerent  velocities  are  in  the  ratio  of  2  :  3  :  4  in  low- 
velocity  canals,  and  3:4:5  in  high  velocity  canals.  The  greatest  ve- 
locity is  found  in  the  middle  slightly  below  the  surface  of  the  water. 

The  following  figures  are  selected  from  a  diagram  by  W.  A.  Burr 
in  Engineering  News,  Feb.  8,  1894: 

Maximum  Water  Velocity  in  Channels. 

Material.  Velocity  in  feet  per  second. 

Pure   sand i .  i 

Sandy  soil,  15  per  cent  clay 1.2 

Sandy  loam,  40  per  cent  clay 1.8 

Loamy  soil,  65  per  cent  clay 3.0 

Clay  loam,  85  per  cent  clay 4.8 

Agricultural  clay,  95  per  cent  clay 6.2 

Clay    7.35 

The  cross-section  of  a  canal,  be  it  trench  or  flume,  should  be  such 
that  the  water  will  rise  to  about  three-quarters  or  seven-eighths  of  the 
height,  but  it  should  never  exceed  seven-eighths,  and  should  be  so  pro- 
portioned that  the  depth  of  the  water  is  about  half  of  the  width. 

For  conveying  the  water  through  tunnels  non-pressure  or  pressure 
tunnels  are  used,  the  former  being  the  most  common.  A  non-pressure 
tunnel  is  only  partly  filled,  while  a  pressure  tunnel  of  course  is  com- 
pletely filled.  The  average  slope  for  either  is  i  to  2  feet  in  1,000  and 
the  tunnel  must  be  of  such  size  that  the  water  velocity  will  be  7  to  8 
feet  per  second.  The  cross-section  of  these  tunnels  may  be  rectangu- 
lar with  an  arched  roof,  or  semi-egg-shaped.  Where  they  run  through 
loose  soil  they  must  be  lined  with  concrete  or  brick,  the  thickness  of 
Vv'hich  depends,  of  course,  upon  the  character  of  the  soil. 

In  late  years  numerous  installations  of  the  pressure  type  of  tunnels 
have  been  made.  These  must  be  properly  lined  and  made  water-tight 
as  far  as  possible.    Where  these  pressure  tunnels  are  long,  vent  pipes 
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iiui>l  \)v  proNidcMl  so  no  ;iir  in;i\  c-nli-i'  llic  penstocks  wliicli,  necessarily, 
innst  he  ronnectc-(l  to  tlu-  Innncls  witliont  .'in\  inlcrniedinle  collecting 
basin.  A  notable  c.\ani])k'.  inakinL;  n.se  ol  a  \'crtical  shaft  as  an  efpializ- 
ini;  clianiher.  is  I'onnd  in  the  I  rfttalsperre  i)lanl,  ( ierniany,  which 
operates  nndei-  a  head  \aryini;-  from  230  to  3^)0  feet.  The  shaft  is  lo- 
cated at  the  jnnction  of  the  pressure  tunnel  (8,850  feet  lonj^)  and  the. 
|)enstocks.  It  is  sunk  throni;h  the  mountain  and  its  up])cr  end,  which^ 
is  aho\e  llie  hii^li-w alei"  level  of  the  reservoir,  is  enlarj^ed  to  prevent 
overllow  during  sudden  lluctuations,  so  that  no  water  is  wasted  when 
the  turbines  are  suddenK-  shut  down. 


DAM    AND  SLUICE  GATES   OF   HEAD-RACE   IN   A   SMALL   TVROLESE   PLANT. 

The  utilizatiou  of  the  water  of  mountain  lakes  may  be  accom- 
plished either  by  tapping  them  at  the  bottom  or  by  syphoning.  The 
fermer  method  is  very  troublesome,  as  sheet  piling  must  be  driven  and 
the  water  ])um])e(l  out  at  the  tunnel  junction,  and  wdiere  soft  soil  is  en- 
countered it  is  particularly  troublesome.  In  Switzerland,  where  many 
mountain  lakes  are  found,  the  syphoning  system  has  been  introduced. 
This  consists  in  sinking  a  vertical  shaft  a  short  distance  from  the  shore 
of  the  lake ;  the  water  is  syi)honed  from  the  lake  to  the  shaft,  to  which 
latter  the  head  race  is  connected.  Such  an  installation  will  be  found 
at  Kubel  and  at  Lake  Poschiavo  in  connection  with  the  Brusio  power 
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COLLECTING    BASIN    OF    EL    CORCHARDO    HYDROELECTRIC    PLANT,    SPAIN. 

plant.  The  shaft  is  sunk  about  75  feet  from  the  water's  edge  and  car- 
ried 7.5  feet  below  the  low- water  level  of  the  lake.  The  syphon  tube 
leads  from  here  into  the  lake  and  is  6.5  feet  in  diameter  and  270  feet 
long,  partly  resting  on  trestle  work.  The  suction  leg  is  26  feet  long, 
provided  with  a  screen  and  butterfly  valve,  while  the  discharge  leg  is 
2^."/  feet  long,  the  bottom  end  of  it  being  provided  with  a  disc  valve 
for  regulating  the  flow  of  water. 

The  syphon  is  started  by  means  of  an  air  pump  connected  to  the 
horizontal  leg  of  the  tube  at  its  highest  point,  the  slope  of  this  leg 
being  5  feet  in  1,000.  It  may  also  be  started  by  the  centrifugal  pump 
which  is  installed  for  cleaning  the  intake  screens. 

The  system  must  not  be  confused  with  the  so-called  '^invert  syphon" 
system,  which  is  a  misnomer,  being  nothing  more  than  a  pressure  sys- 
tem. It  must  furthermore  be  remarked  that  this  Swiss  system  is  by 
no  means  a  small  affair  as  it  syphons  the  supply  of  water  for  twelve 
3,500-kilowatt  turbines,  installed  in  the  largest  hydroelectric  plant  on 
the  Continent  of  Europe. 

In  other  than  ])ressure  tunnels  the  junction  between  head  race  and 
penstocks  nmst  ha  made  1)\  introducing  a  collecting  basin  of  sufficient 
size  to  allow  for  slight  fluctuations  of  flow.  The  area  of  the  head  race 
may  be  increased  at  its  junction  with  the  collecting  basin  so  that  the 
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lalUT  ilsc-lf  iK'C(l  not  ])(.•  too  l;ii-i;\'.  I'lKk-r  oidinary  c(jn(liti(jiis  the  size 
of  the  colK-rliniL;  basin  sliould  l)c  siu'li  as  to  reduce  the  velocity  of  the 
water  to  i  foot  i)er  second,  which  will  allow  all  heavy  foreij^n  material 
to  settle,  thus  preventiii.L;  it  from  entering  the  penstocks,  it  is,  how- 
ever, considered  i^ood  pi-aclice  to  provide  the  penstocks  with  screens 
nevertheless.  These  screens  arc  ])referably  set  on  a  skew,  so  that  the 
foreign  matter  may  be  forced  to  one  side  of  the  collecting  basin  where 
it  may  flow  ofif  through  spillway  sand  or  gravel  traps. 

All  penstocks  should  be  provided  with  cut-ofT  valves  at  the  collect- 
ing basin.  They  are  usually  of  the  gate  type,  butterfly  valves  being 
seldom  used.  The  smaller  sizes  are  hand-operated,  the  larger  ones 
mechanical  or  motor-operated. 

To  protect  the  operating  mechanism  of  the  gates  and  screens  a 
housing  should  be  provided.  In  medium-head  plants  where  the  gates 
and  screens  are  difficult  to  handle  by  hand,  it  is  advisable  to  install  a 
hand-operated  travelling  crane. 

Screens  are  generally  made  of  2-inch  by  ^-inch  bars,  spaced  ^ 
inch  to  I  inch  apart.  They  are  preferably  made  in  sections,  unless 
very  small,  so  that  they  may  be  easy  to  operate.  In  many  instances 
duplicate  sets  are  used,  the  mechanism  being  such  that  when  one  sec- 
tion is  raised  for  cleaning,  the  other  is  lowered  into  position.  Where 
heavy  floating  material  or  anchor  ice  is  encountered  racks  should  be 
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SCREEN    HOUSE,   PLANT    NO.    2,    NIAGARA    FALLS    POWER   COMPANY 

installed  either  at  the  inlet  to  the  head  race  or  at  forebay  in  low-head 
plants.  Racks  are  frequently  made  of  round  bars  or  tubes ;  this,  how- 
ever, is  not  good  practice,  as  foreign  material  will  gather  more  easily 
on  round  bars  than  on  flat  ones.  Furthermore,  it  is  more  troublesome 
to  clean  racks  made  up  of  round  bars  for  the  reason  that  the  wedge- 
action  of  the  floating  material  is  greater  with  these  than  with  flat 
bars.  The  spaces  between  bars  should  not  be  less  than  I/2  inch  and 
should  never  exceed  4  inches.  When  the  racks  must  withstand  heavy 
shocks  from  floating  or  anchor  ice,  or  logs,  etc.,  the  bars  should  prefer- 
ably be  made  of  1  beams.  Such  construction  is  seen  in  the  screen 
installations  illustrated  on  pages  185  and  187.  It  acts  simultane- 
ously as  a  dcHector  for  throwing  all  floating  material  over  the 
spillway.  It  will  br  noticcnl  that  the  rack,  as  it  is  of  heavy  construc- 
tion and  built  in  sections,  is  raised,  in  sections,  by  means  of  a  windlass 
travelling  on  a  bridge  from  which  the  sections  are  supported.  By 
means  of  these  racks  the  head  of  water  may  also  be  regulated  as  the 
area  may  be  reduced  or  enlarged  according  t(^  the  position  given  to  the 
rack.  J)irectly  behind  this  rough  rack  and  deflector  is  a  sand  trap  and 
,  a  fine  screen,  so  ihat  the  collecting  basin  is  well  protected. 

For  controlling  the  water-supply  to  the  head  race  vertical  moving 
'sUtice  gates  are  provided  which,  up  to  100  scjuaie  feet  in  size,  are  made 
()f  wood,  while  those  of  larger  size  are  of  structural  steel.  If  condi- 
tions favor  the  use  of  large  wooden  sluice  gates  these  nuist  be  made 
in  sections,  as  the  gates  would  otherwise  be  too  bulky.   The  large  gates 
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should  ])c  proxidc'd  with  rohcrs.  while  the  smaller  wooden  sluice  ^atcs 
ma\'  run  on  iron  or  hrass  strips,  the  latter  heini;'  prelerahle.  W  hen 
there  are  a  .i;reat  nnmher  of  i^atcs  of  lari^c  size  ihcy  are  ])refcrably 
oi)erate(l  hy  motors,  and  one  jjoiiahle  motor  may  he  used.  Provision, 
liowever,  should  he  made  also  for  opcratinj^  them  hy  hand,  and  to 
facilitate  this  counterweights  should  be  a])plie(l.  Where  quick  action  is 
desirable,  air  or  hydraulic  pressure  cylinders  luay  be  used  for  oj)erat- 
ing  heavy  gates. 
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SCREENS,    GATE    AND   PENSTOCK,    KYKKELSUND    PLANT,    NORWAY, 

Drum  gates  are  also  used  in  connection  with  low-head  plants,  the 
construction  forming  a  segment  of  a  drum  as  seen  on  page  186. 
Such  gates  have  been  installed  in  connection  with  the  Chevres  plant 
in  France,  being  located  in  the  turbine  chambers,  and  as  the  pressure 
is  against  the  drum,  with  a  tendency  to  push  it  away  from  the  seat, 
care  must  be  taken  to  prevent  excessive  leakage.  This  may  be  ac- 
complished by  a  rope  or  steel  cable  at  the  top  edge  as  shown,  and  by 
wooden  blocks  at  the  bottom,  upon  which  the  gate  rests. 

Gates  of  similar  design  are  frequently  found  in  the  western 
States  for  increasing  the  head  at  a  dam^  acting  as  a  flash-board  or 
movable  dam. 
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Penstocks. — Penstocks  are  made  either  of  steel-plates,  riveted  or 
welded,  of  wooden  staves,  or  of  reinforced  concrete.  The  riveted  steel 
plates  are  much  used.    However,  for  exceptionally  high  heads,  and  to 

reduce  the  fric- 
tion due  to  the 
large  number  of 
rivets  necessary, 
welded-tube  sec- 
tions, made  so  as 
to  telescope,  have 
been  much  used 
in  Europe  and 
also,  of  late,  in* 
America;  the 
penstocks  in- 
stalled for  the 
Western  Power 
Company  and 
for  the  Necaxa 
plant  in  Mexico 
being  partly  of 
this  type.  For 
the  last  named 
plant  ^there  are 
six  30-inch  pen- 
stocks, each  hav- 
ing a  length  of 
2,460  feet.  The 
lower    sections 

are  subjected  to  a  static  head  of  i.joo  to  i,3(k)  feet  and  the  thickness 
of  the  sIk'II  varies  from  0.4  inch  to  ().()5  inch.  'I'he\  wore  shipped  from 
(iei-man\  in  sections  2(j.5  feel  in  length.  As  llie  penstocks  in  high- 
head  plants  are  of  largiT  (Hanietei-  I'or  the  n|)|)er  tlian  for  the  lower 
sections,  and  as  all  sections  are, 
provided  with  loose  Manges,  they 
may  be  nested  for  shipping,  thus 
securing  an(  »tlier  great  advantage. 
T\]v  llanges  of  this  typi"  of  p<'n- 
stock  are  as  shown  on  this  page. 
It  will  be  seen  that  one  end  of  the  kikkum   si  ii>  joint  flange. 

tube  is  enlarged  to  receive  the  straight  end  of  the  next  section,  thus 
doing  away  with  the  otherwise  necessary  expansion  joints,  as  a  slip 


DRUM     CJATK    AS    INSTAI,IJ:i)    AT    T  n  K    (  HKVkKS     PLANT,    FKANCK. 


nvnh'oi'.i.i-CTk'ir  F.NCiNF.r.Rfxc   puacticp.. 


1X7 


joint  is  provick'd.  (  )\\v  of  tlic  llan-rs  is  ])rovi(lc-(l  willi  a  1k-vi-U-(1  lip 
wliicli  Ills  into  a  corrc.spondin.L;  recess  of  tlir  larL;c'  end  of  the  pipe 
and  forces  therein  a  ta])ere<l  soft-metal  rin.L;.  thns  making  a  tight  joint. 
This  tvpe  of  iK'iistock  and  t1ani;e  is  also  nsed  in  the  Loch  Leven  plant, 
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TV1M:S    of    I'KNSTOCK    FLANC.KS    I'SKD    IN     KKCKNT    I.KWIS    I'KACTICK. 

Scotland,  where  six  are  installed,  each  having  a  length  of  6,230  feet. 
The  lower  sections  are  subjected  to  a  pressure  of  425  pounds  per 
square  inch.  They  are  40  inches  in  diameter  and  the  thickness  of  shell 
varies  from  ^  to  ^  inch.  These  ])enstocks  are  laid  in  sections 
19.7  feet  in  length  and  held  in  place  by  concrete  anchor  blocks  about 
175  feet  apart. 

On  page  188  are  shown  three  dififerent  designs  of  flanges  as  used 
in  the  Necaxa  penstocks.     It  will  he  noticed  that  the  flanges  have  a 
lever  action  on  the 
flared  ends  of  the 
penstocks.   Where 
ordinary  riveted 
steel  penstocks  are 
used,  and  so  long 
as    they    are    not 
laid  underground, 
expansion  joints 
must  be  provided ; 
these  are  prefera- 
bly of  the  stuffing- 
box  type.     Where 
slip-joints  are  pro- 
vided at  intervals 
the  anchors  of  the 
pipe  must  be  ar- 
ranged according- 
ly, so  that  the  ex- 
pansion between 
two    ancher- 
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taken  up.     The  penstock  inlet. 
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penstocks  should   rest  on   saddles,  and   to  allow   for  creeping  these 
should  be  of  cast-iron  mounted  on  masonry  blocks. 
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TYPKS    OF    1'|;NST(K  K     Ff-ANCKS     FOR     NFC.WA     I'l.ANT,     MKXUO. 

Wooden  penstocks  are  practically  installed  for  heads  not  exceed- 
ing 300  feet,  and  for  higher  heads  the  lower  sections  should  he  made 
of  steel.  Some  of  the  advantages  of  these  over  metal  or  concret-e 
penstocks  are  their  smoothness,  giving  a  greater  carrying  capacity, 
rangitig  fi-om  10  to  20  per  cc-nt  over  tlie  others.  'I'hey  are,  further- 
more, clicapiT  in  first  C()st  and  do  not  dctei'iorate  as  raj)i(lly  as  those 
of  metal,  nor  does  frost  affecl  tlum.  In  some  cases  it  might  be  ex- 
tremely (hfficult  to  transport  heavy  steel  penstocks  over  a  country 
where  tlierc  are  no  roads.  The  slaves  and  hands  for  wooden  pen- 
stocks may  be  easily  transported  by  nudes  lhron,i;h  woods  or  moun- 
tainous country. 
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PENSTOCK    liRWGK,    CHUR    PLANT,    SW  ITZKULAN  D. 

A  good  example  of  wooden-stave  penstock  installation  is  that  in 
connection  with  the  Bishop  Creek  power  plant.    One  pipe  is  42  inches 


EIGHT-FOOT     WOOUEN-STAVE     PENSTOCK,     PENDLETON     ROLLER     MILL     CO.,     PENDLETON, 

OREGON. 
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in  diameter  and  6,700  feet  long  and  another  is  30  inches  in  diameter 
and  2,150  feet  long.  The  42-inch  penstock  is  made  up  of  25  staves 
and  the  30-inch  of  19  staves,  milled  from  2  by  6  inch  stock,  which 
is  red  fir  from  southern  Oregon.  The  bands  are  made  of  mild  steel 
3^  inch  in  diameter,  with  ends  upset  to  ^s  inch  in  diameter.  They  were 
shipped  straight  and  bent  to  form  on  the  spot.  The  lugs  are  of  cast- 
iron,  of  a  form  to  allow  the  ends  of  the  bands  to  pass  each  other,  nuts 
being  used  on  both  ends.  The  spacing  of  the  bands  is  6  inches  for  the 
42-inch  pipe.  The  ends  of  the  staves  are  slotted  and  a  3/16  by  1/2 
inch  compressed  paper  dowel  is  inserted.  When  wet  these  dowels 
swell  and  prove  very  efficient  for  closing  up  leaks. 

Large  radius  bends  are  readily  made,  but  cast-iron  or  rivetted  steel 
bends  are  inserted  for  bends  of  small  radius.  Where  small  pipes  are 
branched  from  the  side  of  the  main  penstock  cast-iron  saddles  are 
provided  and  fastened  by  bands  similar  to  those  described. 

Reinforced-concrete  penstocks  have  not  been  used  to  a  great  ex- 
tent, though  for  low-heads  they  have  been  in  use  in  France  for  a 
number  of  years.  They  are  made  by  the  use  of  inner  and  outer  forms, 
the  concrete  being  used  rather  wet  and  tamped.  Rods  are  usually  used 
for  reinforcement,  although  expanded  metal  or  similar  material  may 
be  used. 

A  new  process,  the  Siegwart  system,  has  been  developed  in  Swit- 
zerland whereby  penstocks  of  reinforced  concrete  can  be  made  by 
machinery,  capable  of  carrying  ])ressures  up  to  300  pounds  per  square 
inch  and  higher.  Being  manufactured  by  automatic  machinery  of  very 
compact  design  these  penstocks  can  be  rapidly  made  in  the  field,  in 
sections  the  length  of  which  depends  upon  the  size  of  the  machine 
used.  The  ends  are  fitted  with  special  joints  which,  after  the  pen- 
stock is  in  place,  are  filled  with  asi)halt.  An  external  band  is  slipi)ed 
over  the  joint  and  sealed  by  the  asphalt.  After  coming  from  the  ma- 
chine the  sections  are  coated  inside  with  a  layer  of  as])halt.  This  treat- 
nicMit  renders  the  penstock  absolutely  water-tiglit  and  in  addition  re- 
duces skin  friction. 

The  present  practice  is  to  install  a  numlx^r  of  penstocks  rather 
than  one  large  one.  They  should  be  arranged  side  by  side  and  the 
bed  selected  for  them  should  be  made  as  even  as  i)ossil)le.  If  the 
natural  soil  is  unsafe  to  carry  the  penstocks  it  nnist  be  reinforced 
to  avoid  any  possibility  of  land  slides,  which  in  some  cases  have  put 
penstocks  out  of  commission.  When  a  nnniber  of  ]>enstocks  are  in- 
stalled it  is  well  to  ])uil(l.  as  a  part  of  the  penstock  bed.  a  permanent 
road  by  which  means  sections  of  the  i)enst(K'ks  are  also  conveyed  to 
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A    7-FOOT     WOODEN -STAVE    PENSTOCK,    3/00    FEET    LONG,     LTICA     (,AS     .V     ELECTRIC 
COMPANY,    TRENTON    FALLS,    N.    Y. 

their  place.  Such  practice  is  frequently  adhered  to  in  Switzerland  and 
Italy,  the  plant  at  Brusio  being  a  good  example.  Here  a  motor- 
operated  cable  road  is  installed  on  the  mountain  slope  beside  the  pen- 
3tocks.  Now  that  the  penstocks  are  in  place  this  is  used  for  inspection 
and  repair  purposes. 

Where  multiple  penstocks  are  laid  they  must  be  inter-connected, 
preferably  near  the  power  house,  and  properly  equipped  with  valves  so 
that,  in  case  of  emergency,  the  water  of  any  penstock  may  supply  any 
ether  turbine. 

The  penstock  run  must  be  the  most  direct  that  can  be  had  and 
planned  so  as  to  avoid  short  turns,  to  minimize  the  friction.  To 
shorten  the  run  they  may  be  carried  through  tunnels  or  across  valleys 
on  trestles  or  piers. 

The  size  of  the  penstock  depends,  of  course,  upon  the  amount  of 
water  to  be  supplied  and  the  head  available ;  conditions  being  equal, 
the  velocity  of  the  water  under  high  head  must  be  greater  than  that 
under  low  head.    However,  plants  have  been  installed  in  contradiction 
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to  this  theory;  for  instance,  the  horizontal  section  of  the  i8-foot  pen- 
stock of  the  Ontario  Power  Company's  plant,  under  a  head  of  20  feet, 
has  a  velocity  of  15  feet  per  second,  while  the  velocity  in  a  30-inch 
penstock  of  the  Necaxa  plant,  under  a  head  of  i,3CX)  feet,  is  15  feet  per 
second  under  a  normal  full  load,  while  under  an  extremely  high  load 
it  is  18  feet  per  second. 


The  EngineerUn;  Magazine 
VACUUM    KKLIKF  VALVK  PLACKD  NEAR  LONG  VERTICAL  SECTION  OF  PENSTOCK^ 
VAIIDOISE    PLANT    AT    LAKE    ORBE. 

As  an  average  it  may  be  said  that  penstocks  from  i  to  2  feet  in 
diameter  have  a  velocity  of  from  20  to  30  feet  per  second,  while  under 
a  head  of  1,000  feet  or  more  and  for  penstocks  of  2  to  3  feet  in  di- 
ameter the  velocity  chosen  should  he  10  to   16  feet  per  second. 

The  losses  due  to  friction  dc])cnd  upon  the  head  and  tlic  diameter 
of  the  penstocks,  as  well  as  ui)()n  the  condition  of  the  inside  surface 
of  the  pipe,  whether  rusty,  full  of  silt,  dents  in  the  pij^e,  etc.  In  brief, 
the  law  may  be  stated  as  follows:  i.  for  etpial  velocities  the  friction 
loss  is  proportional  to  the  length  of  the  penstock  ;  2,  friction  increases 
very  nearly  as  the  s([uarc  of  the  velocity ;  3,  for  ecjual  lengths  of  pen- 
stocks, the  friction  decreases  with  the  increase  in  diameter;  4,  the 
rougher  the  interior  surface  the  greater  the  friction.  I'he  accc^mpany- 
ing  table  is  an  abstract  from  table  of  the  Telton  Water  Wheel  Com- 
pany. It  gives  the  loss  of  head  by  friction  for  eacli  100  feet  of  pen- 
stock at  different  diameter,  under  difTerent  discharges,  in  cubic  feet  at 
velocities  of  from  2  to  7  feet  per  second. 
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For  protecting  the  penstocks  agairust  surges,  vactmm,  frost,  etc., 
they  must  be  provided  with  reHef  devices.  The  upper  end  of  the  pen- 
stock should  be  fitted  with  a  vent  pipe  which  must  extend  above  the 
high-water  level  of  the  collecting  basin  or  reservoir.  This  vent  pipe 
under  all  circumstances  must  be  protected  against  freezing  up ;  other- 
wise it  may  fail  of  its  object.  Where,  after  a  long  horizontal  run,  a 
drop  of  any  great  extent  occurs,  a  vacuum  relief  valve  must  be  inserted 
near  the  upper  end  of  the  drop  leg,  for  the  purpose  of  letting  in  air  to 
prevent  the  creation  of  a  vacuum  which  might  form  when  the  tur- 
bine gate  is  open,  because  the  velocity  in  the  vertical  section  is  greater 
than  in  the  long  horizontal  line.  The  lower  ends  of  the  penstock  must 
be  provided  with  relief  valves  or  blow-out  plates,  or  standpipes,  so 
that  in  case  of  a  sudden  shut-down  of  the  turbines  surges  in  the  pen- 
stock are  eliminated.  Standpipes  are  usually  connected  at  the  end 
of  the  penstocks  and  must  extend  vertically  several  feet  above  the 
water  level  in  the  collecting  basin.  Standpipes  are  usually  wasteful,  as 
they  may  overflow  in  the  event  of  a  sudden  increase  of  pressure.  An- 
other method  is  the  provision,  at  the  lower  end  of  the  penstock,  of 
an  air-cushion  which  is  nothing  more  than  an  enclosed  chamber ;  this 
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AUTOMATIC    LOW-VVATKR    DEVICE    FOR    PROTECTING    PENSTOCK. 

must  be  kept  absolutely  air-tight  or  the  device  will  be  rendered  useless. 
In  connection  with  the  Jajce  plant  in  Bosnia,  in  1899,  I  experienced 
this  difficulty,  and  to  remedy  it  an  air  pump  had  to  be  installed  to  main- 
tain the  air-cushion. 

In  exceptionally  cold  regions  penstocks  must  be  protected  against 
freezing.  They  may  be  imbedded  in  tlie  ground  below  the  frost  line, 
or  protected  by  wooden  boxes.  In  the  former  case  the  trench  must 
be  left  open  at  least  several  months  after  operation  has  commenced 
to  ascertain  whether  additional  caulking  is  necessary.  All  steel  pen- 
stocks must  be  coated  with  asphalt,  both  inside  and  out. 


THE  FUEL-BRIQUETTING  INDUSTRY. 

I^y    Charles    L.    W'rv^ht. 
FUEL    DRIERS   AND    BRIQUETTING    MACHINES. 

Piihlislu  (I   witli   llu'   Aitproval   of  tlic   Director  of  tlif   V .    S.   (jcological   Survey. 

Mr.  Wrijjlit  is  Assistant  iMigiiicrr,  U.  S.  (Jcological  Survey,  in  charge  of  the  fuel- 
l)ri(liu'tting  section,  lie  had  charge  of  the  chemical  and  physical  tests  of  hriquets  and  bind- 
ers at  the  St.  Louis  Fuel-Testing  Station,  sujjerintended  the  installation  of  the  Government 
briquetting  plant  at  Norfolk,  and  later  succeeded  to  charge  of  the  l)ri(iuctting  investigations 
and  installed  the  briquet  plant  at  Pittsburg,  Pa.  His  articles  are  prepared  under  the  aus- 
pices of  the  U.  S.  Geolojiical  Survey,  as  a  concise  and  comprehensive  review  of  the  "State 
of  the  Art."  The  first  section  took  up  plant,  materials  and  processes;  the  second  part  is 
descriptive  and  illustrative  of  equipment  and  machinery  for  briquetting,  concluding  with  a 
discussion  of  the  i)roperties  of  briciuettcd  fuel,  and  some  statistics  of  production. — The 
Editors. 

SOME  fuels,  but  more  especially  lignites  and  peat,  require  drying 
before  briquetting.  Lignites  fresh  from  the  mines  in  Germany 
contain  as  high  as  60  per  cent  of  moisture,  ^md  sample  of  Ameri- 
can lignites  investigated  by  the  U.  S.  Geological  Survey  have  con- 
tained as  high  as  42  per  cent  of  moisture.  Before  briquetting  this  fuel 
it  must  be  dried  considerably  so  as  to  contain  from  5  to  15  per  cent 
moisture  in  the  briquets.  If  dried  too  much  it  will  not  briquet.  There- 
fore, to  make  briquets  successfully  from  lignites  requires  close  control 
of  the  drying,  and  the  amount  of  moisture  is  the  most  important 
factor  in  briquetting  this  fuel. 

In  Germany  there  are  two  general  types  of  driers  in  use  in  bri- 
quetting plants. 

One  of  them,  the  plate  type,  consists  of  a  series  of  circular  steam- 
heated  plates  arranged  one  above  the  other,  over  which  plates  the 
material  is  moved  by  scrapers  from  the  center  toward  the  outer  edges 
of  one  plate,  then  drops  through  holes  onto  the  plate  below,  is  scraped 
from  the  outer  rim  toward  the  center  of  this  plate,  then  drops  through 
holes  onto  the  next  lower  plate,  and  so  on  through  the  drier. 

On  account  of  the  large  number  of  moving  parts  in  the  plate 
drier  and  their  liability  to  get  out  of  order,  this  type  of  drier  is 
gradually  being  superseded  by  another  type  of  drier,  known  as  the 
Schulz  drier.    This  Schulz  drier  resembles  a  multitubular  boiler  sup- 
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ported  on  bearings  at  each  end,  in  an  inclined  position,  so  that  by 
revolving  the  drum,  the  material  will  move  through  the  tubes  by 
gravity.  These  driers  are  21  to  26  feet  long  and  7  to  iij^  feet  in 
diameter,  and  have  240  to  364  drying  tubes  3-)4  inches  in  diameter,  so 
they  have  4,640  to  8,180  square  feet  of  heating  surface  and  will  dry 
in  24  hours  from  45  to  over  70  tons  of  wet  lignite. 

Other  types  of  driers  are  more  commonly  used  for  drying  ma- 
terials in  the  United  States,  such  as  the  long,  hollow  cylindrical  driers 
placed  in  an  inclined  position,  and  heated  by  direct  heat  while  re- 
volving", the  L^M^  passing  through  the  cylinder  in  some  cases. 


TlIK      kUCiCLES-COLKS      ROTARY      DRIKR. 
Ruggles-Coles  Engincc-ring  Co.,   N.    Y. 

For  drying  and  heating  l)itumin()us  or  anthracite  coal  for  bri- 
quetting,  another  type  of  drier  known  as  the  liictrix  furnace  is  used 
in  France.  It  consists  of  a  circular  brick  chamber  in  which  is  re- 
volved a  circular  horizontal  tal)le.  Direct  heat  is  passed  over  this  table 
from  a  firebox  at  the  side.  Scrapers  move  the  coal,  while  drying, 
from  the  center  to  the  outer  LH\i!;Q  of  the  table,  where  it  is  discharged 
through  oj)enings  in  the  casing.  Tliis  type  of  drier  is  said  to  be  con- 
tinuous and  highly  efficient  in  action. 

Classics   and    Ciiaracti;ri.s'iics    oi-'    Triissks    Uskd    for    Vvkl 

liRIorKTTINC. 

The  presses  used  for  bii(|uctting  fuel  are  of  three  geneial  classes: 

Class  I.     ()j)en-mo]d  machines. 

Class  II.     Closed-mold  machines. 

Class  III.     Tangential  or  rotary  machines. 


ABOVE,    MODEL  OF   A   (lER.MAN    LIGNITE  BRIQUETTING   PL^NT   EQUIPPED   WITH    A    PLATE 
DRIER.       BELOW,    SCHULZ    REVOLVING    TUBULAR    DRIER. 
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BIPrrRIX     DRYING     AND     HEATING     FURNACK. 

The  space  allotted  to  this  paper  allows  of  only  a  brief  discussion  of 
the  various  types  of  presses. 

Class  I.  Presses  of  the  open-mold  class,  as  the  name  suggests,  are 
provided  with  molds  open  at  one  end,  and  the  pressure  is  obtained  by 
the  resistance  offered  to  the  material  in  passing  through  a  gradually 
narrowing  opening.  Presses  of  this  class  are  in  use  in  brick  and  tile  in- 
dustries and  the  augur  brick  machine  may  be  mentioned  as  typical, 
h'or  fuel  bri(|uetting,  open-mold  machines  are  used  commercially  only 
for  briquetting  lignites  and  peals,  although  a  press  with  open  molds 
has  been  used  to  some  extent  in  P.elgium  for  bri(iuetting  washed  scale 
containing  as  high  as  20  j)er  cent  of  water. 
.    The  following  fuel  bricpiet  pres.ses  belong  to  this  tyix? : 

1.  The  Exter  press. 

2.  P>ourriez  press. 

3.  A  j)ress  known  in  l^igland  as  Johnson's  bricpiet  press,  which 
however  nuist  not  be  confused  with  the  b)lmson  press  bcK^nging  to 
the  Survey,  which  is  of  an  entirely  ditTercnl  tyi)e. 

4.  Max   Iwerard's  bri(|uct  press. 

5.  The  Schlickey.sen  peat  machine,  which  is  typical  of  other  \)c:\{ 
machines. 

The  l'2xter  and  .SrhHckcy^en  presses  are  shown  in  the  illustration 
on  the  opposite  page. 


ABOVK,     SCIIl.U  Kl  ^h;N     WI'T-PKAT    RRIQUETTING    MACHINK.       Bl-LOW,    F.XTER    LIGNITE 

AND     PEAT     BRIQUETTING     PRESS. 
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THOMAS    MIDDLKTON     URIQUKT     MACHINK. 


200 


iiiF.    I'Ui-L-jiRiQinnrJsc   ixdustrv. 
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MAZF.LINE    BRIQUKT    PRESS.       A    SINCLK-COMPRESSOR    TYPE. 

Class  11.  Briquet  presses  having  closed  mold  may  be  divided 
into  two  types : 

a.  Single-compression  machines. 

b.  Double-compression  machines. 

a.  In  the  single-compression  machine  the  material  in  the  mold 
is  compressed  by  a  plunger  from  one  side  of  the  mold  only,  while  in 
the  double-compression  machines  both  sides  of  the  briquet  are  simul- 
taneously compressed  by  double  plungers,  and  the  resultant  briquets 
are  more  homogeneous  than  those  made  by  the  single-compression 
machines. 

As  types  of  the  single-compression  machines  the  following  may 
be  mentioned:  Thomas   Middleton's  press,  patented   in   England   in 
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■rill',   (oiiiNiiM.    r.Kinrii'    i-kkss. 

1844;  Mazc'liiic  press;  Stcvviis  press,  niaiinfactincd  by  the  l^skside 
Enp^ineeriiiij^  Company. 

b.  The  follnwiiiL;-  inaehines  are  of  (he  doiihle-eonipression  type 
of  press : 

(j)ffnihal    r.it-lrix  machine. 

Yeadons  donhle-rompressimi  pi'ess. 

Rcnix-Veillon  press. 

Johnson  hri(|iu't  maihiiie. 


ROUX-VEILLON     UKlgUKT     MACHINK. 
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TJiii    i-ri:i  nh'ioi'urrixc    ixnnsi n)-. 
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JOHNSON      (ENGLISH)      liKlOUETING      MACHINK. 

The  following  American  presses  arc  also  of  this  type : 
Renfrew  briquet  machine. 
Misner  press. 

Class  III.  Tangential  or  rotary  briquet  j^rcsses.  This  class  may 
be  divided  into  two  types : 

a.  Roll  type  of  presses. 

b.  Rotary-plunger  machines. 

a.  Roll  type  of  press.  This  type  of  press  consists  of  two  rolls  of 
the  same  diameter  which  are  geared  together  so  that  one  turns  with 
the  other  at  the  same  surface  speed.     In  the  face  of  these  rolls  pockets 
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\<i)\.\H\     IlKlnlll"    I'KKSSl.S. 
Ah(>v«',    l»ri(|U(l    press    hy    tlir    Masluk     ICnuiiuii  iiin    ("oiiipany,    N.     N  .       I'lrlow,    puss    of    the 
(liislioliii,     I'xiyd    \-    W'liilc    Company,    Cliicais'o,     111. 

arc  arranged  so  that  the  jxjckc'ts  on  each  roll  rci;islcr  perfectly  with 
the  corrcspon(Hnj^  ])()ckels  on  the  other  roll.  The  i)repare(l  material  is 
fed  to  these  rolls  from  a  hopper  over  them,  and  the  tnrnin^'  of  the  rolls 
briquets   the   material.       These   presses   have   large   capacity   and   arc 


rill'.    i'in-L-iu<iQin-i  iim:   inpustry. 
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simple  to  haiidlv.  hnl  tlu'v  arc  ii(»t  snitiMl  to  make  hritnu-ts  wci^liinj^^ 
more  than  f"i\c'  or  six  oiiiUH'S.  and  tlicy  i-c(|iiir('  iiiuic  Ijjndcr  than 
plim^er  machines  to  ])ro(hice  hri(|nets  of  e(|ual  sti-eniL;th.  Tliey  are 
esj)ecially  adapted  for  makin^i;-  small-sized  hrifpiets  and  have  been 
used  in  the  I'nited  Stales  in  at  least  two  of  the  sneeessfnl  l)ri(|uetlinj4- 
plants,  'idiese  maeliines  have  the  advanla,L;e  over  plunder  machines 
of  being  continuous  in  action  so  that  there  is  no  lost  motion.  They 
make  briquets  of  various  sha])es.  the  ])illo\v  shape  heini;  the  most 
satisfactory. 


DEVn.LKKS     BRIQUET     l\r.ACHINK.        ROT.\RV 
Robert   Devillcrs,    Brooklyn,    N.    Y. 


TYPE. 
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The  following  presses  are  of  this  rotary  or  tangential  type. 

Mashek  press,     (see  page  206.) 

Mulheim  and  Zimmermann's  press. 

Fourquensberg's  press. 

Hall-Bjorling  patent  fuel  machine. 

Loiseau  press. 

Devillers  press.     (See  page  207.) 

Chisholm,  Boyd  &  White  press.     (See  page  206.) 


ZIMMKkMANN      HKIOUIiT     MACHINK. 

b.  The  rotary-plunger  type.  The  distinguishing  characteristic  of 
this  style  of  press  consists  in  a  scries  of  plungers  radially  located  in 
the  rim  of  a  wheel,  some  machines  having  only  one  ring  and  others 
having  several  rings  of  molds  in  the  rim  of  the  wheel.  This  type 
of  press  has  the  valuable  features  of  continuous  action,  no  lost  motion, 
and  high  capacity  of  the  roll  press,  and  the  added  advantage  of  being 
able  to  make  briquets  with  less  binder  and  greater  coherence  than 
the  roll  machine  while  the  size  of  tlie  l)ri(|net  that  can  be  made  on 
this  machine  is  greater  than  that  possible  with  the  roll  type.  The 
following  machines  are  of  the  rotary-plunger  type: 

Brogueaux  press  (l*>ance). 

Ladley  press,  made  by  the  National  Tressed  I'uel  Co.  of  In- 
dianapolis. 


BRIQUET     PRESSES     OF     ROTARY     PLUNGER     TYPE. 

Above,   Ladley's   rotary    plunger   machine,   built   by   the   Morgan    Engineering   Company   and 

illustrated    by    courtesy    of    the    Indianapolis    Pressed    Fuel    Company.      Below,    the 

Schorr  press,  made  by  Robert   Schorr,   San   Francisco,   Cal.,  and  shown  by 

courtesy  of  J.   Bordollo,   Kingsbridge,  N.   Y. 
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Schorr  press,  designed  by  Mr.  Robert  Schorr,  a  consulting  en- 
gineer of  San  Francisco.     (See  page  209.) 

Advantages  of  Briouetted  Fuel. 

Briquets,  when  properly  made  with  a  suitable  binder,  possess  the 
following  advantages  over  raw  fuel : 

I. — The  even  size  of  the  briquets  permits  of  a  more  regular  and 
thorough  combustion  in  the  firebox  or  furnace,  as  the  spaces  that 
exist  between  adjacent  blocks  allow  of  even  distribution  of  air 
through  the  fire  and  the  pressure  drop  through  the  fire  is  also  less. 

2. — A  good  briquet  holds  its  shape  in  the  fire,  so  that  even  when 
coking  coals  are  used  they  do  not  coke  together  sufiiciently  to  cut  ofif 
the  air  for  combustion  and  the  gases  are  burned  as  fast  as  distilled 
ofif,  so  that 

3.  Practically  no  smoke  should  be  obtained  from  the  combustion 
of  good  briquets. 

4.  Briquets  generally  burn  to  a  fine  ash  rather  than  a  clinker,  as 
in  the  briquetting  process  the  mixing  and  grinding  thoroughly  dis- 
tribute the  ash  material,  which  in  the  raw  fuel  exists  in  spots  and 
layers  and  is  fused  into  clinker  instead  of  falling  through  the  grate. 

5.  The  characteristic  fineness  of  the  ash  from  briquets  allows  of 
keeping  a  better  fire  with  less  attention  and  poking  than  is  possible 
with  raw  fuel  under  the  same  conditions. 

6.  The  evaporation  per  {)ound  of  fuel  is  greater  for  the  bri- 
quetted  than  for  the  same  coal  in  its  natural  state.  This  advantage  is 
maintained  at  all  rates  of  cva])oration.a 

7.  The  capacity  of  a  boiler  is  considerably  increased  by  the  use 
of  l)ri(|uetted  fuel. a 

<S.  The  weather-resisting  (|ualities  of  man}-  coals,  and  especially 
lignites,  are  greatly  improved  1)\-  l)ri(|uetting. 

9.  r.ri(|iu-t>  apparently  give  a  longer  tlaine  than  mn-of-mine 
coal./' 

10.  it  is  much  easier  to  raise  and  to  keej)  up  steam  with  bri(|uets 
tlian  with  run-of-mine  coal.c 

11.  Higher  rates  of  comi)ustion  are  possible  with  l)ri(iuets  and 
consequently  higher  power. c 

n  f'loss.  W.  I'.  M.,  ill  r.  .S.  ( i.  S.  i'.ull.  N>>.  :<('>:?,  "Comparative  Tests  of  Kiiii  ot'miiic 
atul    I'ri(|Urttc<l   Coal    on    I.ocomntivrs." 

''  Kay  iSi  KrfisitiKiT.  V.  .^.  (!.  .^.  lUillitiii  N'o.  lo;t.  "C"oti\|>ataliv«'  'l\sts  of  Uuii-ofiniiu- 
ami    I'.rii|iu-tti<l   Coal    on    tiu-   Torprdo    I'.oat    iUddlc. 

(•  Ray  &  KrrisiiiKcr,  V.  S.  C.  S.  nnllttiii  No.  U',*.  "Tists  of  Unn-ofniiiu-  ami 
nrii|Utttiil   Coal    iti   a    f-ocomotivr    IloiUr." 


■////•:    i'r/:L-nid(jn:i  I /.\(,    jxpiisi h') 
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]!KL(;iAX      KCiOKTTK     PRKSS. 
Chisholm,   Boyd  &  \\'hite   Co.,   Chicago. 

12.  When  properly  made  there  is  less  loss  from  breakage  during 
transportation  of  briquets  than  of  run-of-mine  coal. 

13.  The  danger  of  spontaneous  combustion  in  storage  piles  is 
eliminated  if  the  fuel  is  stored  in  the  briquetted  form,  and  this  char- 
acteristic of  briquets  has  made  briquetted  fuel  favored  for  storage  by 
European  countries. 

14.  The  block-shaped  briquets  may  be  piled  in  regular  piles  and 
occupy  less  space  than  the  run-of-mine  or  slack  from  which  they  were 
made. 

15.  Briquets,  especially  those  made  from  lignite,  have  a  higher 
heat  value  than  the  raw  fuel  from  which  they  were  made,  this  im- 
provement resulting  from  the  higher  heat  values  of  the  binder  added 
to  bituminous  and  anthracite  coal  to  briquet  them,  and  from  the 
evaporation  of  water  from  the  raw  lignite  in  the  case  of  lignite  bri- 
quets. 

While  the  United  States  has  been  more  fortunate  than  European 
countries  in  the  amount  of  good  bituminous  and  anthracite  coal  which 
it  possesses,  still  the  time  is  not  far  distant  when  the  American  people 
must  realize  that  if  the  price  of  coal  is  not  to  reach  such  a  high 
figure  that  the  industries  of  the  United  States  cannot  compete  with 
foreign  industries,  we  will  have  to  be  more  careful  of  what  is  now 
wasted  in  the  process  of  mining;  and  then  we  ma\'  look  for  the  gen- 
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WESTERN    FUEL    COMPANY  S    BRIQUET    PLANT,    OAKLAND,    CAL. 
Equipped   with    Schorr   presses. 

eral  adoption  of  briquetting  as  a  partial  solution  of  the  problem  of 
mine  waste. 

Briquetting  schemes  have  failed  in  certain  instances  in  the  past 
because  they  were  not  under  proper  technical  supervision,  or  the 
supply  of  raw  fuel  or  binder  was  uncertain,  or  poor  judgment  was 
shown  in  the  location  of  the  plant  to  supply  markets  already  supplied 
with  good  fuel  at  low  prices.  Most  of  the  briquetting  plants  :n 
European  countries  are  located  at  the  mines  and  are  owned  by  the 
mine  operators,  so  that  they  may  utilize  the  waste  from  the  mines,  in 
the  case  of  the  hard  fuels,  or  can  make  low-grade  fuels  such  as  lignites 
into  briquets  without  transportation  charges  having  been  paid  on  the 
raw  material. 

Success  in  the  fucl-briquetting  industry  in  the  United  States  will 
only  be  attained  when  American  mine  operators  become  sufficiently 
interested  in  this  method  of  utilizing  their  mine  waste,  or,  in  the  case 
of  lignites,  making  a  good  fuel  from  inferior  raw  material,  to  install 
complete  briquetting  plants  at  their  mines.  With  proper  equipment 
j-nd  superintendence,  i)lants  so  located  should  he  a  good  investment 
for  the  operators. 

rRoDrCTION  OF  BKinrKTS. 

According  to  Figures  compiled  by  Mr.  Robert  Schorr,  the  world 
])r()duction  of  all  kinds  of  bri(|uets  in  the  year  i8(S5  was  4,750,000 
metric  tons,  or  i.o  per  cent  of  475,000,000  metric  tons,  the  total  ce)al 
and  lignite  i)r()(luction  of  that  year.  The  total  C(\'d  and  lignite  pro- 
duction for  i(;oS  was  1,035,000,000  metric  ton>  and  from  this  26,000,- 
000  metric  tons  of  bri(|uets  were  manufactured,  or  2.52  per  cent  of 
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ihc  total  coal  and  lii;nite  production  for  that  year.  This  shows  that 
the  coal  prodnction  of  1908  was  2i(S  per  cent  of  that  of  i<S<S5  and  the 
briquet  production  in  1908  was  549  per  cent  of  that  in  1885,  so  that 
in  twcnty-tive  years  the  coal  and  lignite  production  has  a  little  more 
than  doubled,  while  in  the  same  period  the  briquet  production  has 
increased  5^   times. 

The  recei>t  briquetting  tests  of  the  United  States  Geological  Sur- 
vey have  determined  that  some  American  lignites  can  be  briquetted 
successfully  without  adding  binding  material  to  them.  These  tests 
were  made  with  an  equipment  imported  from  Germany  especially 
for  these  tests.  The  heat  value  of  the  briquets  manufactured  was 
about  50  per  cent  greater  than  that  of  the  raw  material,  this  increase 
being  due  to  the  reduction  in  moisture  by  the  process  of  briquetting. 
As  about  1.4  tons  of  raw  lignite  was  required  to  make  one  ton  of  the 
briquets,  the  net  improvement  in  heat  value  of  the  lignite  by  bri- 
quetting was  about  10  per  cent.  The  cost  of  this  briquetting,  exclu- 
sive of  the  material  for  briquetting  but  including  labor,  power,  depre- 
ciation, maintenance,  and  8  per  cent  interest  on  investment,  was  esti- 
mated from  these  tests  to  be  from  $1.35  to  $1.72  per  ton  of  briquets, 
this  figure  applying  to  those  varieties  of  lignites,  only,  which  can  be 
briquetted  without  added  binding  material. 


THE  DESIGN,  CONSTRUCTION  AND  OPERATION 
OF  HIGH-LIFT  CENTRIFUGAL  PUMPS. 

By  Frank  ziir  Xcddcii. 

V.    SPECIAL    HIGH-LIFT   TURBO-PUMPS. 

Mr.  zur  Nedden's  critical  discussion  of  the  centrifugal  pump,  the  concluding  part  of 
which  is  here  published,  has  already  dealt  with  the  mechanical  and  hydraulic  losses  of  turbo- 
pumps,  solutions  of  the  problem  of  balancing  axial  thrust,  structural  features  and  manu- 
facturing considerations,  and  the  turbo-pump  diagram  and  its  practical  interpretation  in 
service.  We  now  present  his  concluding  section  on  Special  Iligh-I.ift  Turbo-Pumps. — The 
Editors. 

THE  foregoing  studies  certainly  show  that  the  technical  pecu- 
liarities of  turbo-pumps,  if  ignored,  might  give  rise  to  difficul- 
ties. Jf,  however,  the  proper  type  is  chosen,  with  full  appre- 
ciation of  these  peculiarities,  and  if  it  is  placed  in  proper  working  con- 
ditions, it  is  now  proved  by  a  larger  number  of  plants  that  high-lift 
turbo-jnunps  are  an  ideal  form  of  apparatus  economically  and  espe- 
cially in  operation.  Figure  42  shows  the  attractive  appearance  of  a 
turbo-pumping  plant.  An  excellent  effect  is  secured  by  placing  both 
suction  and  discharge  ])ii)es  underground  and  the  simplicity  of  opera- 
tion corresponds  to  the  external  appearance.  The  compact  arrange- 
ment of  the  turl)o-j)umj)  is  well  shown  in  Figure  43,  exhibiting  a  fine 
combination  of  a  four-stage  high-lift  centrifugal  ])ump  by  Messrs. 
Weise  and  Monski,  with  an  850  brake  horse-power,  three-phase  alter- 
nating-current motor  by  the  liergmann  r^lectricity  Works.  This  pump 
is  placed  in  the  Karl  l-'unke  shaft  of  the  I^ssener  Steinkohlen-Uerg- 
werks-Verein,  and  raises  about  1,550  gallons  a  minute  against  a  head 
of  1,200  feet  at  1.480  revolutions. 

I  stiuhed  some  interesting  details  of  the  sjiace  economy  possible 
in  a  turl)o-|)ump  plant  at  one  of  the  large  coal  mines  at  Upper  Silesia. 
A  Jaeger  high-lift  turbo  drainage  plant  of  3.000  litres  (670  imperial 
gallons  per  minute)  was  placed  beside  a  piston  pump  of  equal 
capacity. 

Sections  of  the  space  rerjuired  for  each  of  the  installations  are 
shown  relatively  drawn  to  i-x.'ict  >calc  in  i'igurc  44.  I''mphasis  should 
be  j)laced  on  the  tact  that  the  piston  pump  rc(|nircs  a  concrete  founda- 
tion (j  feet   <leep.   while  the   lurbo-punip  could   be  placed  on  a   simple 
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FIG.  42.   TWO  TURBINE   WATERWORKS   PUMPING   UNITS,  BERLINER    MASCHINENBAU  A.  G. 

flooring  supported  by  I-bars,  thus  affording  an  excellent  sump  ar- 
rangement. Finally,  it  should  be  noted  that  as  a  rule  in  mines  long 
narrow  chambers  are  less  expensive  and  safer  against  movement  of 
the  ground  than  broad  high  ones.  The  important  influence  of  these 
considerations,  which  are  by  no  means  secondary,  is  illustrated  by 
the  followins:  calculations.     The  thickness  of  masonrv  for  the  centri- 


FK;.  43.     WEISE  vS:    MONSKI    FOUR-STAGE    HIGH   LIFT   TURBINE   PUMP  DIRECT-COUPLED   TO 

THREE-STAGE      ALTERN  ATI  N(;-CURRENT      MOTOR. 

Lifting   l.o.'JO   gallons   per   minute   against   a   head   of    1,200   feet;    1,4S0    r.    p.    ni. 
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tngal  pump  gallery  was  about  1.25  metres,  while  for  the  larger  room 
provided  for  the  reciprocating  pump  it  was  1.50  metres.  The  cost 
figures  for  the  installations  are  tabulated  below : 

Piston  Pump  Centrifugal  Pump 

Inside  dimensions  clear...     6.9  X  8.4  X  22.5    4  X  5-45  X  H-S 

=  1,300  cu.  metres    =251  cu.  metres 

Additional  for  thickness  of 

masonry 3  metres  each  way      2.5  metres  each  way 

Resultant   volume   of    rock    9.9X11.4X25.5    6.5X7.95X14-0 

to  be  blasted =  2,875  cu.  metres    =  723  cu.  metres 

Cost  of  blasting  according 
to  figures  given  by  the  man- 
agement, 40  marks  ($10  or 

£2)   per  cubic  metre  or  in    2,875  X  40  =  7^3  X  40  = 

total 1 14,700  marks  28,900  marks 

Total  volume  of  masonry..    2,875  —  ^3^^  —        7^3  —  -5^  = 

1,575  c^^-   iiietres        472  cu.  metres 

Cost  of  masonry  according 
to  figures  given  by  the  man- 
agement    15     marks,     (15 

.shillings  or  $3.75)  per  cubic    i,575  X  15  =  47^  X  15  = 

metre  or  in  total 23,600  marks  7,090  marks 

Total  cost  of  pump  room.  .      114,700-^23,600=  28,00  +  7,090  = 

138,300  marks  35-990  marks 

Dififcrence  in  favor  of  tur-  102,310  marks 

'>f^-pi^'iip ($25,550  or  £5.120) 

(iua  ran  teed   efficiency   of  68  per  cent  (intcn- 

pump 92  per  cent  tionally        assumed 

low  ;  guaranteed  y2 
per  cent) 

Guaranteed    efficiency   of    90  ])cr  cent  92  per  cent 

motor (slow  speed)  (high  sj^eed) 

'l\)tal  efficiency 82. 8  i)er  cent  62. ()  per  cent 

l\e(inii-e(|  brake  power....     3,000  litres  against 

a  head  of  540  m.  do.  (\o.  with  safety 
static  or  550  m.  surj^lus  of  3  j^er 
gauge.    326  kws.         cent.  444  kilowatts 

Difference  to  the  disadxan- 

tage  of  the  turbo-pump  ])cv 

houi-  of  working 1  iS  kilowatts 

(  )n  the  basis  of  3  pfennig  ('^i  of  a  cent  or  a  little  more  than  a 
larthing)  per  kilowatt  hour  as  given  by  the  management  of  the 
mines,  and  of  3,^)00  working  Iiours  per  year   (calculated   from  aver- 
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ag'e  conditions)  these  i  iS  kilowatts  represent  an  additional  oi)erating 
cost  per  annnni  for  tlio  tniM)o-pninp  of 

118  X  0.03  X  3'<')00  =  12,700  marks  ($3,175  or  £635). 


FIG.    44. 


Plan  of  Main  Drainage 
in  an  Upper  Selesia  Colliery 
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The  cost  of  the  pump-room  must  be  amortised  at  at  least  5  per  cent, 
and  interest  on  its  cost  must  be  reckoned  at  4  per  cent,  with  an  addi- 
tion for  cost  of  repairs  estimated  at  i  per  cent.  The  total  capitalization 
of  this  item,  therefore,  for  purposes  of  comparative  determination  of 
operating  costs  must  be  taken  on  a  10  per  cent  basis.  Consequently 
12,700  marks  additional  expense  for  drainage  by  the  turbo-pump  cor- 
respond to  a  difference  in  invested  capital  of  127,000  marks.  There- 
fore, there  remains  to  the  debit  of  the  turbo-pump  account  an  amount 
equal  to  127,000  —  102,310  =  25,000  marks  ($6,250  or  £1,250). 
This,  let  us  remember,  applies  to  the  pump  chamber  only. 
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MKlH-f.lFT  TlfRIUNK  SINK- 
IN(;    I'lTMP. 


So  far  as  machinery  is  concerned,  the  re- 
ciprocating pump  combination  costs  about 
97,000  marks  ($24,250  or  £4,850),  while  the 
turbo-pump  combination  costs  only  about 
26,000  marks  ($6,500  or  £1,300).  Even  if 
we  suppose  that  the  turbo-pump  will  be 
used  up  in  one-half  the  time  which  the  re- 
ciprocating pump  will  last,  there  will  never- 
theless remain  a  difference  of  capital  cost  in 
favor  of  the  turbo-pump  equal  to  97,000  — 
26,000X2,  or  45,000  marks  ($11,250  or 
£2,250). 

The  total  comparison  of  the  roughly  cal- 
culable capital  or  capitalization  costs  there- 
fore leaves  us  with  25,000  marks  to  the  debit 
of  the  turbo-pump  and  45,000  marks  to  the 
credit,  or  a  credit  balance  in  favor  of  the 
turbo-pumping  plant  equal  to  20,000  marks 
($5,000  or  £1,000).  This  calculation  does 
not  take  into  account  costs  of  lubrication,  re- 
])airs,  wages,  etc.,  which  are  decidedly  lower 
with  the  turbo-pumping  plant  than  with 
reciprocating  pumps.  Even  though  the 
bases  of  this  comparison  will  be  somewhat 
different  in  other  countries  and  under  other 
mining  conditions,  there  still  remains  a  bal- 
ance of  safety  and  convenience  in  operation 
in  favor  of  the  turb()-])umping  plant,  which 
no  mining  man  should  undervalue. 

The  comi)act  arrangement  of  turl)o- 
pumping  combination  becomes  of  incal- 
culable value  in  the  sinking  of  watery  shafts. 
Sinking  pumps  of  turbo  form  are  arranged 
vertically.  In  spite  of  the  apparent  sim- 
plicity of  design  the  dit'ticulties  in  the  con- 
struction of  these  units  are  immensely  in- 
creased. (  )nly  a  few  builders  have  suc- 
ceeded in  mastering  them,  .\mong  C\^nti- 
mnt.'il  firms  Messrs.  Sulzer  iiros..  of  W'in- 
terthnr.  lia\-e  been  eminently  successful. 
JMgure  45  shows  an  example  ^A  their  prod- 
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ucl  hiiilt  I'lii'  iIk-  I  )«iniK'rsinarklinltc'.  Zal)iVA',  Tppc'i-  Silesia.  Its 
iiio.st  .slrikini;  pcrnliarity  is  lliat  llic  first  slaj^'c  is  placed  at 
llic  t<i])  t»t  llu'  ])nm]).  C"()nsc'(|iK'ntly  the  suction  ])ipc  iiiiist  ])ass 
alongside  of  llic  pump  to  its  hii^iicst  point,  whereas  the  (lischariL;e  i)ipc 
ascends  I'roni  the  lowest  point.  To  secure  exactly  symmetrical  dis- 
tribution i)i  weii^ht  both  pipes  are  divided  into  two  branches  and  must 
be  intertwined  as  shown  distinctly  in  Mi^ure  45.  The  ])rinci])al  a^l- 
vantag'e  of  this  arrani^ement  is  that  the  axial  tlirust  is  u])ward,  and 
if  the  dimensions  are  ])roperly  chosen  it  balances  the  weii^ht  of  the 
rotating  parts ;  that  is,  the  impeller  wheels,  the  rotor  of  the  motor 
and  shafts.  The  thrust  bearing  has  to  take  up  only  shocks  caused  by 
sucking-  air  or  other  incidents  occurring  often  in  the  use  of  sinking 
pumps. 

The  pump  shown  in  Figure  45  has  attained  a  certain  celebrity, 
being  the  first  really  large  vertical  sinking  pumj),  and  having  saved 
by  its  excellence  a  valuable  shaft.  Prof.  Herzog,  of  Zurich,  outlines 
its  almost  dramatic  history  in  an  article  on  Sulzer  high-lift  turbo- 
pumps  in  the  Schi^'cizcrische  EJektrotcchnischc  Zcitschrift,  1905.  He 
says : 

In  the  Donnersmarkhiitte  a  shaft  400  metres  deep  was  to  be  sunk.  At 
a  depth  of  only  100  metres  springs  were  encountered  so  large  that  the 
miners  had  to  flee  and  the  shaft  was  flooded.  While  he  was  making  his 
escape  the  mine  foreman  measured  the  rise  of  water,  the  calculation 
showing  about  15  cubic  metres  per  minute.  Attempts  to  drain  the  mine 
by  steam  pumping  had  to  be  abandoned  as  unsuccessful,  because  in  ad- 
dition to  needing  many  repairs  the  three  steam  pumps,  which  altogether 
raised  10  cubic  metres  per  minute,  filled  the  entire  area  of  the  shaft  so 
that  scarcely  enough  room  was  left  for  a  bucket.  The  shaft  was  there- 
fore again  abandoned.  To  save  if  possible  the  loss  of  this  valuable  work- 
ing, it  was  finally  decided  to  give  the  Sulzer  high-lift  centrifugal  pumps 
a  trial.  For  this  purpose  three  sets,  (like  Figure  45)  were  installed  in 
the  shaft,  each  delivering  8  cubic  metres  per  minute  to  a  height  of  160 
metres  at  970  revolutions — a  total  delivery  of  24  cubic  metres  per  minute, 
while  sufficient  space  for  two  buckets  was  still  left  in  the  shaft.  Vertical 
alternating-current  motors  are  used  for  driving.  The  weight  of  each 
suspended  pumping  set  including  the  full  delivery  pipe  amounts  to  52,000 
kilogrammes,  giving  a  stress  of  26,000  kilogrammes  on  each  cable.  These 
are  steel  wire  ropes  of  62  millimetres  diameter. 

Current  is  supplied  from  a  powder  station  6  kilometres  from  the  shaft 
in  which  two  1,000  horse-power  gas  engines,  operating  on  furnace  gas, 
were  installed.  The  tension  in  the  transmission  line  is  8,000  volts,  which 
is  transformed  at  the  terminals  to  1,000  volts. 

Drainage  was  accomplished  very  quickly  with  these  sinking  pumps, 
as  one  unit  alone  on  account  of  the  small  head  at  the  beginning  of  the 
operations  delivered  12  to  15  cubic  metres  per  minute.  Further,  during 
the  progress  of  sinking  and  blasting  these  pumps  gave  no  trouble  what- 
ever. After  the  sinking  was  finished  these  pumps  were  fixed  in  the  shaft 
and  are  now  used  as  a  stationary  drainage  plant. 
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The  centrifugal  pump  is  constantly  conquering  new  domains.  For 
example,  it  has  begun  to  replace  the  reciprocating  feed  pump  in  large 
central  power  stations.  It  is  especially  suited  to  this  service  by  its 
self-adjusted  regulation  and  its  ability  to  work  for  a  certain  time 
against  the  closed  discharge  pipe.  It  may  be  left  quite  to  itself  with 
a  changing  volume  of  feed-water  delivery.  Only  in  the  boiler  plants 
of  electric  power  stations,  where  electric  current  may  be  obtained  at 
low  rates,  will  this  type  of  pump  be  economical.  As  it  is  especially 
adapted  to  the  delivery  of  small  quantities  of  water  against  a  high 
pressure  it  is  often  speeded  to  the  highest  point,  even  up  to  3,000 
revolutions  a  minute.  Especially  on  ship-board  it  has  lately  been 
adopted  to  an  ever-increasing  extent  because  of  its  small  weight  and 
space  requirements. 

One  of  the  most  interesting  special  uses  for  the  turbo-pump  is 
the  supply  of  water  under  pressure  for  the  service  of  heavy  hydraulic 
machinery  in  rolling  mills  and  similar  works.  A  very  valuable  ad- 
vantage of  the  turbine  pump  in  this  service  lies  in  the  fact  that  a 
troublesome  accumulator  system  is  no  longer  needed  and  the  tur- 
bine pumps  may  be  connected  to  the  piping  system  without  any  in- 
termediary appliances.  Only  in  very  large  systems  in  which  the 
length  of  the  pipe  lines  (and  consequently  the  quantity  of  water  con- 
tained therein)  is  very  great  does  it  become  advisable  to  protect 
the  pump  from  the  violent  reactions  caused  by  the  acceleration  and 
retardation  of  the  large  water  column  when  the  governing  valve  is 
suddenly  opened  and  closed,  as  it  so  frequently  is  in  rolling  mill  work. 
Special  protective  arrangements  are  then  applied.  Their  features  as 
well  as  the  choice  of  the  most  suitable  form  of  blades  (a  matter  of 
extreme  importance  in  this  kind  of  work)  are  carefully  guarded 
secrets  with  the  very  few  prominent  firms  who  have  learned  them  by 
large  experience.  When  these  precautions  have  been  observed,  the 
operation  becomes  almost  ideal.  A  whole  room  full  of  hard-working 
piston  ])umps,  with  all  the  intolerable  difficulties  which  valves  for 
pressure  of  50  atmospheres  and  more  always  occasion,  is  replaced 
by  a  single  electric-driven  tnrb(vpump  combination.  It  requires  one 
machinist  instead  of  half  a  dozen,  and  nnis  uninterruptedly  day  and 
night  for  many  months  without  requiring  the  smallest  repairs.  For, 
given  pure  water,  the  turbo-pump  under  continuous  operation  with- 
out stoppage  finds  its  best  working  conditions,  as  all  strains  are  in 
the  form  of  steady  or  dead  load  and  do  not  differ  from  the  condi- 
tions of  rest. 


TIME  KEEPING  AND   LABOUR  DISTRIBUTION  IN 

THE  FOUNDRY. 

By  Victor  R.  Claydon. 

The  policy  and  methods  of  foundry  management  proposed  by  Mr.  Claydon  are  ex- 
tremely simple  and  reasonable.  They  require  no  burdensome  increase  of  "paper  work." 
Nevertheless  they  are  sufficient  to  provide  considerable  knowledge  of  pertinent  and  val- 
uable facts  about  the  location  of  the  profitable  and  unprofitable  parts  of  a  business,  and 
the  actual  value  received  for  every  dollar  expended.  His  article  now  published  will  be 
followed  next  month  by  one  upon  "The  Handling  of  Stores";  in  July  he  will  discuss  "Keep- 
ing Down  Foundry  Expenses." — The  Editors. 

COAIPETITION  is  the  most  insistent  fact  in  the  experience  of 
the  business  man  of  today.  From  the  small  jobbing  shop  up 
to  the  large  locomotive  works,  the  cry  is  the  same :  "We  can- 
not make  the  headway  we  used  to ;"  and  naturally  the  inquiry  is : 
"What  is  the  reason?"  "Times  change  and  we  change  with  them," 
said  one  of  the  wisest  of  sages ;  yet  I  venture  to  think  had  he  been 
living  now  his  adage  would  have  read  "Times  change  and  we  do  not 
change  with  them."  This,  in  my  opinion,  is  at  the  root  of  a  good 
deal  of  our  loss  of  business.  Some  of  us  are  still  content  to  run 
along  the  old  lines,  for  the  very  intelligent  (?)  reason  that  "My 
father  made  a  good  living  out  of  it,  and  I  can  do  the  same."  Un- 
fortunately, however,  this  theory  does  not  work  out  in  practice.  To 
go  with  the  times  means  to  be  up  to  date ;  and  this  in  turn  means 
that  a  manufacturer  must  know  with  certainty,  at  any  time,  how  his 
business  is  progressing.  This  can  be  accomplished  only  by  looking 
after  the  details,  which  perhaps  when  competition  was  not  so  rife 
our  forefathers  could  afford  to  let  slide.  In  these  days  of  "hustle" 
it  does  not  do  for  us  to  stand  and  wonder  why  our  business  is  not 
flourishing — it  is  "up  to  us"  to  know ;  and  it  is  only  by  a  systematic 
handling  of  our  afifairs  that  we  are  enabled  to  detect  the  many  leak- 
ages that  exist,  and  effect  economies  compatible  with  efficient  man- 
agement. 

Apart  from  the  diverse  opinions  held  by  cost  accountants  as  to 
the  working  out  of  a  cost  system,  business  men  themselves  are  very 
sceptical  about  undertaking  any  so-called  "innovation."  especially 
when  they  get  the  idea  that  it  means  the  employment  of  what  they 
are  pleased  to  call  "non-productive"  labour  for  its  efficient  carrying 
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out.  They  lose  sight  of  the  fact  that  with  a  proper  cost  system  in 
force,  as  has  been  proved  in  countless  cases,  they  will  be  able  to  effect 
considerable  financial  saving,  and  to  make  their  business  a  thoroughly 
profitable  concern.  It  is  no  uncommon  remark  that  a  cost  system 
involves  too  much  red  tape.  Superficially  it  does ;  but  when  accurate 
results  are  obtained  it  becomes  of  vital  importance,  especially,  as  I 
have  pointed  out,  when  we  are  able  to  eft"ect  economies  which  but  for 
our  cost  system,  we  would  never  have  dreamt  of  effecting.  Provided, 
then,  these  conclusions'  are  reached,  our  ''non-productive"  labor  be- 
comes surely  very  profitable,  if  not  from  a  manufacturing  point  of 
view  ''productive." 

In  this  article  it  is  my  intention  to  point  out  the  necessity  of  an 
accurate  record  being  kept  of  foundry  employees'  time,  and  a  proper 
distribution  being  made  of  the  work  performed  by  them  in  a  given 
period.  Many  an  employer  of  labor  is  confronted  with  the  statement 
that  during  the  financial  year  $100,000  has  been  spent  on  wages  alone 
in  his  establishment;  and  often,  too,  the  knowledge  comes  as  no  small 
surprise,  unless  he  has  details  at  hand  showing  what  return  he 
received  from  his  employees  for  this  output ;  and  he  niay  very  rea- 
sonably wonder  whether  this  amount  has  actually  been  earned  by  those 
emi)loyed  by  him.  On  the  other  hand,  however,  if  you  were  to  ask 
an  employer  if  he  thought  his  employees  had  turned  out  the  best 
results  for  the  money  paid  them  he  would  in  all  probability  greet 
you  with  the  remark  that  he  was  not  such  a  fool  as  to  pay  for  what 
his  men  did  not  earn.  P)Ut  is  he  sure  of  this?  In  a  large  manufactur- 
ing plant  it  is  very  easy  for  loose  and  inefficient  methods  to  prevail 
unless  a  very  strict  watch  is  kept  upon  everything.  Obviously,  then, 
it  is  a  necessity  that  we  have  some  arrangement  whereby  we  are  able 
to  keep  tab  on  our  employees,  and  thus  see  that  we  are  obtaining  a 
just  return  for  our  exjKMiditure.  "Waste  not,  want  not"  is  a  very  old 
proverl),  whicli  it  might  be  well  for  us  to  consider  a  little  more — 
especially  in  a  foundr}-  business  where  the  opportunities  for  waste 
are  so  enormous. 

In  a  foundry  of  any  magnitiide  it  will  he  conceded  that  a  time- 
keeping system  of  some  kind  i^  an  essential.  \'arious  systems  are  in 
vogue,  each  one  (loubtle>s  having  its  own  ])eculiar  advantages,  l-'or 
instance,  the  "metal  check"  system  is  considered  by  some  to  be  a 
good  method.  I'ndri'  tins  plan,  a  >nccesst'nl  applicant  for  work  is 
entered  on  tlic  pay-roll  sheets  under  a  gixi'ii  nninber.  (  h\  his  start- 
ing to  work  lie  applies  to  the  t itnckii-per  for  a  check  bearing  his  num- 
ber,  without    which   \\v  cannot   even   (.-ntei"  the  shops.     ( )n   his  .-iriMNal 
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:!t  ]]']<  particular  workslio])  he  di-posits  this  chcrk  in  a  Ixix  in  his  ^hop 
l)ri)\i(lc(l  I'or  tlic  purpose.  This  box  is  in  cliarj^c  of  the  foreman  of 
the  department  (or  an  assistant  timekeeper)  whose  duty  it  is  to  lock 
up  these  hoxt-s  immediately  after  the  whistle  has  blown  for  starting 
work,  the  timekeeper  at  the  same  time  .shiittini;'  his  wicket.  A  late 
aridxal  has  to  a])ply  in  the  office  for  his  check,  the  timekeeper  notin,^' 
in  his  book  the  lime  at  wbi<^'h  he  starts  work.  .\ow  whilst  not  alto- 
gether condemning  this  method.  1  woidd  like  to  ])oint  out  what  aj)- 
jiear  to  me  to  be  its  weak  s])ot.>.  In  the  first  place,  it  would  seem 
that  too  much  time  is  taken  u\)  1)\'  the  timekeeper  in  arranging  and 
giving  out  these  checks  at  certain  intervals  during  tlie  day.  As  you 
will  readily  see,  the  same  process  has  to  be  gone  through  at  the  lunch 
hour  and  also  on  the  men  quitting  at  night.  Again,  where  a  large 
number  of  hands  are  employed  it  is  practically  impossible  for  a  short- 
age in  a  man's  pay  to  be  satisfactorily  determined  under  this  method. 
What  I  mean  is  this :  assuming  that  after  the  men  have  been  paid,  one 
of  them  reports  to  the  timekeeper  that  he  is  short  paid,  the  time  sheets 
are  turned  up,  and  it  appears  as  far  as  the  timekeeper's  books  show 
the  man  has  been  correctly  paid,  wdiilst  it  is  not  at  all  improbable  that 
the  man's  money  w^as  not  correct,  and  an  injustice  was  done  him, 
which  under  the  metal  check  system  it  is  impossible  to  detect. 

Once  again : — in  addition  to  the  tw^o  objections  I  have  already 
pointed  out,  I  think  that  there  is  a  great  opportunity  for  a 
timekeeper  to  show  favoritism  if  he  should  so  desire,  and  w^ith 
slight  chances  of  detection ;  this  is  surely  a  very  strong  disadvantage 
of  this  system.  There  seems  to  be  no  reason  whatever  why  the  time 
clerk  cannot,  if  he  so  chooses,  show'  partiality  to  any  particular 
"'friend"  he  may  have  in  the  works.  For  example,  wdiat  is  there 
to  prevent  this  official  from  entering  up  in  his  book  10  hours  for 
v.'hich  a  man  did  not  w^ork?  What  means  have  you  of  detecting  this 
fraud?  Doubtless  if  it  w-as  carried  on  to  any  extent  it  would  be 
found  out,  but  "prevention  is  better  than  cure." 

We  often  say  "What  can't  speak  can't  lie ;"  and  this  leads  me  to 
speak  of  the  time  clocks,  wdiich  are  being  used  in  plants  more  and 
more  every  day.  I  think  it  is  scarcely  necessary  for  me  to  go  into 
details  as  to  the  mechanical  working  of  these,  as  most  of  us  are 
acquainted  with  them,  although  we  do  not  make  use  of  them.  As 
far  as  I  can  see,  however,  their  method  of  registering'  a  man's  time 
leaves  very  slight  chances  of  dishonest  practises,  and  as  far  as  day 
workers  are  concerned  none  of  these  should  be  short  in  their  pay. 
On  entering  the  works  in  the  morning,  a  man  goes  first  thing  to  the 
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clock  and  punches  his  time,  on  the  num- 
ber by  which  he  is  known  on  the  pay- 
roll sheets.  This  in  turn  registers  on  a 
slip,  affixed  inside  the  clock,  the  exact 
time  at  which  he  entered  the  works. 
Assuming  that  /  a.  m.  is  the  recognised 
time  for  starting  work,  the  clock  watcher 
(possibly  a  trusted  employee)  at  (say) 
three  minutes  past  the  hour,  will  lock  the 
clock,  and  by  moving  a  lever  on  the 
face  of  it  he  places  the  disc  in  position 
for  the  men  to  punch  when  they  stop 
work  at  the.. noon  hour.  The  same  pro- 
cess is  gone  through  on  their  return,  and 
on  quitting  work  at  night.  At  the  end 
of  the  day  this  clock  slip  is  removed  by 
the  timekeeper,  and  a  new  one  placed 
J  in  position  for  the  following  day.  Now 
a  on  examining  the  clock  slip  we  find  a 
^  record  somewhat  similar  to  the   follow- 
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No.  56.    6-45.    12-01.    12-57.    5-32. 

Here,  then,  is  a  true  record  of  the 
time  actually  worked  by  the  man  corre- 
sponding to  No.  56.  In  the  event  of  an 
employee  omitting  to  punch  his  time  at 
any  of  the  recognised  hours,  the  error 
would  at  once  be  detected  by  the  time- 
keeper and  enquiries  made  as  to  the 
reason,  a  repetition  thereby  being  pre- 
vented. Having  thus  far  seen  the  part 
to  be  i)crformed  by  the  men,  our  next 
stej)  will  be  to  follow  the  clock  slip  into 
the  time  oftice  whore  the  pay-roll  sheets 
are  made  up.  Here  again  several  sys- 
tems of  entering  up  the  pay  roll  are  in 
force,  one  of  which  is  to  paste  the  actual 
clock  slips  into  a  book  six?cially  ruled 
for  the  purpose;  but  personally  I  do  not 
think  this  the  best  method.     I  submit  in 
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its  place  llurt'foic  a  skdcli  of  a  pay-roll  sheet  vvliicli  lias  l)een  found 
to  work  well,  and  ohxiali*  a  lot  of  (Inj)Hca(c'  work.  fSoc  opposite 
pay:c.) 

In  sonic  business  i)laces  T  have  visited,  the  men's  time  was  first 
entered  in  a  lime  book,  and  at  the  i.'\\i\  of  the  i)ay  |)eriod  the  total 
number  of  hours  worked  by  each  man  was  put  on  the  pay-roll  sheet. 
In  the  sketch  shown  above  you  will  perceive  we  have  a  time  book 
and  pay  roll  all  in  one.  Perhaps  someone  niij^ht  ask  "Why  not  paste 
the  actual  clock  slips  in  a  time  book  as  hinted  before?"  My  idea  is 
that  it  takes  longer  to  do  this  than  the  way  I  advocate.  In  the  first 
place,  the  hours  have  to  be  extended  on  the  clock  slip.  Then  this 
again  has  to  be  cut  into  strips  the  size  of  the  book  and  pasted  in. 
Moreover,  in  the  event  of  a  new  man  starting  on  the  same  number 
as  a  man  who  has  left  during  the  pay  period,  there  is  no  room  to 
record  the  two  different  names,  as  naturally  to  suit  the  clock  slips  the 
spaces  between  each  two  numbers  are  very  narrow. 

We  have  now  our  method  of  recording  the  men's  time,  but  in  ad- 
dition to  our  day  workers,  there  are  our  piece  workers,  and  although 
it  is  interesting  and  necessary  to  keep  track  of  their  time,  yet  of 
course  the  important  part  is  to  keep  track  of  the  work  performed  by 
them,  as  it  is  by  this  that  these  men  are  paid. 

In  a  large  manufacturing  plant,  especially  where  various  lines  of 
castings  are  made,  it  is  by  no  means  an  easy  task  to  keep  correct 
records  of  the  w^ork  performed  by  our  piece  workers.  A  plan  similar 
to  that  outlined  hereunder  is  one  I  have  seen  in  operation  in  a  large 
plant,  and  it  has  been  found  to  work  well.  (For  the  purpose  of  illus- 
tration we  will  assume  that  we  have  no  night  gang  to  clear  the 
moulders'  floors,  and  that  the  castings  are  cleared  first  thing  the  morn- 
ing after  the  cast.)  On  the  afternoon  of  the  cast  the  timekeeper  or 
one  of  his  clerks  would  go  round  to  each  of  the  molders  and  core 
makers  and  enter  up  in  his  rough  piece  work  book  the  pieces  made  bv 
the  respective  men.  This  piece  work  book  would  be  ruled  after  the 
manner  shown  on  the  following  page,  which  for  convenience  of  repro- 
duction within  the  page  limits  shows  ruling  for  10  days  only. 

As  far  as  the  cored  work  is  concerned  it  is  practically  impossible 
for  a  man  to  be  paid  for  more  than  he  has  made,  as  obviously  the 
cores  would  have  to  balance  the  number  of  pieces  given  in  by  the 
moulder,  and  vice  versa.  On  the  following  morning,  the  clerk  would 
check  up  the  pieces  in  the  foundry  before  their  removal  to  the  clean- 
ing shop,  thus  ensuring  that  he  has  all  his  work  correctly  entered. 
While  doing  this  he  can  of  course  discount  any  bad  pieces  which 
have  been  made  against  the  workmen  responsible  for  them.     As  will 
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doubtless  be  observed,  this  rough  piece- 
work book  (see  sketch)  serves  the  double 
purpose  of  a  record  for  good  and  bad 
castings.  As  soon  as  this  work  is  com- 
pleted the  clerk  can  enter  up  this  work 
on  his  "fair  copy"  piece-work  sheets — 
that  is,  the  sheets  from  which  the  piece 
workers  are  paid.  In  all  probability, 
too,  we  shall  have  day  workers  in  the 
foundry,  and  it  is  necessary  that  the 
work  performed  by  these  men  be  not 
lost  sight  of,  as  very  often  it  is  these 
day  workers  who  run  up  our  burden 
charges.  We  know  from  experience 
that  a  day  worker,  generally  speaking, 
does  not  perform  so  much  work  as  a 
piece  worker.  Again,  presuming  he 
turns  out  defective  castings,  it  is  the 
foundry  which  has  to  stand  the  whole 
of  the  loss.  For  the  purpose,  then,  of 
keeping  such  records  the  day  worker 
should  be  supplied  with  a  time  card  on 
which  is  indicated  the  work  he  is  en- 
gaged on,  and  the  time  he  started  it. 
( )n  completion  of  this  particular  job  he 
will  bring  his  card  to  the  timekeeper, 
who  will  mark  on  the  card  the  time  the 
job  was  finished,  also  extending  the  cost 
at  the  man's  rate  per  hour.  \\y  this 
means  we  get  the  actual  amount  paid 
for  the  moulding  or  core  of  any  casting, 
which  is  certainly  of  great  value  in  com- 
piling our  cost  records. 

So  far  I  have  dealt  only  with  the 
methods  of  timekeeping  and  the  advan- 
tages which  accrue  from  carefulness  on 
the  part  of  the  clerk  whose  duty  it  is  to 
look  after  this  work.  I'ut  all  this  is 
oid\  a  means  to  an  end.  Whilst  all  the 
information  we  get   from  the  time  cards 
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and  piece-work  sheets,  etc.,  is  very  necessary  and  of  great  assistance 
generally,  it  is  incomplete  in  this  state.  As  I  said  at  the  beginning 
of  this  article,  if  we  are  to  know  exactly  how  our  wages  have  been 
expended  we  must  distribute  the  monies  earned  by  our  employees 
over  the  specific  jobs  on  which  they  have  been  engaged;  then  and 
only  then,  have  we  some  tangible  evidence  to  go  on,  which  will  un- 
doubtedly show  us  whether  we  are  getting  a  just  return  for  our 
expenditure,  and  also  show  us  where  the  leakages  exist,  and  enable 
us  to  remedy  them.  This  without  doubt  is  the  most  important  thing 
in  any  business.  We  are  all  more  or  less  aware  that  these  leakages  do 
exist,  but  to  arrange  our  work  so  as  to  be  able  to  spot  them  at  once 
is  of  inestimable  value  to  the  prosperity  of  any  business.  Before  we 
can  distribute  our  pay  roll,  however,  we  must  have  a  classification  of 
the  accounts'"'  which  we  wish  to  keep  a  line  on — that  is,  a  symbol 
for  each  of  our  staple  lines  of  manufacture,  and  our  maintencance 
charges,  etc. 

At  first  sight,  perhaps,  one  might  be  tempted  to  imagine  that  the 
distribution  of  a  man's  time,  over  the  several  jobs  would  be  a  simple 
matter,  necessitating  only  the  copying  ofif  of  the  charges  as  turned  in 
on  our  day-work  time  cards  and  piece-work  sheets ;  and  apportioning 
the  monies  as  per  our  classification.  On  examination,  however,  we 
shall  find  this  to  be  much  more  difficult.  For  instance,  the  clerk  who 
does  this  work  must  necessarily  be  thoroughly  cognisant  of  the  work 
being  done  in  the  shops,  and  thus  be  in  a  position  to  charge  up  cor- 
rectly the  hundred-and-one  jobs  that  go  through  the  foundry  in  the 
course  of  a  day.  Hitherto  I  have  confined  myself  to  speaking  of  the 
foundry  only,  but  I  think  my  remarks  will  be  found  more  or  less  ap- 
plicable to  the  several  shops  that  go  to  make  up  our  entire  works. 
Our  machine  shop  is  in  all  probability  a  more  complicated  shop  to 
deal  with  than  our  foundry,  as  it  is  here  that  most  of  our  repairs  to 
plant,  patterns,  etc.,  are  done.  We  cannot  depend  upon  workmen  to 
symbolise  their  particular  work  correctly  on  the  time  cards,  and 
sometimes  it  happens  that  they  do  not  even  know  what  the  job  is 
that  they  are  working  on.  In  order  to  illustrate  our  method  of 
distributing  the  pay  roll,  let  us  classify  our  shops  as  follows: — 
A  =  Foundry.  B  ^  Core  Shop.  C  =  Machine  Shop.  D  =  Pattern 
Shop.  E  :=  Warehouse,  an  so  on ;  and  let  our  staple  lines  of  manu- 
facture be  classified  as  follows: —  i,  Boilers.  2,  Steam  Fittings.  3, 
Jobbing.     In  addition  to  these  we  will  have  our  maintenance  charges 


*  For  a  splendid  outline  of  a  foundry  classification  I  would  refer  my  readers  to  the  one 
given  by  Mr.  C.  E.  Knoeppel,  in  his  articles  on  Foundry  Costing,  which  appeared  in  The 
Engineering  Magazine  October,  1908-March,  1909. 
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which  we  will  number  thus: —  14.  Maintenance  of  Buildings.  15. 
Maintenance  of  Machinery.  16,  Maintenance  of  Tools.  17,  General 
Shop  Expense,  etc.  With  this  information  in  mind  we  will  now  pro- 
ceed to  distribute  the  pay  roll ;  and  I  would  commend  the  method  of 
distributing  each  man's  pay  in  each  shop  separately.  As  you  will  see 
by  the  sketch,  along  the  top  line  we  have  the  symbols  indicating  the 
nature  of  the  work  performed  by  the  respective  men.  At  the  ex- 
treme left  of  the  next  lines  we  enter  the  numbers  of  our  men  as  they 
are  known  on  the  pay  rolls,  and  in  the  balance  of  the  columns  we 
enter  up  the  amount  of  money  expended  by  each  man  on  each  job  as 
I>cr  our  time  cards  and  piece-work  sheets. 
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ruKM  I'OR  gi;ni:kal  distribution  ok  foundry  pay  roll. 

It  may  possibly  be  asked  "what  is  the  object  in  having  each  man's 
pay  separate?"  My  answer  is  that  by  this  means  it  is  easy  for  the 
distribution  clerk  to  turn  up  his  sheets  in  case  of  error,  and  he  is 
enabled  to  spot  the  error  at  once,  without  having  to  go  through  per- 
haps hundreds  of  tiine  cards  in  order  to  find  the  mistake.  Moreover, 
it  enables  a  checker  to  spot  any  wrong  charges,  etc.,  and  if  a  fore- 
man wishes  to  know  what  a  certain  man  has  done  on  any  particular 
job,  this  information  can  readily  be  obtained  if  a  method  similar  to 
the  one  outlined  is  adopted. 
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Wc  have  now  obtained  a  proper  distribution  of  (jiir  pay  roll  ac- 
lordini;"  lo  ihc  shops  in  which  the  iiu'ii  liavc  worked,  hnl  wv.  iiinsl 
i;()  a  .step  fiuthei-  to  ol)tain  the  information  as  to  the  amount  of 
money  which  rightfully  belongs  to  the  individual  shops — i.  e.,  the 
amount  of  direct  labour  chargeable  to  each  shoj),  and  also  its  own 
burden  charges.  To  arrive  at  these  details  I  would  suggest  the  use 
of  the  charts  at  the  foot  of  page  228  and  the  one  following: — 


1 

FOUNDRY  BURDEN 

A14 

A15 

AI6 

A 17 

Qj^truA.CL£  ^tru^ni^ 

1S-/5 

?S'^/ 

7-6S 

/s.f/ 

S^^jB^d-^Mu 

S'^^f 

^6'li 

3-31 

1'2S 

cJtcLcAcmji/  O^^ir^ 

/6'?/ 

?f/7 

/s-ri 

I3U 

JaJtibyu  cf-w^ 

"/■yj. 

1.-J0 

3'J^X 

i-01 

(A/aAj^h^ru/ie/ 

/■OS 

- 

1-77 

i-so 

J(r^iJi  <^irumcCn/  /O  iaA^<^^-'>^ 

SI-?/ 

13/-S0 

32'6f 

37'?/ 

Q                                                                                                                             The  Engineering  Magazine  \ 

Charts  similar  to  these  should  be  used  for  each  department.  By 
working  our  charges  out  on  this  principle,  w^e  arrive  at  the  total 
amount  of  our  direct  charges,  and  also  the  amount  of  burden  charge- 
able to  each  shop.  It  does  not  take  much  to  see  of  what  immense 
value  the  figures  charted  in  this  way  are  to  us.  Primarily  they  en- 
able us  at  a  glance  to  notice  any  undue  expenditure  on  any  particular 
charge.  In  many  manufacturing  concerns  the  upkeep  of  patterns  is 
no  small  item,  and  unless  such  a  department  as  this  is  carefully  looked 
after  it  soon  becomes  our  "graveyard." 

Having  now  our  final  figures,  we  can  (as  you  will  notice)  trace 
any  particular  part  of  them  right  back  to  their  origin,  which  I  ven- 
ture to  say  is  a  fact  worthy  of  our  consideration. 

There  are,  and  always  will  be  conditions,  prevailing  in  foundries 
that  must  necessarily  govern  a  good  many  of  our  actions  in  costing, 
yet  I  trust  that  this  paper  will  be  of  interest  and  helpful  at  least  to 
some  foundry  managers  and  ofificials.  The  next  article  will  take  up 
"The  Handling  of  Stores." 


A  PRACTICAL  STUDY   OF   POWER   COSTS. 

By  William  0.  Webber. 

IT  has  always  been  astonishing  to  me  that  the  power  user  generally 
knows  so  little  about  the  actual  cost  of  his  power.  This  failing 
seems  to  be  especially  common  to  the  management  of  department 
stores,  although  the  managers  of  manufacturing  plants  in  general  are 
nearly  as  ignorant. 

Some  time  ago,  I  elaborated  a  scheme  for  ascertaining  what  the 
costs  were  in  a  number  of  department  stores,  with  suggestions  as  to 
the  installation  of  new  machinery  to  reduce  the  costs  of  some  of  the 
items.  I  present  here  a  copy  of  the  report  which  I  made  at  the  time, 
showing  the  equipment  of  such  a  plant,  how  the  actual  costs  were  ar- 
rived at,  and  what  they  were,  with  suggestions  for  the  future. 

It  will  be  noted  that  the  average  cost  per  car  mile  for  elevators  is 
293^  cents.  Now  in  another  department  store  in  an  exactly  similar 
building  not  a  block  away  from  the  first  example,  the  cost  per  car  mile 
for  elevators  doing  similar  service  was  y^  cents,  whereas  the  weight 
of  steam  used  per  horse-power  hour  on  elevators  was  43  2/10  pounds 
in  the  first  instance  and  45  5/10  pounds  in  the  second  instance.  At  first 
sight  the  difference  in  cost  per  car  mile  seems  inexplicable. 

In  the  first  instance,  the  total  cost  of  the  elevator  system  per 
annum,  including  interest  and  depreciation,  is  $9,022,  while  in  the 
second  instance  the  total  cost  was  only  $4,252.  The  mystery,  therefore, 
becomes  more  profound,  until  we  find  that  in  the  first  instance  the 
total  mileage  is  27,000  miles,  and  in  the  second  instance  only  5'^^^ 
miles.  There  was  then  about  one-fifth  of  the  mileage  in  the  second 
instance  that  there  was  in  the  first  instance,  or  a  sjK^ed  of  nearly  three- 
cpiarters  of  a  mile  per  hour  in  one  instance  and  three-eighths  of  a  mile 
per  hour  in  the  other  instance;  there  you  have  the  milk  in  the  cocoannt. 
Tile  remedy  for  the  case  where  the  elevator  cost  per  car  mile  is 
73  cents  is  obviously  increased  mileage;  but  if  there  is  no  demand 
for  this  increase  of  mileage,  the  (^nly  other  remedy,  (the  elevator 
pump  having  a  capacity  of  140  horse  power,  while  only  (^J^  ^  horse 
power  is  demanded),  is  t(>  compound  this  elevator  pump  so  as  to 
reduce  the  cost  of  its  operation,  'i'his  saving  would  amoinit  to  1^604.75 
per  annum,  reducing  the  cost  to  a  little  less  than  63  cents  per  car  mile. 


.•/    /'h'.nric.if.   s/ri))'   oi-    roii/ih'   costs.  2.^1 

It  is  iiiU'rcsliiiL;  1(»  iiolc  alM»  tlic  siniilarily  in  tlic  cost  of  i)()\vt'r  per 
Iiorsi'  |)()\\ tT  hour  as  follows: 

'i'otai  I  iiirsc-Pow  rr  lloiirs.  Cost  per  I  iorsc-Powcr  Hour. 
1,234,946  1.9 

425.129.3  2.13 

885,980  1.86 

in  this  last  instance,  where  the  elevator  load  amounts  to  566,of'K) 
horse-power  hours  per  annum,  the  elevator  cost  per  car  mile  is  onl\- 
23  cents. 

Another  interesting  point  is  that  these  figures  show  beyond  any 
question  the  high  consumption  of  coal  per  horse-power  hour,  the 
first  plant  showing  4.2  pounds,  the  second  4.55  pounds,  and  the  third 
5.25  pounds,  without  any  coal  for  banking;  with  banking  coal  these 
figures  would  be  20  per  cent  higher.  The  boiler  load  in  the  latter 
case  was  310  horse  power,  which  corroborates  my  power  figures. 

These  several  plants  show  the  cost  of  electric  lights,  including 
both  incandescent  and  arc  lights,  to  be  2^  cents  per  horse-power 
hour,  (or  a  quarter  of  a  cent  per  i6-candle-power  hour)  in  one 
instance;  2.3  cents  (equal  to  0.23  cents  per  i6-candle-power  hour)  in  a 
second  instance,  and  1.39  cents  (equal  to  three-sixteenths  of  a  cent 
per  lamp)  in  a  third  instance.  These  are  particularly  interesting  in 
view  of  the  fact  that  81,700  i6-candle-ix)wer  lamp  hours  purchased 
outside  cost  $1,037,  equal  to  a  cost  of  1.27  cents  per  lamp  hour,  while 
electric-light-station  data  show  an  average  cost  per  electric  horse- 
power hour  of  .848  cents,  equal  to  .0848,  or  a  little  less  than  3/32 
of  a  cent. 

The  pneumatic  cash  system  cost  1.30  cents  per  horse-power  hour 
in  one  instance,  and  in  another  case  2.71  cents  per  horse-power  hour; 
this  difference  is  due  largely  to  the  difference  in  size  of  plant. 

With  these  figures  it  is  interesting  to  compare  the  power  costs  in 
a  manufacturing  establishment,  where  the  lighting  load  is  2,75  cents 
per  horse-power  hour,  but  the  total  cost  of  all  the  power  is  1.24  cents 
per  horse-power  hour. 

The  coal  consumption  is  3.38  pounds  per  horse-power  hour,  and 
the  steam  consumption  23.24  pounds  per  horse-power  hour,  with  a 
total  load  of  1,747,108  horse-power  hours. 

Still  further,  it  is  of  interest  to  compare  all  these  figures  with  ilic 
figures  recently  obtained  by  me  from  a  gas-producer  and  gas-engine 
generating  plant,  with  a  total  annual  load  of  534,400  horse-power 
hours.  With  coal  at  $6.00  per  ton,  the  total  cost  was  1.3  cents  per 
horse-power  hour,  or  about  one-eighth  of  a  cent  per  lamp  hour  at 
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half  load,  which  would  again  be  equal  to  0.83  cent  per  horse-power 
hour  at  full  load,  so  that  with  coal  at  the  following  price  we  are 
safely  assured  of  the  following  cost  per  horse-power  hour  at  full  and 
half  load : 

Cost  per  Horse-Power  Hour,  in  Cents. 

Cost  per  Ton.  Full  Load.  Half  Load. 

$1.00                                     0.462  0.94 

2.00                                     0.537  0.97 

!                 3-00                                    o .  600  1 .  08 

4 .  00                                    o .  680  1 .  1 64 

5 . 00                                    0 . 75  1.25 

6.00                                    0.828  1.35 

Below  I  give  a  typical  report  in  detail,  showing  the  data  observed, 
the  costs  recorded,  and  the  manner  in  which  the  results  were 
analyzed : 

Date 

Building  corner  of  Blank  and  Blank  streets,  owned  by  Blank  &  Com- 
pany and  occupied  by  Blank  &  Company  as  a  department  store. 

Boiler  Capacities. 
Three  Heine  boilers,  220  horse  power  each,  or  a  total  of  660  horse  power. 
Steam  pressure,  no  lb.    Draft,  Y^  inch  water. 
Grade  of  coal  used — Pocahontas,  run  of  the  mine. 
Coal  consumed — 13,800  11).  daily  in  summer,  19,100  lb. 

daily  in  winter.    Total  coal  consumed  per  year,  2,600 

tons. 
Average  price  per  ton,  $3.00. 
Cost  of  ash  removal  per  year,  $303.00. 
Boilers    are    used     for    supplying    steam    to    twelve 

elevators,  four  electric-nj:^lit  cnj^ines,  three  blowing 

enjj^ines,  steam  pumps  and  air  compressors. 
Building  is  heated  by  exhaust  steam  using  the   Paul 

system,  drips   connected   to   traps   and   return   tank. 

KnCINE   CArAClTIES. 

I'^our  i}i  by  12  iiigh-specd  Ames  engines,  275  revolutions 

per  minute,  125  horse  power  each,  or  a  total  of 500  horse  power. 

Engines    direct-connected    to    electric-light    generators. 

An  average  of  twf)  of  tliese  in  use  at  once.    ;\verage.  .156  horse  power. 

Three    11    by    12   d()nl)l('.    inclined    lUickeye    engines,   89 
revolutions   per   minute,   60   horse    power   eacii,   or   a 

total  of   iSi)  horse  power. 

These    engines    are    direct -connected    to    Root    blowers 
supplying  air  to  pneumatic  cash  .system.     An  average 

of  two  in  use 1  if»  horse   power. 

Two  6  by  8  elevator  engines,  IJ5  revolutions  per  mimUe. 
10  horse  power  each,  or  a  total  of 2u  horse  power. 

These  engines  direct-connected  to  drum  elevators.     Av- 
erage   T5.5  horse  |)ower. 

One  6  by  9  centre-crank  engine 10  horse  power. 
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I'll  Ml*    (AI'ACU  IKS. 

'I'wo  Davidson  i-li'\  al<»r  |)iini|)S  22  l)y   13  by  22,  65  horse 

powtT  cacli.  or  .1  (olal  of 130  Iinrso  power. 

I  iicsc    punii)s    fiiriiishiiii;"    power    to    nine    liydniulic 

elevators  under  115-II).  pressure.     \\()\.\\  pumps  in  use. 
Two  No.  6  l^avidson  boiler-feed  pumi)s  10  by  6  by   12, 

8  horse  power  each,  or  a  total  of.  .  .  .16  horse  power. 

One  of  these  pumps  in  use 8  horse  power. 

One  No.  5  Knowles  punij),  6  by  5^4  by  7,  pumping  water 

for  sanitary  purposes  to  tank  at  top  of  building 64  horse  power. 

(b'ire  pumps,  etc.,  only  operated  on  emergency.) 

Dynamo  Capacities. 
Four  General  Electric,  multipolar  type,  direct-connected 

dynamos,  115  volts,  maximum  capacity  75  kilowatts.  .  .400  horse  power. 

average  load   130  horse  power. 

Supplying  current  to  electric  lights. 

One  motor,  2  kilowatts,  about 3.5  horse  power 

Operating  electric  elevators  for  bundles. 

Elevators. 
Nine  hydraulic  elevators  as  follows: — 

7  ft.  8     in.  stroke,  gear      10  to   i,  350  ft.  per  min. 
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2  direct-acting  drum  steam  elevators,  maximum  hoisting  speed,  150  ft.  per 

minute. 
I  electric  elevator  for  bundles. 

Electric  Lights. 
1,200  i6-candle-power  incandescent  lights. 
286  arc  lights  =  1,710  incandescent  lights. 

Equal  to         2,910  "  "     =  a  total  of  291  horse  power. 

Air  Compressors. 
Two  Westinghouse  air-brake  pumps,  16  strokes  per  min- 
ute, 50  lb.  pressure,  4  horse  power  each,  or  a  total  of     8  horse  power. 

Estimate  of  Power  Used. 

Average  boiler  power  for  supplying  steam  engines 300  horse  power. 

Average  boiler  power  for  supplying  steam  pumps 168  horse  power. 

Average  power  from  engines  operating  Root  blowers. .  .116  horse  power. 
Average   power    from    engines   operating   electric    light 

generators    168  horse  power. 

Average  power  from  engines  operating  steam  elevators.  13.5  horse  power. 

Average  power  required  to  operate  hydraulic  elevators  130.8  horse  power. 

Total  elevator  load            1628.2  h.  p.  hrs.  per  day  =    504,742  per  annuuL 
Total  electric  light  load      1310         "       "       "       "    =-    405,864      " 

Total  load  of  cash  system  1044         "       "       ''       "    =    323,640      "  " 

Pneumatic  pressure  load                  500      "  " 

Sanitary  water            "                     "       200      "  " 


1,234,946  per  annum. 
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OPERATING  EXPENSES.    Per  Year. 

2,600  tons  of  coal  at  $3.00  ton $7,800.00 

Removing  ash   303'00 


Engineers  and  firemen,  52  weeks  at  $109. $5, 668.00 
Electrical  staff       =       52  weeks  at      60.   3,120.00 


Repairs  on  engines $50.00 

Water    for   mechanical    purposes,   815,000 

cu.  ft 1,002.00 

416  gallons  engine  oil  at  25  cents 104.00 

260  gallons  cylinder  oil  at  42  cents 108.00 

2,000  lbs.  of  waste  at  yYz  cents i5-oo 

100  lbs.  packing  at  25  cents 25.00 

5  per  cent  interest  on  $36,825  =^  estimated 

cost  of  present  plant 1,841.25 

5  per  cent  depreciation  on  $30,000 1,500.00 


$8,103.00 
$8,788.00 


$4,645.25 


Electric-Light  Extras. 

Repairs  on  dynamos  and  motors $60.00 

Lamps  400  per  annum  at   18  cents 72.00 

Carbons    1,528.00 


$1,660.00 


Total  cost  of  light,  heat  and  power $23,196.25 

Total  cost  of  all  power  used  per  horse  power  per  hour,  1.88  cents. 
Pounds  of  coal  per  horse  power  per  hour  for  total  powder  used.  .  .     4.02  lb. 
Pounds  steam       "       "  "         "       "        "       "         "  "...   41.8     lb. 

Elevator  System  Cost. 
Total  cost  of  elevator  system  per  annum  including  interest  and 

depreciation  $8,016.00 

equal  to  1.6  cents  per  horse-power  hour. 

Total  mileage  of  elevator  system  per  annum 27,000  miles. 

Average  cost  per  car  mile 29^  cents. 

Pounds  coal  used  by  elevators  per  diem 6,880  lb. 

Horse-power    hours    on    elevators    per 

diem   i  ,628  horse-power  hours. 

4.15  lb.  of  coal  per  horse-power  hour. 

Kate  of  evaporation  on  boilers 10.4  to    i. 

Pounds  steam  used  per  horse-power  hour  on  elevators.  .  .43.2  11). 

Er,ECTRic  Lir.TiT  System  Cost. 
'I'otal  cost  of  electric  light  load  per  annum,  not  including  car- 
bons consumer!  in  arc  lights $io,')3()()o 

Total  cost  of  electric  light  load  per  annum,  including  cari)ons 

constuned  in  arc  lights i  j.ii)2.oo 

'i'otal  lamp  hours  per  anniun   (without  carbons),  4o5,S()4  =  2.50 

cents  per  horse -power  iioiu',  or  .j;  cents  per    i()  (•;iii(!Ie-powi'r 

hour. 
Total   lamp   hours   per   aiiiiiini    (uiili    earlioiis),   4o5,S()4  =  3. 

cents  per   horsepower   iionr. 

Total   coal   per  diem 5.4^3  H'- 

I'Llectric  light  load  per  dietn 1.310  horse  power  hours  = 

4.  iH  II).  coal  per  horse-power  hour  and 

43.3  11).  steam  per  horse-power  hour. 
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Cash-System  Costs. 

Total  cost  of  cash  system  load  pi-r  aiimun $4,515.00 

Total    liors(.'-i)()\vcr    hours   =  323,640    =    1.39   cents   per   horse- 
power hour. 

Total  coal  used 1,080  lbs.  per  day. 

Total  load  of  cash  system  per  day 1,044  horse-power  hours. 

Remarks : — ■ 

Total  cu.  ft.  of  space  in  building 4,000,000 

Horse  power  of  steam  necessary  to  heat  building- 265 

NEW  INVESTMENT. 
Electric-Ligtit  Machinery. 

Four    3-cylinder    93-kilowatt    gas    engines    installed 

complete   $20,000.00 

Foundations,  piping,  etc 2,000.00 


$22,000.00 

ESTIMATED  NEW  EXPENSES. 

Operating  Electric  Lights  by  Gas  Engines. 

Repairs  on  engines  (four) $50.00 

Water  for  engines 20.00 

Oil,  waste  and  supplies 30.00 

Repairs   on   dynamos 60.00 

Lamps  and  renewals,  400  at  18  cents 72.00 

Labor — dynamo  and  electric  light  man  =  52  weeks 

at  $20.00  week i  ,040.00 

Depreciation  5  per  cent  on  $20,000.00 1,000.00 

Interest  at      5     "       "     "       22,000.00 1,100.00 


405,864  horse-power  hours  using  gas  at   i   cent  per 

horse-power  hour $4,058.00 

For  incidentals 1 10.00 


Present  cost  of  electric  lights,  not  including  carbons. $10,036.00 
New  cost  of  electric  lights,  etc." 7,440.00 


$3,372.00 


4,168.00 
$7,440.00 


$2,596.00 

Showing  a  saving  on  electric  lights  of $2,596.00 

or  including  interest  on  value  of  old  steam  engines  displaced 

=  $200  per  annum,  the  saving  in  electric  lights  would  be $2,396.00 

GENERAL  REMARKS. 

The   present   cost   of   operating   the   hydraulic   ele- 
vators equals   $8,016.00  per  annum. 

together  with  cash  system  equal  to 4,515.00     "         '' 


$12,531.00  per  annum. 
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As  the  steam  used  for  these  purposes  equals  284  horse  power  and 
is  just  about  enough  to  heat  the  building,  this  amount  should  be  equally 
divided  between  work  done  and  the  heating,  so  that  either  of  them 
should  be  charged  with  $6,265,  and  at  that  low  cost  it  would  not  be 
profitable  to  make  a  change  in  the  method  of  operating  the  elevators 
and  pneumatic  system. 

It  would  pay,  however,  to  make  the  change  in  generating  electric 
power  from  steam  to  direct-connected  gas  engines,  as  the  steam  from 
these  engines  is  practically  in  addition  to  all  that  is  required  for 
steam  heating,  and  therefore  the  total  cost  of  the  steam  used  in  these 
engines  must  be  charged  to  the  lighting.  The  difference  in  favor  of 
generating  electric  light  by  gas  instead  of  steam  would  be  $2,396  per 
year  after  charging  off  $2,300  per  year  for  interest  and  depreciation  on 
the  new  machinery  necessary  to  utilize  the  gas,  and  old  engines.  I 
would  suggest  the  replacement  of  two  of  the  present  steam  engines 
direct-connected  to  generators,  by  two  gas  engines  of  sufficient  size, 
in  which  case  the  interest  and  depreciation  amount  would  only  be 
$1,150  per  year  instead  of  $2,300,  and  a  net  saving  of  $3,834  over 
the  present  system  would  be  shown ;  this  would  be  sufficient  to  fur- 
nish all  the  lights  excepting  on  the  very  darkest  days  in  the  winter, 
which  arc  also  the  coldest,  and  the  steam  from  one  of  the  remaining 
two  electric-light  engines  would  then  be  partially  utilized  for  heat. 


APPLICATION  OF  LOW-PRESSURE  STEAM  TURBINES 
TO   COMPRESSOR   WORK. 

By  J.  IV.  Sheperdson. 

Mr.  Shcpordson's  paper  is  the  outcome  of  some  very  interesting  figures  arrived  at  in  a 
special  case.  It  is  valuable  as  showing  the  possibilities  of  increasing  the  output  and 
efficiency  of  existing  steam  plants  by  the  use  of  low-pressure  turbines  driving  compressors, 
and  it  contributes  to  better  knowledge  of  an  important  relation  of  power-plant  economy — 
the  relation  of  the  turbine  as  an  adjunct,  ratiur  than  a  comixtitcr,  to  tlie  reciprocating 
engine. — The  Editors. 

IT  is  today  generally  admitted  that  the  low-pressure  turbine  ofifers 
a  ready  means  of  increasing  the  efficiency  of  existing  engine 
plants,  especially  if  concurrently  an  increase  in  output  is  re- 
quired. Much  has  been  written  about  low-pressure  turbo-generators 
and  their  application.  Many  installations  of  low-pressure  turbo- 
generators have  been  completed,  tested,  and  put  into  successful  opera- 
tion, bringing  in  their  trail  very  attractive  economies.  The  combina- 
tion, however,  of  reciprocating  engines  with  low-pressure  turbines  as 
the  last  expansion  stage  has  not  yet  reached  the  point  where  it  is 
undoubtedly  the  best  policy  to  pursue  in  new  installations,  because 
the  simplicity  of  the  all-turbine  steam  plant  has  too  many  advantages 
to  overbalance  the  slightly  better  economy  of  the  combination.  The 
field  of  the  low-pressure  turbine  will  remain  for  the  present  in  con- 
verting inefficient  engine  plants  into  economical  ones. 

The  low-pressure  turbine  as  a  prime  mover  can  be  applied  only 
to  machines  w^hich  can  convert  mechanical  energy  of  rotation  into 
work.  Electric  generators  have  been  successfully  driven  by  steam 
turbines,  especially  when  these  generators  are  electrically  locked  with 
the  generators  of  reciprocating  machines  and  when  the  low-pressure 
turbine  constitutes  in  efTect  the  last  cylinder  of  the  engine.  Recently 
considerable  has  been  written  about  turbo-air-compressors,  and  it 
will  be  the  object  of  this  article  to  studv,the  application  of  these 
machines  to  this  work. 

Prior  to  going  into  the  comparison  of  the  performances  of  air- 
compressing  plants,  it  would  be  well  to  outline  the  basis  which  it  is 
intended  to  use  in  the  following  deductions : — 
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The  ratio  of  output  to  input  (expressed  in  the  same  units)  in  any 
machine  constitutes  its  efficiency.  The  ratio  of  output  of  an  air 
compressor,  in  indicated  air  horse  power,  to  input  in  indicated  steam 
horse  power,  gives  the  mechanical  efficiency  of  the  machine.  This 
efficiency  is  only  a  measure  of  the  mechanical  losses. 

Air  compressors  are  built  in  multi-stage  form  with  cylinder 
jackets  and  inter-coolers,  in  an  effort  to  approach  as  nearly  as  possible 
isothermal  compression,  which  represents  the  minimum  work.  An 
efficiency  based  on  isothermal  compression,  therefore,  is  a  measure 
of  all  losses  and  ofifers  a  means  of  comparing  different  machines  on 
a  like  basis.  As  an  example,  take  the  air  and  steam  cards  of  a 
commercial  two-stage  compound  compressor,  shown  in  Figures  i 
and  2. 
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Calling  p,v,  and  T,,  the  pressure,  volume  and  temperature  at 
entrance  to  compressor,  and  p,v,  and  T,  the  same  items  respectively 
at  discharge  of  comi)ressor,  we  can  determine  any  one  quantity  when 
the  remaining  ones  arc  known  from  the  well-known  thermo-dynamic 
equation  p  v        T 

p  V         T 

I-'roin  ()l)>crvati()ns  taken  in  connection  with  card  in   I'igure   l   we 

l<"ow  tliat  p  ,^    ,^  11,^    p^.r  s(i.  in.  absolute 

V,  =-■  loo  volumes. 
•       r,  =:  501    (lej(.   \'\  ai)s<)hite.* 

p^=-:  [20  lbs.  per  sq.  in.  ahsohito. 
T^,  =  790  dcpf.   I',  absolute. 

SiibstilntiiiL;  these  values  in  the  above  ecjuation  we  lind 

v.,  (calculated)  = = =  18.5 

P,T.  120.501 


.irr/.n'Ariox  oh'  ia)W-1'i<I'.ssui<I:  mKinsiis. 


-'39 


l'"roin  the  card  in  l'i,i;nrr  i   wc  ImkI  tliat  v.  (actnalj 
the  vohiiiK'tric  c-rtk-iriu-)   hccomcs 

V.  (actual) 


16.6;  therefore, 


Ju-  = 


=  90  per  cent. 


v^  (calciil;ilr<l  ) 

This  efticiency  shows  that  not  all  the  air  taken  in  on  the  >nction 
stroke  o\  the  first  stai;e  is  conijjressed  to  the  linal  pressure,  but  that 
part  oi  it  disappears  in  leaks  throuL;h  stuffing  boxes,  packint^  I'in.gs, 
valves,  inter-coolers,  etc.  ddie  displacement  of  the  first-stage  cylinder 
of  this  particular  machine  is  1,710  cubic  feet  per  minute  at  100 
revolutions  jx^r  minute,  and  is  the  free-air  capacity  of  the  machine 
at  100  per  cent  volumetric  efficiency.  The  output  under  actual  con- 
ditions, on  the  other  hand,  is  1,710  X  .90=  1,540  cubic  feet  free-air 
compressed  to  100  pounds  gauge. 

Figure  3  shows  the  work  of  com])ressing  one  cubic  foot  of  free 
standard  air,  and  it  will  be  seen  that  to  compress  to  100  ])ounds 
gauge  isothermally  requires 
4,350  foot-pounds.  Had,  *oo« 
therefore,  the  1,540  cubic  «  5o<„, 
feet  per  minute  been  com-  i 
prcscd  isothermally  £ 

sooo 

4350-1540  0 

=  197.5  h.  p.  ^    2000 

33000  ,^^, 

would  represent  the  energy 

expended  upon  the  air.  D.»cHA"n©t  prcssor- lbs.  pert. »q. in. 

The    steam    cards    taken   i-'^^-  3-    (trvks  snowixc  work  of  compkessixg 
simultaneously    and    shown  one  cubic  foot  of  free  air. 

in  Figure  2  give  us  304  indicated  horse  power  in  the  steam  cylinders. 
The  efficiency  referred  to  isothermal,  therefore,  becomes 

197-5 

=  65  per  cent 

304 

and  can  be  defined  as  follows : — 

Efficiency  of  a  compressor  referred  to  isothermal  is  the  ratio  of 
the  theoretically  minimum  work  required  to  compress  the  mass  of 
gas  actually  delivered,  to  the  work  actually  expended  in  com- 
pressing it. 
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Some  Test  Results. 
Table  I  shows  the  condensed  data  and  results  of  tests  made  on 
six  commercial  compressors,  which  have  been  in  uninterrupted  service 
for  a  number  of  years.  The  average  of  these  figures  can  be  taken 
to  represent  fairly  accurately  the  performance  of  first-class  recipro- 
cating compressors.  The  steam  consumptions  given  here  were  esti- 
mated by  customary  methods  from  the  indicator  cards,  in  the  absence 
of  means  of  weighing  the  condensation. 

Table  I. — Test  Results  of  Six  Piston   Compressors. 

Comp.  H.  P.  in  Q^.W  w 

No.  Qr  Steam  Cyl.  33000  E^         (Condensing) 

1  1520  302  200  66.5  3.58 

2  1430  294  187  64.2  3.95 

3  1510  294  198  67.5  3.71 

4  1470  312  194  64.0  3.80 

5  1435  291  189  65.0  3.81 

6  1510  303  199  65.7  3.56 

Table  II. — Test  Results  of  a  Low-Pressure  Turuo-Compressor. 
Steam  Turbine.  Test  No.  i       Test  No.  2 

R.  P.  M 3632  3663. 5 

Avg.  Steam  Pros.  lb.  per  sq.  in.  absolute 16.57  17-64 

Vacuum  referred  to  30-in.  barometer 28.20  28.27 

Hot  well  temperature  deg.  F 88.21  90.00 

Steam  consumption  lb.  per  hr 18960  1933 1 

Turbo-Compressor. 

Temp,  of  air  in  suction  pipe  deg.  F 35—5  35-78 

]'>arometcr  —  in.  of  mercury 30- ^7  30-i7 

I'Vee  air  quantity  discharged  cu.  ft.  per  min. 3742  4373 

Vvee  air  ([uanlity  discharged  cu.  ft.  per  min.  re- 
ferred to  30-in.  bar.  and  60  ihg.  F 3926  4585 

Discharge  prcs.  lb.  per  sq.  in  gauge 78-35  79-38 

Discharge  temp,  deg.  I*" 182  192 

Cooling  Water— lb.  per  hr 18453  23700 

Efficiency. 

Lb.   steam   per    hr.    per    cu.    ft.    standard    free    air 

per  min 4-70  4-^«6 

In  a  paper  read  before  (he  (lernian  lUast-l^HMiace  Society  by  C. 
RegenbOgen,  and  translated  and  abbreviated  in  the  June,  kk^).  issue 
of  the  Iron  /li^c,  the  author  gives  performances  of  turbo-compressors 
on  the  testing  floor  of  the  factory.  In  conducting  the  efficiency  tests 
of  tliese  turbo-compressors  accm-ate  means  were  adopted  to  deter- 
mine the  actual  volume  displaced  by  these  machines.  The  steam 
consumption  was  determined  in  the  customary  way  by  weighing  the 
condensation    from    surface    condensers.      l<igure    4    shows    charac- 
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Urisiio  prcsMirc  voliinic  and  efficiency  curves  of  a  turbo-compressor 
built  fur  a  pressure  of  70  pounds  gauge. 

In  the  October  2y  issue  of  Stalil  und  Risen  appears  an  article 
describing  a  test  of  a  turbo-compressor  on  the  premises  of  the  pur- 
chaser conducted  by  Prof.  Stach.  Table  Jl  shows  the  data  and 
results  of  this  test  translated  into  English  units.  Unfortunately, 
Prof.  Stach  does  not  give  the  efficiency  referred  to  isothermal.  He 
states  in  the  text  of  his  article  that  the  machines  developed  practi- 
cally the  same  efficiency  on  the  i)remises  of  the  purchaser,  after  a 
period  of  six  months'  operation,  that  they  showed  at  the  works  of 
the  manufacturer. 
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FIC.    4.      CTTARACTKRTSTIC    CURVKS    OF    TURBO-COMPRESSORS. 

The  reliability  of  turbo-compressors  as  machines  suitable  for 
responsible  work  is  illustrated  by  the  fact  that  the  first  machine,  de- 
signed by  Prof.  Rateau  and  built  in  the  shops  of  Sautter  and  Harlo 
in  Paris,  has  been  in  uninterrupted  service  since  1906.  This  machine 
was  built  in  four  stages,  with  inter-coolers  between  them,  and  con- 
sisted of  two  separate  machines,  each  having  a  low-pressure  turbine 
and  two-stages  of  the  compressor  on  its  shaft.  In  addition,  one  side 
of  the  machine  was  equipped  with  a  high-pressure  turbine,  so  ar- 
ranged that  in  the  absence  of  low-pressure  steam  it  could  take  high- 
pressure  steam  and  expand  it  through  the  low-pressure  turbine  on 
the  adjoining  shaft.  This  machine  delivers  3,180  cubic  feet  of  free 
air  per  minute  at  a  discharge  pressure  of  105  pounds  gauge,  whet? 
running  at  5,000  revolutions  per  minute.  Subsequent  installations  of 
rotating  air  compressors  for  both  blast-furnace  and  Bessemer  work 
have  corroborated  the  first  findings,  and  from  the  number  of  repre- 
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sentative  European  firms  manufacturing  rotary  compressors  of  dif- 
ferent types,  and  the  continually  growing  list  of  installations,  it  would 
seem  that  they  have  gained  the  confidence  of  both  manufacturer  and 
user.  With  respect  to  the  advantages  of  high-speed  rotating  ma- 
chines over  reciprocating  compressors,  the  same  arguments  hold 
that  led  to  the  replacement  of  engine-driven  generators  by  turbine- 
driven  ones.  The  development  of  compressors  for  high-pressure 
work  became  possible  with  the  advent  of  high-speed  steam  turbines 
and  electric  motors,  w^ith  the  attending  high  peripheral  velocities  on 
small  diameters.  All  troubles  that  first  had  to  be  overcome  in  high- 
speed machines  have  long  ago  disappeared,  and  the  rotary  com- 
pressor entered  the  field  with  the  experience  of  the  past  in  its  favor. 
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FH;.     5.       CURVE.S    SHOWINd    RATIO    OF    WORK    DONF     HV    TURBO-COMI'RFSSORS. 

Glm^kai.    (.\i.(  if-ations    l*i:ki  aimnc     to    Arri.ic  a  iion    oi-     Low- 

I'RKSSURK   'rUKIH)-CoMl'RF\SS()RS. 

Ill  all  apphcation^  of  low-pressure  turbines,  a  very  careful  study 
iiuist  l)e  made  of  tlic  availal)le  low-pressure  steam  in  order  that  the 
low-pressure  turbine  br  eoircetlN'  proportioned  and  operate  at  the 
point  of  its  highest  eftieieney.  'i'lie  onti)nl  in  compressed  air  energy 
of  tile  Inrbine.  theii'fore.  i^  a  delinite  <|nantity  depending  upon  its 
water  rate  and  tliat  of  the  reciprocating  compressors. 
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A  lo\v-|)rc'ssni\'  Inrho-coinprcssor  can  l)c  .'ii)pli<'(l  to  cxistinj^  ma- 
chinos  in  two  (lilTcrcnl  ways.  Mrstly  (Case  I),  the  low-pressure 
inrhinc  can  be  conncrUd  lo  a  rolalin^c^  compressor  wliidi  delivers  air 
at  llic  same  prvssnre  as  tlir  reciprocating  machine.  Secondly  (Case 
II  ).  it  can  he  made  to  drive  a  compres.sor  which  delivers  its  air  at  a 
c«)m])ara(ively  low  pressure  to  the  first  stage  of  the  reciprocating 
machine,  thereby  increasing  its  output.  These  two  cases  will  be 
considered  separately. 

Case  T. 

Calling  in  the  following  c(|uations: 

Qr     cubic  feet  of  free  air  compressed  per  minute  by  reciprocat- 
ing machines. 

Qt     ditto  by  turbo-compressor. 

vVr     and    w,       water    rates    of    reciprocating    and    turbo-com- 
pressor respectively. 

Ej.  and  b2j       efficiency     referred  to  isothermal  of  reciprocating 
and  turbo-compressor  respectively. 

W     \\\:)rk   of   isothermal    compression    in    foot-pounds   to   any 
pressure, 
f     factor    representing   quality    of    exhaust    from    last    steam 
cylinder, 

we  can  write  the  following  equation  : — 

WQ,w,_WQ,w, 
K,  33,000       Ef  33,000 

Qt  Wr  Et 

-=f : (I) 

Qr  Wt  E, 

Equation  (i)  shows  that  the  pressure  to  wdiich  the  air  is  compressed 
has  no  bearing  upon  the  ratio  of  v^ork  done  in  the  two  machines. 
Calling  Qr  unity  in  above  equation 

WrEt 

Qt  =  f (2) 

Wt  Er 

Equation   (2)   expresses  the  output  of  the  turbo-compressor  in  per- 
centage of  the  free-air  displacement  of  the  reciprocating  machine. 

The  overall  steam  consumption  'Sv,"  expressed  in  pounds  of 
steam  per  hour  per  cubic  foot  of  free  air  compressed  per  minute,  then 
becomes  (since  the  only  steam  consumed  is  that  taken  by  the  steam 
cylinders  of  the  reciprocating  engine)  : — 

w 


or  canceling 


Er  33,000  (Qr  — Qt) 
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or  calling  Qr  unity 


W  Wr 


w  = (3) 

I^r  33^000  (H-  Qt) 

From  equations  (i)  and  (3)  curves  in  Figures  5  and  6  are  plotted 
for  a  discharge  pressure  of  100  pounds,  using  4,350  foot-pounds  for 
W  from  curve  in  Figure  3,  .70  and  .65  for  Et  and  Er  respectively, 

and  .85  for  f. 
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These  curves  are  tleveluped  lur  ilie  purpose  of  illustrating  the 
relation  between  over-all  and  individual  water  rates  and  the  ratio  of 
work  done  in  the  turbo-compressor.  Take  for  a  very  ordinary  case 
where  Wr  =  22  pounds  per  indicated  horse  power  (non-condensing) 
and  w't  =  27  pounds  per  brake  horse  power,  the  over-all  consump- 
tion becomes  2.60  pounds  steam  per  hour  per  cubic  foot  of  free  air 
compressed  to  100  pounds  gaiig*^,  llic  turbine  compressing  0.74  of 
the  quantity  discharged  by  the  reciprocating  machine.  Under  these 
conditions,  therefore,  it  will  be  seen  that  the  output  of  a  non- 
condensing  compressor  can  virtually  be  doubled  by  the  addition  of  a 
low-pressure  turbine  and  a  high-grade  condenser,  without  increasing 
the  total  steam  consumption.  The  factor  f  appearing  in  equations 
(i)  and  (2)  will  vary  between  .85  and  .90,  depending  upon  the 
quality  of  the  steam  supplied,  the  cylinder  ratio,  and  the  cut-off. 

Case  II. 

Instead  of  compressing  air  in  the  turbo-compressor  to  a  like  dis- 
charge pressure  with  that  of  the  piston  compressors,  this  case  will 
consider  the  turbine  as  the  first  stage  of  the  air  cycle.     Calling — 

Q     total  quantity  of  standard  free  air  compressed  per  minute 

X     the  foot-pounds  of  work  referred  to  isothermal  expended  per  cubic 

foot  of  free  air  by  the  piston  compressors 
(W  —  x)     then  is  the  work  that  the  turbo-compressors  must  do  per 
cubic  foot  of  free  air  where  W  is  the  total  work  of  com- 
pression referred  to  isothermal, 

and  leaving  the  remaining  designations  the  same,  we  can  write  the 

following  equation : — 

Qxw,         Q(\V_x)w, 
f =  — 

Er  33,000  33,000  E^ 

or  canceling — 

f  X  Wr        (W  — •  x)  Wt 

= (4) 

E,  E, 

Equation  (4)  shows  that  the  total  quantity  of  air  compressed  has 
no  bearing  upon  the  ratio  of  work  done  by  each  machine. 

When  the  discharge  pressure  is  known,  W  can  be  determined 
from  the  curve  in  Figure  3  and  x  calculated  by  substituting  valves 
for  the  w^ater  rates  and  efficiencies  of  the  two  machines. 

Since,  again,  the  only  steam  used  is  that  supplied  to  the  steam 
cylinders  of  the  reciprocating  machine,  the  over-all  consumption  'Sv" 
in  pounds  per  hour  per  cubic  foot  free  air  compressed  per  minute 
becomes — 

X  Wr 

w  = (5) 

Er  33,000 
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f%     /f     ^     71     -fi     as     iV     %r    o.(m    J7     ^^    ^<f    ^o 
Lbs   S7f/^ri  PC*^  IHP  Mdu'^  iH  SfCf^ri  ^r^fli<r>r^ 

FK;.     7.       CUKVKS     SHOWING    DISCHARGE    PRESSURE    OF     TURBO-COMPRESSORS. 

Vx()\\\  c(|uations  (4)  and  (5)  curves  in  I'Mgurcs  6  and  7  are  plotted 
for  a  discharge  pressure  of  100  pounds,  using  4.350  foot-pounds  for 
\V,  .70  and  .65  for  I^,  and  Iv  respectively  and  .85  for  f. 

I'roni  tlicse  curves  we  see  that  for  a  similar  case  to  the  one  taken 
ill  the  first  calculation,  namely,  when  w,  --  J7  and  w,  —  22 — 

X  =  2485 

( VV  —  x)  =  4350  —  2485  =  1865 

Referring  to  the  curve  in  I'igure  3  we  see  that  the  turhine  must 
deliver  the  air  to  the  piston  com|)ressors  at  21.8  i)ounds  gauge.  The 
over-all  water  rate  from  e([uati()n  (5)  under  these  conditions  is  2.60 
pounds  steam  per  houi'  per  cuhic  foot  pei^  miiuile. 

These  curves  show  that  in  order  to  maintain  a  halance  hetvveen 
the  prime  movers  of  (he  two  machines,  the  discharge  pressure  of  the 
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first  ooiiiprcssioii  stai;c  must  hi'  a  dctniitc  amount,  depending  ui)()n 
llic  efficiencies  and  steam  ronsiimptiniis  of  tlic  component  machines. 
This  pressure  will  vary  from  17  to  2(j  pounds  over  the  ran^e  of 
pcrf(^rmanccs  of  machines  of  this  type. 

When  a  comhination  such  as  the  (jne  (Aitlined  ahove  is  attemi)te(l, 
it  must  be  borne  in  mind  that  slic^ht  chanf^es  to  the  reciprocating 
machines  must  he  made,  as  in  all  j)roi)ahihty  the  steam  cylinders  of 
commercial  compressors  w  ill  not  be  equal  to  the  task  of  compressinjj; 
a  much  larger  volume  of  free  air  to  the  final  pressure,  though  it  be 
delivered  with  the  compression  partly  done. 

Let  us  call  the  normal  displacement  per  minute  of  the  low- 
pressure  air  piston  Qr.  We  know  that  not  all  the  air  taken  in  on 
the  suction  stroke  is  discharged,  but  that  there  is  a  certain  amount 
of  slip.  Calling  the  volumetric  efficiency  Ev  and  the  efficiency  re- 
ferred to  isothermal  Er  as  above,  and  the  normal  displacement  Qr, 
then  the  normal  power  of  the  steam  cylinders  can  be  determined  as 
follows : — 

QrEvW 

Normal  horse  power  of  steam  cylinder  = (6) 

Er  33,000 

Since  the  parts  of  the  steam  end  of  the  compressor  are  designed  to 
transmit  this  energy,  it  would  be  unwise  to  attempt  to  install  larger 
steam  cylinders  on  existing  machines ;  instead,  it  would  be  preferable 
to  decrease  the  size  of  the  air  cylinders.  As  the  piston  compressors 
will  now  be  expending  x  foot-pounds  jx^r  cubic  foot,  the  volume  of 
free  air  that  they  can  now  pass  through  them  at  normal  horse  power 
in  steam  ends  can  be  seen  from  the  following: — 

Q,E,W         Q,E,x        Q       W 

= or  — =  — (7) 

E,  33,000       E,  33,000       Q,       X 

O 

Eor  the  condition  given  in  example  above  —  =  1.74  O,,  or  calling 

Q.- 

Qr  unity,  the  increase  in  output  due  to  addition  of  the  low-pressure 
turbine  is  .74,  or  identical  with  Case  I.  This,  of  course,  is  as  it 
should  be,  for  in  these  two  sets  of  calculations  identical  conditions 
were  assumed.  This  will  not  be  the  case  in  practice,  for  E,  and  E^ 
will  not  stay  unchanged,  regardless  of  whether  the  machines  are 
doing  complete  or  partial  compression.  Since  no  data  are  available 
at  this  writing,  no  discrimination  was  made,  but  there  is  reason  to 
believe  that  a  turbo-compressor  will  exhibit  the  same  slight  loss  in 
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efficiency  at  high  pressure  that  the  steam  turbine  does.  Likewise,  it 
is  believed  that,  on  the  other  hand,  the  piston  compressor  will  show 
a  slightly  better  performance  when  receiving  air  at  an  initial  pressure. 
It  would,  therefore,  be  fair  to  forecast  that  an  arrangement  of 
machines  as  described  in  Case  II  would  yield  a  better  over-all 
economy,  based  simply  on  an  improvement  of  the  efficiencies  of  the 
component  machines.  If  further  we  consider  that  three-stage  com- 
pression offers  a  better  opportunity  for  inter-cooling,  and  that  the 
resultant  work  expended  on  the  air  will  more  closely  approach  the 
isothermal  line,  there  would  seem  no  doubt  at  all  as  to  preference 
between  the  two  arrangements  from  the  standpoint  of  economy. 
Unfortunately,  economy  is  not  in  all  cases  the  only  factor.  We 
must  remember  that  in  adopting  the  three-stage  form,  changes  have 
to  be  made  to  the  air  cylinders  of  the  piston  compressors,  firstly  in 
order  to  stay  within  the  power  limits  of  the  steam  cylinders,  as 
shown  in  equation  (7),  and  secondly  to  re-adjust  the  ratio  of  air 
cylinders,  which  for  100  pounds  pressure  and  the  conditions  of  our 
example  should  conform  approximately  to  the  combined  theoretical 

air  diagram  shown  in  Fig- 
ure 8.  This  change  is  not 
costly,  and  will  be  off-set  by 
the  lower  cost  of  the  low- 
pressure  turbo-compressor 
over  the  high-pressure  one, 
but  the  change  is  in  the  di- 
rection of  making  the  dis- 
placement of  the  i)iston 
compressor  s  mall  e  r  and 
hence  decreasing  its  intrin- 
sic oui)ut,  if  put  on  its  own 
resources,  should  sonic  (lerangeniciU  re(|uirc  the  taking  out  of  service 
of  the  tnrhiiie.  .Similarly  an  accident  to  the  piston  compressor  would 
make  the  turbine,  witli  ils  low  delivery  pressure,  useless.  'Hie  relia- 
bility of  the  outfit,  therefore,  is  greatly  impaired,  unless  the  installed 
ca|)acity  of  the  i)lant  as  a  whole  is  large  enough  to  afford  splitting  it 
into  groups,  with  a  certain  percentage  of  e(|uipinent  in  reserve.  The 
selection  between  these  two  cases  must  necessarily  be  guided  by  the 
conditions  of  each  individual  installation.  These  calculations  were 
undertaken  for  the  i)iii|)ose  of  bringing  out  the  suital)ilit\  of  low- 
pressure  turbines  to  compressor  work  and  to  illustrate  a  method  for 
developing  the  possibilities  of  each  individual  case. 


IK-.    (S. 
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Conclusion. 
Many  very  valuable  articles  have  been  written  on  the  jjrinciples 
.ind  theories  that  govern  low-pressure  turbine  application.  Jt  is 
generally  understood  that  a  very  careful  study  of  the  existing  steam 
engines  to  which  the  turbine  is  to  be  applied  must  be  undertaken, 
with  a  view  to  determining  the  steam  consumption  with  relation  to 
steam  distribution  in  the  steam  cylinders.  This  takes  one  into  the 
study  of  the  most  economical  receiver  and  back  pressure.  I  believe 
though  an  erroneous  opinion  exists  that  the  water  rate  of  the  engine 
when  coupled  to  a  steam  turbine  has  only  a  small  bearing  upon  the 
ultimate  economy  of  the  combination,  because  it  is  believed  that  the 
low-pressure  turbine  will  in  all  cases  compensate  for  poor  economy 
in  the  engine.  A  reference  to  curve  in  Figure  6  shows  plainly  the 
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FIG.    9.      CURVES    SHOWING    PERFORMANCE   OF    PISTON    COMPRESSORS. 
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influence  of  the  water  rate  of  the  steam  engine  upon  the  over-all 
performance,  and  this  indicates  that  as  much  attention  should  be  paid 
to  adjusting  the  engine  conditions  as  to  proportioning  the  low- 
pressure  turbine  to  the  available  steam  at  the  most  suitable  initial 
pressure. 

That  the  addition  of  low-pressure  turbines  driving  rotating  com- 
pressors is  a  judicious  policy  cannot  help  but  impress  itself  from  the 
ngures  and  curves  presented  above.  We  have  seen  that  the  cost  in 
steam  ranges  from  2.2  to  3.2  pounds  per  hour  per  cubic  foot  of  free 
air  per  minute  compressed  to  100  pounds.  Curves  in  Figure  9  show 
steam  consumption  per  cubic  foot  of  a  piston  compressor  at  various 
water  rates  and  efficiencies.  These  curves  bring  out  that  an  eco- 
nomical engine,  coupled  to  an  efficient  compressor,  can  deliver  air 
at  a  steam  cost  that  does  not  compare  unfavorably  with  the  per- 
formance of  the  combination ;  but  when  we  consider  that  the  addition 
of  a  high-grade  compressor  to  an  existing  plant  gives  us  only  a 
portion  of  the  output  economically,  while  the  addition  of  the  turbine 
adds  capacity  and  improves  the  economy  of  the  entire  output,  there 
would  seem  to  be  no  doubt  in  the  selection.  As  stated  at  the  outset 
of  this  paper,  low-pressure  turbines  seem  inherently  adapted  to 
redeem  wasteful  installations.  With  the  ability  to  make  a  turbo- 
compressor  for  high  pressures  and  the  long  established  practice  in 
complete-expansion,  high-speed  steam  turbines,  there  is  reason  to 
believe  that  in  the  near  future  we  may  hope  to  see  modern  com- 
j)rssc(l-air  stations  consisting  entirely  of  rotating  machines,  yielding 
their  output  at  an  economy  very  close  to  that  of  the  combined  plant 
witliout  the  attending  complications  of  the  latter. 


iEditorial   Comment 


The  Science  of  Industry. 

SIXC  li  ilic  (Iccliiic  of  the  classics  a 
stron«T^  tendciicv  lias  appeared  anion!:^ 
educators  (nieaniuj^"  the  adniinistra 
live  heads  of  colleges  and  universities) 
toward  the  magnification  of  philosophy 
and  psychology,  at  some  detriment  to 
science,  especially  applied  science.  "Phi- 
losophy"' is  indeed  so  broad  a  term  that 
it  might  embrace  with  catholic  affectioii 
all  branches  of  learning;  but  in  the  uni- 
versity-faculty sense  it  becomes  less  com- 
prehensive in  scope  and  less  charitable 
in  spirit.  This  disposition  is  apparent  in 
the  apportionment  of  the  university  per- 
sonnel and  the  funds.  It  is  unconsciously 
disclosed  in  academic  procedure  and 
precedents.  The  highest  degree  con- 
ferred in  course  is  Ph.  D. — "philosophy" 
thus  often  attaching  nominally  to  her 
temple  the  devotee  who  really  belongs  to 
science.  The  technical  school  is  the  Cin- 
derella of  the  family,  pushed  backward 
by  the  sweeping  skirts  and  chilly  should- 
ers of  her  older  sisters — psychology  and 
philosophy. 

Yet  what  student  of  mental  science,  if 
he  would  deign  to  examine  so  extremely 
unacademic  a  subject  as  industrial  engi- 
neering, could  fail  to  find  in  Mr.  Gantt's 
charts,  which  we  publish  this  month,  a 
most  interesting  and  fertile  study  in  ex- 
perimental psychology  ?  They  provide 
an  intimate  revelation  of  human  conduct 
as  controlled  by  emotions,  ideals,  and 
purposes — material  for  a  thesis,  better 
worthy  of  a  degree  than  many  which  are 
accepted  by  university  examiners. 

Again,  what  metaphysician  could  fail 
to  find,  in  Harrington  Emerson's  analv- 
sis  of  the  elements  and  principles  of  effi- 


causcs" — that  "discovery  of  fundamental 
matters" — that  "coherent  body  of  theo- 
rems"— which  constitutes  philosophy? 
I  lis  resolution  of  the  conduct  of  industry 
into  four  primary  concepts — imagina- 
tions, principles,  methods  and  devices; 
his  "dependent  sequence"  of  the  twelve 
elements  of  efficiency — inspiration  or 
ideals;  common  sense;  expert  advice; 
discipline;  the  fair  deal;  reliable,  im- 
mediate and  adequate  records;  definite 
standard-practice  instructions;  dispatch- 
ing; time  study;  standardized  condi- 
tions; standardized  operations;  efficiency 
rewards* — is  there  not  here  the  outline 
of  a  "science  of  things  evidently  deduced 
from  first  principles" — in  other  words,  a 
philosophy? 

But  alas  !  The  academician  still  hugs 
fast  a  notion  from  wdiich  the  aristo- 
crat's hold  is  partly  shaken — the  notion 
that  it  is  a  degradation  to  be  "in  trade." 
And  it  is  "in  trade,"  or  in  industry,  that 
the  philosophies  of  Gantt  and  Emerson 
are  of  inestimable  value  and  promise. 


Work  on  the  Isthmus. 


Original    Canal 


A  S  a  headline,  the 
^^  Dug"  with  which  the  Canal  Record 
introduces  its  notes  of  progress  in  the  is- 
sue of  April  6  is  regrettable.  It  is  unfor- 
tunate, first,  because  it  is  untrue  in  the 
sense  which  will  certainly  be  conveyed  to 
the  average  reader.  The  yardage  exca- 
vated may  indeed  equal  that  required  by 
the  plans  for  the  "original  canal ;"  but  it 
does  not  come  from  within  the  lines  or 
limits  of  those  plans,  and  its  removal 
does  not  accomplish  the  excavation  of  a 
waterway  corresponding  in  position  or 
dimensions  to  that  original  canal.  There 
is  not,  of  course,  even  a  distant  approach 


to  the  completion  of  any  sort  of  a  canal 
ciency,  that  "science  of  effects  by  their      through  which  vessels  can  pass.     In  the 

1  iiis  complete  flcvelopnu  nt  of  Mr.  ICnicrson's  cfficitncy  practice,  covering  tlie  tests  by  which  tlie 
efticioncy  of  cstablishifi  iiirlustiics  is  tried  and  tlie  steps  bv  whicli  betterment  of  efficiency  is  introduced, 
will  be  set  forth  in  a  series  of  articles  by  Harrington  Emerson  beginning  in  the  issue  of  The  En- 
gineering Magazine  for  June  next. 
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public  imagination,  however,  this  head- 
line (which  is  being  immediately  seized 
and  displayed  broadcast  by  the  daily 
press)  will  inevitably  create  a  very  posi- 
tive impression  that  there  is  now  sub- 
stantially complete  a  waterway  which 
should  be  as  serviceable  as  the  one 
planned  by  the  minority  of  the  Interna- 
tional Board  of  Engineers,  and  later 
adopted  by  Congress,  and  that  all  the 
time  which  will  elapse  from  now  until  the 
canal  is  actually  opened  is  required  for 
the  enlargement  due  to  the  "changes  in 
plan  made  subsequently  by  order  of  the 
President." 

This  enlargement  is  nevertheless  enorm^ 
ous.  In  the  notes  already  quoted,  it  is 
explained  that  by  Presidential  order  the 
total  excavation  was  raised  from  less 
than  104,000,000  to  nearly  175,000,000 
cubic  yards.  This  is  an  increase  of  about 
70  per  cent  in  excavation  alone;  and 
when  the  locks,  dams,  and  auxiliary  fea- 
tures are  considered  the  increase  is  much 
greater  yet.  It  is  extraordinary,  indeed, 
tliat  while  the  original  plans  could  be 
adopted  only  after  years  of  investigation, 
study,  and  deliberation,  departures  from 
these  plans  multiplying  the  cost  to  the 
country  should  be  made  autocratically  by 
Presidential  order.  Under  no  Adminis- 
tration except  that  which  ended  March  4. 
1909,  is  it  likely  that  such  legislation  un- 
der the  guise  of  administration  would 
iiave  1)een  undertaken. 


The  Briquetting  of  Fuel. 
A  X  indication  of  the  activity  of  inter- 
^*"  est  in  matters  connected  with  prac- 
tical conservation  of  the  fuel  supply  is 
att'orded  by  the  responsive  reception  tliat 
has  been  given  to  Mr.  Wright's  articles 
on  bri(|uetting.  As  a  partial  result,  cer- 
tain additional  data  concerning  the  state 
of  the  art  have  reached  the  autiior  and 
the  Magazine  too  late  for  inclusion  in 
the  body  of  the  article.  Among  the  sin 
gle-compression  machines  mentioni-d  i)y 
Mr.  Wright  on  page  202  should  be  in- 
cluded an  American  model — the  Rutlcdge 


machine  made  for  the  Rutledge  &  Taylor 
Co.  of  St.  Louis,  and  recently  installed 
at  their  Livingston,  111.,  plant.  To  the 
Renfrow  and  Misner  presses,  mentioned 
on  page  205  as  American  examples  of 
double-compression  presses,  should  be 
added  the  briquette  press  of  the  Coal 
Briquette  Machine  Co.  of  Oshkosh,  Wis- 
consin, and  among  the  roll  type  presses 
listed  on  page  208  should  be  included  the 
Allen  press,  designed  by  Charles  R.  Al- 
len of  Oakland,  Cal. 


The  Charles  Frederick  Chandler 
Foundation. 
""PHE    establishment    of    the    "Charles 
Frederick  Chandler  Foundation"  by 
the  Alumni  of  Columbia  University  is  a 
noteworthy  addition  to  the  great  scien- 
tific institutions  of  the  world — great,  not 
in  the  mere  financial  or  numerical  sense, 
i)ut  in  the  sense  of  associating  about  an 
enduring  centre  the  personalities  and  the 
work  of  great  minds   of   many  genera- 
tions.    It   has  been   created   as  a   testi- 
monial, by   Dr.   Chandler's  old  students 
and  associates  during  a  half-century  of 
active    work    in   the   University   and   in 
professional    life.      The    fund    accumu- 
lated by  their  subscriptions  (and  for  the 
present  kept   open  to  other  contributors 
who    may    wish    to    participate)    will    be 
administered  by  the  trustees  of  Colum- 
bia   University.      From   its   income   will 
be  defrayed,  each  year,  the  expenses  of 
OIK'   or    more   great    University   lectures 
by  the  most  distinguished  workers  in  the 
field    which    Dr.    Chandler    has    so    long 
cultivated.        To    their    honorarium    will 
be    added    the    (iiandler    Ciold    Medal,   a 
rrplica  of  the  original  which  was  given 
to  Dr.  ("handler  on  the  evening  of  April 
second.      Thus  is  inaugurated  an  Amer- 
ican   counterpart   of    the    Iviraday    Lec- 
tures; and.  like  them,  it  will  grow  con- 
tinually   ill    dignity    and    sentiment,    and 
bring  year   by   year   a   richer   tribute   to 
the   lasting   honor   of   the   name    it  .per- 
petuates. 
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PEAT   AS    A    SOUKCH    OF    CHEMICAL    PRODUCTS. 

THE   AI'PI.ICABILITY  TO   CONDITIONS   IN    THE   UNITED   STATES   OF   PROCESSES   FOR   THE 
UTILIZATION    OF   PEAT  SUCCESSFULLY   DEVELOPED    IN    EUROPE. 

Charles  A.  Davis — Economic  Geology. 


READERS  of  The  Engineering 
Magazine  will  recall  that  in  April 
of  last  year  Charles  A.  Davis,  peat 
expert  of  the  United  States  Geological 
Survey,  contributed  to  our  pages  an 
authoritative  and  comprehensive  paper 
on  the  peat  resources  of  the  United 
States.  In  this  article  Mr.  Davis  was 
especially  concerned  with  the  importance 
of  peat  deposits  as  a  source  of  fuel 
supply,  the  utilization  of  which  would 
relieve  materially  the  drain  upon  the 
coal  resources  of  the  country.  In  round 
figures,  he  estimated  that  the  peat  bogs 
of  the  United  States,  excluding  Alaska, 
cover  an  area  of  11,200  square  miles,  and 
are  capable  of  producing  13  billion  tons 
of  dry  fuel,  which,  in  the  form  of  ma- 
chine peat  bricks,  would  be  worth 
$39,000,000,000.  If  converted  into  pro- 
ducer gas  by  the  most  recent  methods, 
619,260  billion  cubic  feet  of  gas,  with  a 
calorific  value  of  145  B.  th.  u.  per  cubic 
foot,  would  be  available  for  power  pur- 
poses. Coked  in  the  by-product  coko 
oven,  the  3.609  million  tons  of  coke  pro- 
duced would  be  worth  at  charcoal  prices 
$26,000,000,000,  and  at  coke  prices 
$9,744,000,000,  and  the  combustiblo 
gases  evolved  would  have  a  value  as  fuel 
of  $6,500,000,000. 

The  value  of  the  chemical  products 
derivable  from  peat,  however,  is  much 
greater  than  the  value  of  the  peat  as 
fuel.  In  the  article  referred  to  above, 
estimates  of  the  values  of  the  various 
by-products  which  could  be  recovered  in 


coking  the  peat  available  in  the  United 
States  reach  the  enormous  total  of 
$86,000,000,000.  Being  concerned  more 
particularly  with  the  fuel  question,  how- 
ever, Mr.  Davis  made  only  passing  ref- 
erence to  the  importance  of  peat  as  a 
source  of  chemical  products.  This  sub- 
ject he  has  discussed  at  length  in  Eco- 
nomic  Geology  for  January,  and  we  de- 
sire in  this  review  to  supplement  the 
information  as  to  processes  for  the 
utilization  of  peat  we  have  already  given 
both  in  these  pages  and  in  leading  ar- 
ticles with  a  brief  outline  of  the  most 
recent  developments. 

The  use  of  peat  as  a  source  of  certain 
kinds  of  chemical  products  is  no  new 
thing.  In  Northern  Europe,  where  ex- 
tensive peat  deposits  have  long  been  a 
source  of  fuel  supply,  peat  was  distilled 
in  retorts  to  secure  tar  and  gas  as  early 
as  the  latter  part  of  the  eighteenth  cen- 
tury. The  general  awakening  to  the 
importance  of  chemical  industries  in  the 
middle  of  the  last  century  led  to  the 
establishment  in  considerable  numbers  of 
enterprises  based  on  the  conversion  of 
peat  into  chemical  products,  but  for  va- 
rious reasons  they  failed  to  attain  com- 
mercial success  and  soon  ceased  to  be 
operated.  These  pioneer  plants  were 
designed  to  produce,  by  the  destructive 
distillation  of  peat,  six  materials:  (i) 
sulphate  of  ammonia:  (2)  acetate  of 
lime;  (3)  pyroxylic  spirit  (wood  or 
methyl  alcohol)  :  (4)  naphtha  (light) 
petroleum  oils;  (5)  heavy  (illuminating) 
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oils;  and  (6)  paraffin  (mineral  wax). 
The  modern  chemist  would  add  to  this 
list  but  two  other  substances  derivable 
from  peat,  namely,  asphaltum,  and  cre- 
osote oil  and  its  derivatives.  To  ex- 
plain the  present  commercial  success  of 
an  industry  which  had  to  be  abandoned 
half  a  century  ago,  however,  he  can 
point  to  a  vast  extension  of  the  appli- 
cations of  the  various  substances  de- 
rived from  peat,  and,  most  important  of 
all,  to  advances  in  chemical  engineering 
which  have  made  possible  the  production 
at  a  profit,  on  a  large  commercial  scale, 
of  chemical  substances  that  formerly 
could  be  produced  only  as  matters  of 
experiment  in  the  laboratory. 

Progress  in  the  utilization  of  peat  as  a 
source  of  chemical  products  has  pro- 
gressed along  four  well  defined  lines, 
each  of  which  is  now  represented  in 
luirope  by  a  process  which  seems  well 
within  the  possibility  of  commercial  suc- 
cess. The  four  processes,  all  of  which 
have  been  brought  out  within  the  last 
twenty  years,  are  :  ( i )  the  manufacture 
of  peat  coke  with  recovery  of  the  chem- 
ical by-products;  (2)  the  manufacture 
nf  producer  gas  from  dry  peat  with  re- 
covery of  by-j)roducts;  (3)  the  manu- 
facture of  producer  gas  from  wet  peat 
in  the  presence  of  excess  of  steam  under 
pressure,  with  the  recovery  of  the  am- 
monia as  ammonium  suli)hate;  and  (4) 
the  direct  matuifacture  of  ammonium 
sulphate,  acetic  acid,  acetone,  and  paraf- 
fin by  btirning  wet  j)eat  in  a  special 
furnace,  the  chemical  compounds  se- 
cured being  the  only  salable  products  of 
the  whole  series  of  operations. 

The  first  of  these  processes,  the  man- 
ufacture of  coke  or  charcoal  from  peat 
with  recovery  of  chemical  by-products, 
originated  in  the  early  days  of  peat 
utilization,  when  peat  was  charred  in 
hc.'ips  or  in  cylindrical  furnaces  by  the 
combustion  of  part  of  the  charge.  The 
history  of  the  development  of  by  |)ro 
duct  coking  is  too  well  known  to  r(.'(|uire 
review.  Suffici-  it  to  say  thai  the  first 
conunercial  plant  for  the  conversion  of 
peat  into  coke  with  recovery  of  by- 
products designed  along  modern  lines 
was  erected  at  Oldenburg,  ricrmany,  in 
1894,  the  invention  of  Dr.  Martin 
Ziegler.     A  complete  description  of  the 


Ziegler  process  was  given  in  these  col- 
umns in  our  February,  1908,  number. 
We  shall  give  here  only  a  few  recent 
test  results  quoted  by  Mr.  Davis.  The 
peat  delivered  at  the  kiln  costs  $1.19 
per  metric  ton  (2,204  pounds).  On 
coking  it  yields,  per  ton  : 

I'ouiuls.  Value. 

Peat  coke 775.6  $3.75 

Tar     88. 2  .52 

Wood    alcohol 13.2  1 .  00 

(."alciuin     acetate 13.2  .17 

Ammonium    sulphate. 8.S  .21 

$5.65 

In  addition,  gas  is  produced  worth  as 
fuel  at  least  25  per  cent,  of  the  value  of 
the  coke. 

A  four-oven  plant  treats  about  100 
tons  of  air-dried  peat  each  24  hours. 
From  this  amount  the  following  quan- 
tities of  by-products  would  be  obtained: 

Quantity.  Value. 

Ammonium    sulpliate 000  pounds  $27.63 

Calcium    acetate 1 ,320        "  31 . 02 

Methyl   alcohol 05  gallons  45.50 

light   oils 280        "  21.00 

Heavy     oils 95        "  7.12 

Paraffin    715  pounds  26.81 

Creosote     oil 3,100        "  66.75 

Asphalt    440        "  2.20 

$231.03 

Deducting  lo  per  cent,  for  sale  ex- 
penses, the  actual  value  of  the  by-prod- 
ucts would  be  $2o8.  The  total  expenses 
])er  day  are  estimated  at  $308.50,  so  that 
the  33  tons  of  peat  coke,  the  primary 
product,  will  cost  $100.50  or  $3.05  per 
ton.  Increase  in  plant  capacity  will  not 
entail  a  corresponding  increase  in  cost 
of  production,  and  in  a  plant  three  times 
the  size  of  the  one  considered  the  sale 
of  the  by-products  will  nearly  or  quite 
pay  all  expenses,  leaving  the  peat  coke 
as  practically  all  profit.  The  cost  of 
such  a  plant  is  large,  however.  A  plant 
of  four  ovens  recpiires  a  first  invest- 
nunl,  allowing  $60,000  for  working  cap- 
ital, of  $160,000. 

W'v  shall  omit  all  but  verv  brief  ref- 
erence to  Mr.  Davis'  discussion  of  the 
second  and  third  jirocesses  mentioned 
abovi*.  The  Mond  by-product  gas  pro- 
ducer is  too  wi'll  known  to  recpiire  com- 
ment,  and  the  bVank  nnd  Caro  modifica- 
tion of  the  Motid  process  was  described 
at  length  in  these  pages  in  The  F.ngt- 
NEERTNc,  Magazine  for  December.  T907. 
We  may  quote,  however,  Mr.  Davis'  con- 
clusions as  to  the  utilization  of  peat  in 
by-product  producers.     These   are:    (i) 


Ri-nrir  or  riir.  r.xciyr.r.Rixc  rk'nss. 
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that  jK-at  is  coiisidort'd  a  j^oud  source  of 
l)roilin.nr  s^as  for  fuel  and  jxtwcr  uses  in 
l"iiroi)c;  {j)  the  recovery  of  by-products, 
particularly  anunonium  suljjhate,  from 
i;as  proclucers  usinj;"  peat  as  fuel  is  not 
onh  theoretically  possible  hut  is  com- 
nierciallv  so  ])ractical)le  that  lari^e  ])lants 
r.siuL;-  tlu-  hrank  and  Caro  process  are 
now  reported  to  he  in  operation  or  in  ihe 
course  of  development  in  J'Jij^land,  Ger- 
many and  Italy;  and  (3)  that  for  small 
peat  .^as-producer  i)lants  for  generating 
electric  or  other  forms  of  power,  the 
(piantity  of  ammonium  sulphate  that  can 
he  secured  even  from  peat  rich  in  com- 
bined nitrogen  by  the  best  processes, 
while  technically  entirely  possible,  would 
probably  not  prove  commercially  suc- 
cessful, since  the  cost  of  maintaining 
a  small  recovery  plant  is  large  when 
compared  with  the  margin  of  profit. 

Passing  now^  to  the  process  invented 
by  Dr.  Herman  Woltereck,  the  last  of 
the  four  mentioned  above,  the  funda- 
mental proposition  of  the  inventor  is 
that  the  nitrogen  that  appears  in  the 
ammonia  he  secured  is,  in  part  at  least, 
derived  directly  from  the  air,  so  that  he 
practically  makes  a  synthetic  ammonia 
by  fixing  atmospheric  nitrogen.  His 
process  is  based  on  the  results  of  a  long 
scries  of  careful  laboratory  experiments, 
which  showed  that  when  wet  peat  is 
burned  at  a  temperature  suf^cient  to 
keep  the  fire  going  in  a  specially  de- 
signed furnace,  some  of  the  nitrogen  of 
the  moist  air  forced  into  the  combus- 
tion zone  induced  by  the  oxidation  of  the 
carbon  unites  with  the  hydrogen  of  the 
organic  matter  that  is  being  decom- 
posed and  forms  ammonia.  No  combust- 
ible gases  are  produced,  since  the  tem- 
perature of  the  fuel  bed  is  always  kept 
below  the  temperature  at  which  water  is 
decomposed  by  incandescent  carbon  (550 
degrees  C.)  and  at  which  carbon  dioxide 
is  reduced  to  carbon  monoxide  (600  de- 
grees C.)  ;  the  actual  temperature  main- 
tained is  from  400  to  500  degrees  C. 
Rut  tar,  tar  water  and  other  distillates 
are  produced  in  abundance,  and  from 
these  calcium  acetate  and  paraffin  are 
manufactured. 

A  plant  with  a  capacity  of  5,000  tons 
of  ammonium  sulphate  per  year  has  been 
in  operation  for  some  months  at  Carn- 


lough,  County  Antrim,  Ireland.  Vhc. 
wet  peat  is  charged  into  furnaces  where 
It  is  subjected  to  moist  combustion  by 
means  of  a  blast  of  air  charged  with 
steam.  'JMie  resulting  gases  contain  par- 
ariin  tars,  acetic  acid  and  ammonia.  The 
tar  is  recovered  in  a  bath  of  heavy 
petroleum  oil  healed  to  300  degrees  C, 
liie  acetic  acid  is  recovered  as  acetate  of 
soda  or  lime  in  alkali  towers,  and  the 
ammonia  combines  with  hot  dilute  sul- 
phuric acid  in  acid  towers  to  form  sul- 
phate of  ammonia,  the  chief  product  of 
the  process.  The  paraffin  tar  drawn 
from  the  scrubber  is  distilled  U)  drive  off 
the  lighter  oils;  the  crude  jjaraffin  wax 
remaining  is  worth  $25  per  ton  without 
further  purification.  1'he  sodium  or  cal- 
cium acetate  may  be  further  treated  to 
produce  acetic  acid  or  acetone.  Wolter- 
eck states  that  the  average  yield  of  am- 
monium sulphate  in  his  experimental 
plant  was  150  pounds  per  short  ton  of 
peat  and  that  yields  of  278  pounds  have 
been  obtained.  His  claims  for  the  pro- 
cess are:  (i)  it  gives  a  much  larger  re- 
covery of  ammonium  sulphate  than 
Frank  and  Caro's  process:  (2)  it  per- 
mits the  use  of  peat  with  from  75  to  80 
per  cent,  of  water,  which  is  practically 
as  it  is  dug;  (3)  it  is  independent  of  all 
other  industries,  so  that  the  plant  can 
be  operated  on  its  own  merits,  and  not 
on  the  basis  of  other  and  entirely  for- 
eign business,  as  is  the  case  with  by- 
products plants  which  must  be  closed 
when  the  power  plant  is  not  operated; 
and  (4)  acetic  acid  and  parafifin  enough 
can  be  recovered  to  meet  all  expenses  of 
digging  the  peat  and  burning  it,  so  that 
the  ammonium  sulphate  worth  about 
$60  per  ton  will  be  practically  all  profit. 
What  is  the  possibility  of  employing 
any  or  all  of  these  processes  for  the 
utilization  of  the  peat  deposits  of  the 
United  States?  Mr.  Davis  points  out 
early  in  his  paper  that  with  very  few 
minor  exceptions  there  is  no  overlapping 
of  the  areas  of  occurrence  of  workable 
peat  and  the  coal  fields  of  the  country ; 
if  no  other  use  is  made  of  the  peat,  there 
is  stored  up  in  it  a  large  amount  of  fuel 
in  parts  of  the  country  where  it  is  need- 
ed. Mr.  Davis  believes,  however,  that 
all  the  processes  involving  the  recovery 
of  chemical  products  "have  commercial 
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possibilities  in  the  United  States,  if 
enough  capital  is  available  for  the  con- 
struction and  maintenance  of  a  plant 
through  the  stage  of  development. 
Where  a  market  can  be  had,  or  is  wait- 
ing, for  peat  coke,  as  in  the  iron-bearing 
regions  of  Michigan,  Wisconsin  and 
Minnesota,  this  should  be  the  primary 
product,  with  by-product  recovery  so  far 
as  markets  could  be  found  for  the  ma- 
terial that  could  be  made  from  the  con- 
densible  gases.  When  power  can  be 
readily  disposed  of,  producer  gas  for  the 
generation  of  electricity  is  clearly  indi- 
cated as  a  means  of  most  successfully 
using   peat   deposits,    and    if   the    power 


plant  is  a  large  one,  by-products  recov- 
ery will  reduce  the  operating  expenses  if 
the  heat  balance  is  carefully  watched 
and  a  proper  type  of  gas  producer  used, 
so  that  the  largest  possible  amount  of 
the  valuable  ammonia  is  recovered,  as  it 
seems  demonstrated  that  this  recovery 
may  be  carried  on  profitably  in  properly 
designed    large    installations 


Finally,  it  is  desirable  to  have  some  of  , 
the  commercially  promising  processes  { 
of  chemical  manufacture  tried  under  1 
American  conditions,  so  that  it  may  be  | 
demonstrated  that  it  is  as  profitable  to 
use  them  in  the  United  States  as  in  i 
Europe." 


FATAL    ACCIDENTS    IN    AMERICAN    METAL   MINES. 

STATISTICS  OF  THE  FATALITIES  IN   METAL   MINING   IN   THE   UNITED  STATES  AND  CANADA 
AND    A    DISCUSSION     OF    THE    NEED    OF    EFFICIENT    LEGISLATION. 

Frederick  L.  Hoffman — Engineering  and  Mining  Journal. 


FROM  the  best  data  available,  Fred- 
erick L.  Hoffman,  statistician  of 
the  Prudential  Insurance  Com- 
pany, has  compiled  statistics  which  dis- 
close the  startling  fact  that  the  death 
rate  due  to  accidents  in  metal  mining  in 
the  United  States  and  Canada  is  fully 
as  great  as  the  death  rate  due  to  acci- 
dents among  coal  miners.  That  this 
unenviable  record  has  not  been  made 
apparent  before  is  attributed  by  Mr. 
Hoffman,  in  an  article  contributed  to 
tile  linginee-ring  and  Mining  Journal  for 
March  5,  to  the  laxity  of  the  regulations 
ill  the  majority  of  the  metal-mining 
States.  "Information  regarding  the  oc- 
currence of  fatal  accidents,"  he  says,  "is 
very  limited  and  of  more  or  less  doubt- 
ful value.  (Official  returns  arc  available 
for  only  a  few  of  the  more  important 
nictal-niining  States.  No  returns  are 
available  for  the  metal  mines  of  Cali- 
forni.i,  Nevada,  Utah,  Arizona,  and  a 
niimbiT  of  other  States  in  wliieli  llu-  in 
diistry  is  of  suflicient  imporl.'inee  to  war- 
rant ofticial  supervisit)ii  of  mining  oper- 
ations and  the  official  |)iil)licati()n  of 
the  essential  facts  regarding  the  indus- 
try." The  lack  of  public  interest  in 
mining  accidents  in  these  States  is  se- 
verely criticized  by  Mr.  Hoffman,  who 
acknowledges  the  inipo;^siI)ility.  under 
the  circumstances,  of   compiling  an  ac- 


curate summary  of  mining  fatalities  for 
recent  years.  Fie  believes,  however, 
that  the  total  of  3,871  accidents  reported 
in  the  United  States  and  Canada  since 
1894  considerably  understates  the  actual 
facts.  In  all  probability  not  less  than 
5,000  deaths  have  occurred  during  the 
period  1894- 1908. 

Mr.  Hoffman  gives  a  table  showing 
the  ratio  of  persons  killed  per  1,000 
employed  in  the  metalliferous  mines  of 
North  America  during  this  period.  We 
quote  at  length  from  his  analysis  of  the 
record.  "The  table  shows  that  between 
1894  and  1908  the  fatality  rate  in  the 
United  States  have  varied  from  4.79  per 
lliousand  in  i8()5  to  2.37  i)er  thousand  in 
S.  I  he  rate  was  as  high  as  8.28  per 
thousand  in  metal  mining  in  Montana 
in  1896,  7.79  per  thousand  in  iron  niin 
ing  in  Dickinson  county,  Mich.,  in  1901. 
and  6.35  per  thousand  in  c(^|)per  mining 
in  Houghton  C't)unty,  Mich.,  in  18^5: 
winle  I  lie  rale  was  as  low  as  1.45  per 
thousand  for  llie  metal  mines  of  Mon- 
tana in  i()o8.  'IMie  information  at  pres- 
ent available  is  not  sullicient  for  a  pre- 
cise (UtTerentiatioii  of  the  accident  lia- 
bility according  to  the  predominating 
metallic  products  of  the  dilferent  States. 
When  the  returns  are  combined  for  the 
different  mining  fields  and  assumed  to 
represent   the   predominating  branch   of 
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tlir  niiiiinj;  iiuliistry,  it  would  appear 
that  the  fatahty  rate  in  p^ohl  and  silver 
iniiiiiip^  as  determined  by  the  combined 
returns  for  Colorado,  Idaho  and  South 
Dakota  was  2.75  per  thousand  for  the 
period  considered,  while  the  correspond- 
ingly rate  for  lead  and  zinc  mining  in 
Missouri  was  3  per  thousand;  for  cop- 
per mining  in  Montana,  3.53;  for  copper 
mining  in  Houghton  County,  Mich., 
2.94;  and  for  the  iron  mines  of  the  same 
State  4.17  per  thousand.  Averaging  the 
data  for  all  the  States,  and  for  all  the 
vears  for  which  the  information  is  avail- 
able, the  fatality  rate  in  metal  mining 
in  the  United  States  has  been  3.09  per 
thousand,  which  compares  with  3.13  per 
thousand  for  the  coal  mines  of  North 
America  during  about  the  corresponding 
period  of  time. 

"The  average  fatality  rate  for  the 
metal  mines  of  Canada  during  the  same 
period  was  3.78  per  thousand.  The  aver- 
age rate  has  been  as  high  as  6.64  per 
thousand  for  the  silver  and  cobalt  mines 
of  Ontario,  and  as  high  as  6.54  per 
thousand  for  the  gold  mines  of  that 
province.  The  average  rate  was  lowest 
for  the  iron-ore  mines  of  Ontario,  or 
1.44  per  thousand,  and  as  high  as  3.57 
for  the  copper  and  nickel  mines  of  On- 
tario, and  3.50  per  thousand  for  the 
copper  mines  of  Newfoundland.  The  rate 
has  been  comparatively  low  for  the  iron 
and  pyrites  mines  of  Newfoundland,  or 
1.93  per  thousand,  and,  while  it  has  been 
above  the  average,  or  4.23  per  thousand, 
for  the  metal  mines  of  British  Columbia. 
Some  of  the  extremely  high  rates  for 
individual  years,  and  particular  mining 
fields,  are  due  to  the  small  number  of 
men  employed  and  do  not  indicate  with 
accuracy  the  true  occupation  hazard  of 
the  industry.  The  information,  how- 
ever, apparently  would  seem  to  be  suffi- 
ciently complete  to  warrant  the  conclu- 
sion that  the  average  fatality  rate  in 
American  metal  mines,  or  3.09  per  thou- 
sand, is  less  by  as  much  as  0.69  per 
thousand,  than  the  corresponding  rate 
for  the  metal  mines  of  Canada,  which 
is  conservatively  calculated  at  3.78  per 
thousand. 

"It  is  made  apparent  by  the  preceding 
analysis  that  the  fatal  accident  liability  in 
metal  mining  is  certainly  not  much  less 


than  the  corresponding  accident  liability 
in  coal  mining.  It  is  (juitc  probable  that 
if  the  subject  were  thoroughly  inquired 
into,  and  if  all  doubtful  data  were  elimi- 
nated, it  would  be  shown  that  the  fatal 
accident  liability  is  really  greater  in 
metal  mining  than  the  corresponding 
liability  in  coal  mining.  In  this  con- 
nection it  has  been  pointed  out  by  E.  T. 
Corkill,  Ontario  inspector  of  mines, 
that:  'In  metalliferous  mining  an  acci- 
dent seldom  occurs  in  which  a  consider- 
able number  of  men  are  killed,  the  fa- 
talities usually  being  one  or  two  at  a 
time,  though  in  the  course  of  a  year 
they  may  amount  to  a  large  total.  Pub- 
lic opinion  is,  therefore,  not  aroused; 
the  management  of  the  mine  is  not  so 
much  impressed  with  the  importance  of 
careful  supervision;  the  miners  are 
awakened  for  a  few  days,  and  then  for- 
get, and  the  same  conditions  prevail  as 
before.  It  is  a  common  belief  among 
most  metal  miners  that  the  fatalities  in 
coal  mines  far  exceed  those  in  metalli- 
ferous mines.  This  is  a  great  mistake, 
and,  while  it  is  not  proposed  to  argue 
that  metal  mining  is  as  hazardous  a 
calling  as  coal  mining,  still  the  writer 
desires  to  impress  upon  all  metal  miners 
that  only  care  and  close  supervision  of 
their  work  will  lessen  the  number  of 
accidents  and  place  metal  mining  on  the 
list  of  the  less  hazardous  occupations.'  " 

Mr.  Hoffman  offers  for  comparison 
statistics  of  the  fatal-accident  rate  in 
the  important  mining  districts  of  Eu- 
rope, Asia,  Africa  and  Australia.  The 
rate  of  the  United  States  is  exceeded 
only  by  that  of  the  Austrian  mines  other 
than  iron-ore  (3.11  per  thousand),  the 
rate  for  native  miners  in  the  Kimberly 
diamond  fields  (3.60  per  thousand),  the 
rate  in  the  South  African  Republic 
(4.56  per  thousand),  and  the  rate  in  the 
Transvaal  gold  mines  (4.15  per  thous- 
and for  white,  and  4.74  for  native, 
labor).  The  rate  in  France  is  2.02,  in 
Germany,  1.07;  in  Italy,  1.73;  in  the 
United  iKingdom,  1.14;  in  Tasmania, 
1. 19;  in  West  Australia,  2.15,  in  the 
Queensland  gold  fields,  1.70,  and  in  the 
New  Zealand  gold  fields,  1.53  in  alluvial 
workings  and  1.32  in  quartz  workings. 

"It  requires  no  further  discussion," 
Mr.   Hoffman   concludes,   "to   emphasize 
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the  practical  importance  of  a  qualified 
inquiry  into  the  whole  subject  of  fatal 
accidents  in  metal  mining  corresponding 
to  the  amount  of  public  attention  which 
is  being  given  to  the  occurrence  of  fa- 
talities in  coal-mining  operations.  The 
same  neglect  of  metalliferous  mines  is 
characteristic  of  English  mining  legis- 
lation, which  has  never  been  so  effective 
in  the  case  of  metal  mines  as  in  that  of 


coal  mines.  There  can  be  no  question  of 
doubt  but  that  a  qualified  inquiry  would 
bring  to  light  many  facts  of  great  prac- 
tical importance,  and  there  can  be  no 
excuse  for  the  derelict  mining  States 
of  the  far  West,  which  at  present  give 
no  official  publicity  whatever  to  the  facts 
of  accident  occurrence,  fatal  or  other- 
wise, in  the  metal  mines  of  the  respec- 
tive States." 


THE  PROGRESS   OF   THE   ELECTRIC   STEEL   FURNACE. 

RECENT  ADDITIONS  TO  THE  LIST  OF  ELECTRIC  STEEL  FURNACES  THROUGHOUT  THE  WORLD. 

Stahl  tind  Risen. 

IN  January  of  last  year  we  reprinted  months.  We  have  included  also  notes  on 
in  these  columns  from  Stahl  nnd  the  more  important  alterations  which 
Risen  a  list  of  electric  steel  furnace  should  be  made  in  the  record  as  pub- 
installations  in  use  or  under  construction  lished  early  last  year, 
in  all  parts  of  the  world.  A  new  com-  A  comparison  of  the  two  lists  shows 
pilation  is  published  in  Stahl  iind  Risen  some  interesting  indications  of  the  gen- 
for  March  23,  and  in  the  table  below  eral  tendencies  in  the  development  of 
we  give  a  supplementary  list,  comprising  the  electric  steel  furnace.  In  the  table 
additional  installations  completed  or  published  last  year  78  furnaces  w^re 
projected     during     the     last     eighteen  listed,  35  of  the  induction,  and  43  of  the 

Recent  Additions  to  the  List  of  Electric  Steel  Furnace  Installations  in  Use  or  Under 
Construction   in   All  Parts  of  the  World. 

Arc  Furnaces. 
/ 

Heroult. 

Power 
Firm-  Capacity,  requirements,  Remarks. 

_.  t      1    f  kilograms.  Current,      kilowatts. 

1.      (jcwerkscliaft       Deutschcr    Kaiser",  T  Charged   with  cold  and  molten   open- 

liruckhausen,   Germany    fi.OOO*     Single-phase     800  \  hearth      metal.         Produces      drawn 

2-      Ditto 6,000»  "  800  J  tubes,    rails,    etc. 

3.  Karntnerische     Eisen-     und      Stahl- 

werks-Gcs.,  Ferlach,  Austria 5,000  " 

4.  I'.rudcr  Lapp,   Rottenmann,   Austria     6,000  " 


5.     Usines   M(taIhirKif|ucs   du   Ilainaut, 

Couillet,    lUigium 5,000*  " 

0.     John   Allen  &  Co.,   Sheffield 2,500*  " 

7.  Vickcrs.  Sons  &  Maxim.   Sheffield.      2,500*  " 

8.  Obouchowsche    Stahlwcrke,    St.    Pe- 

tersburg          3,500  " 

0.      I'irth  Sterling    Steel     Co.,    McKees- 

port,  Pa 2,500  " 

1 0.  Ditto    5,000 »  " 

11.  Illinois    Steel    Co.,    South    Chicago, 

III 15.000      Three-i)hase 

12.  American       Steel      &      Wire      Co., 

Worcester,     .Mass 15,000*  " 

in.   Electro      Metals,      Ltd..      W.lland, 

Ontario    500          

II.    Ditto      5,0()0*        

15.  Cia.     Mexicana    dc    Acero    y     Pro- 

ducttis   Chimicos,    Mexico 4, nun*        

10.    Ditto     4.000*         


765      Charged  cold.     Produces  rolled  wire. 

785      Charged     cold.        Product,      dynamo 

stami)ings,  tine  sheets,  castings. 


400      Charge,  open-hearth  metal.     Product, 

eastings. 
400      Charge,  open-hearth   metal.      Product, 

tool   steel. 


660      Charge,  open-hearth   metal.      Product 
for   shipbuilding. 

Charge,     molten     open-hearth     metal. 
Product,   tool   steel. 


2,000 


Charge,     Hessenur    metal, 
railway  material. 


Product, 


2,000      Charge,    Rcssemer    metal.       Product, 
wire. 


Charge 
rolled 


Two  furnaces,  aggregating  10,000  kilof^rams  capacity,  reported  in  the  former  list  as  iinder  construc- 
tion for  Cicorg  Fischer,  SchalThausen.  Switzerland,  are  not  mentioned  in  the  latter  compilation.  The 
equipment  of  the  Firth  Sterling  Steel  Co.  is  given  in  the  former  lir.t  as  one   furnace  of   10.000  kilograms 


capacity,  under  construction 
•  Under  construction. 
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Power 
I-'iiin.  (  .ip.uity,  rceiuirciiutits,  Remarks. 

kilograms,  ("iinciil.       kilowatts. 
1,    "Cic.    (Irs    l-'orgrs    <t    Acicrics    Elt-c-      :.',(»(»()  .'{(»() 

tri(nn-s.       I'aiil       Ciirod,       nRiiic.         to  to        (■|iarK<-<l  cold.    Product,  ordinary  and 

Prance      .'1,00(1        SinKlrpliasc     400  .    special   steels  and  castinKS. 

'2.      C'lUteliolTnutiKslintlc.         Olx  rliaiiscn,      2,000'  300 

llerniany     to  to       Cold    and    molten    charge.       I'roduct, 

.'{,000  "  400      liiKli-(|ualily  steel. 

3.  .^tahlwcrk     Heiker,     Kicfeld 2,000"  300 

to  to       Ditto. 

:{,o{io  "  400 

4.  Pried.      Krnpj)      .\.-Ci.,      Kssen  Ktiln,   lu.uoo* 

Ciermany      to 

12,r)0(i  "  ...       Ditto. 

5.  Diosgyorcr   Kgl.    Kisen-    und    Staiii- 

werke,    Diosgyor,     Hungary....      2,000*  "  300      Charged   cold.      Prorluct,   high-quality 

steel. 
r».      An    unnamed    .\merican    works .OOO*  "  ...       Tool   steel. 

Stassano. 

1.  Leopold     Gasser.      St.      Poltcn     hei   *  1  ,,,  i        i  i        r>      i      ^       .     i  * 

Wien,     Austria 1,000        Three-phase     200  |-  <^  'larged    cold        Prorluct,    steel    cast- 

2.  Ditto      1.000*  "^  200  J  '"gS'    h'Kh-quality   steel. 

None    of    the   seven    furnaces    of   the    Forni    Tcrmoellcttrici    Stassano,    Turin,    Itr.ly,    is    working,    the 
company   heing   in   financial   difficulties. 

Keller. 

1.  Acierics  J.  Holtzer,  Unieux,  France      1,500*        Single-phase    200      Cold    and     molten     charge    of    open- 

hearth  metal.     High-quality  and  tool 
steels. 

2.  Societe    des    Etablissements    Keller- 

Leleux,    Livet,    France 1,500  "  200      Charged  cold.     High-quality  and  spe- 

cial  steels   and   castings. 

3.  Ditto      3,500  "  450       Ditto. 

4.  Ditto     200  "  80      Experimental    furnace. 

5.  Luxetnburger  Bergwerks-  und  Saar- 

briicker  Eisenhiitten  A.-G.,  Saar-  Molten  charge  from  the  basic  Bessc- 

bruckcn 3,500*  "  450      mer  converter.     Medium-quality  rails 

and  structural  steel. 

The  capacity  of   the   first   furnace   installed  at   the  Acieries  J.    Holtzer,   Unieux,    France,    is   given   in 
the   later  compilation  as   8,000  kilograms. 

Chaplet. 

1.  Societe     des     Hauts-Fourneaux     et 

Forges,    Allevard,    France 5,000        Single-phase    600      Charged  cold.    Product,  ordinary  and 

special  steels. 

2.  Ditto      5,000  "  600      Ditto. 

3.  Ditto     5,000*  "  600      Ditto. 

Aktiebolacet    Elektrometall,    Ludvika,    Sweden. 

1.     A.  S.  Norsk  Elektrometall,  Norway      6,000*         Two-phase    736      Molten  charge  from  the  electric  shaft 

furnace. 
Furnaces   of   this  type   are   in   operation   or   in   course   of  construction    for   the   production   of   pig   iron 
as   follows:     one   400-kilowatt,   three-phase   furnace   with   a  yearly   capacity   of  2,500   tons   at    Domnarfvet, 
Sweden;  two  1,850-kilowatt  furnaces  with  a  yearly  capacity  of  7,500  tons  each  at  the  A.   S.   Norsk  Elek- 
trometall, Norway;  and  one  7,500-ton  furnace  at  Trollhattan,  Sweden. 

Furnaces   Developed   by   Individual   Firms. 

1.     A.    Hickmann,    Staffordshire,    Eng- 
land             300  


2.  Soc.     An    des    Acieries    et    Forges, 

Firminy,    France 50  Experimental  furnace. 

3.  Scott  Anderson,  Sheffield,  England        750  


Induction  Furnaces. 

KjELLIN. 

1.  \'ickers.   Sons  &  Maxim,    Sheffield, 

England      l,500t       Single-phase    230      Charged   cold.      Product,   high-quality 

steel. 

2.  Ditto      180t  "  100       I  )itto. 

3.  Wm.      Tessop     &      Sons,      Sheffield, 

England      1,800*  "  250       Ditto. 

4.  General     Electric    Company,     Sche- 

nectady,   N.    Y 60  "  50       

5.  Irvington   Smelting  &  Refining  Co., 

Irvington,    N.    J 100  "  60       

6.  Electro      Metals,      Ltd.,      VVelland, 

Ontario     750  "  150      Charged  cold.      Product,  tool  steel. 

The  following  furnaces  of  this  type  have  disappeared  from  the  list:  one  8, 500-kilogram  furnace 
at  the  Rochlingsche  Eisen-  und  Stalilwerke.  X'olklingen;  one  at  the  .MIg.  Kalziumkarbid-Genosscnschaft, 
Gurtnellen,  Switzerland:  a  ooO-kilogram  furnace  at  tlie  works  of  X'ickers,  Sons  &  Maxim;  and  a  100- 
kilogram    experimental    furnace    of    the    Grondal-Kjellin    Co.,  London. 

*  Under  construction, 
t  Not  in  use. 
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ROCHLING-RODENHAUSER. 

Power 
Firm.  Capacity,  requirements, 

kilograms.  Current,     kilowatts. 

Rochlingsche  Eiscn  und  Stahlwerke, 

Volklingen    2,000*      Three-phase 

Ditto      2,000* 

Pilger      &      Neidhardt,      Frankfurt 

a.    M 2,000 


Remarks. 

Molten   charge   from   basic   Bessemer 
converter. 
275  J  rails,  etc. 


275  \  converter.        High-quality      material, 


Le    Gallais,    Mctz    &    Co.,    Dommel- 

dingen,     Germany 3,500* 


Acieries   de   la   Marine   et   d'Home- 

court,    St.    Chamond,    France...  3,000* 

Kronwerke    Zlatooust,    Russia 1,000^ 

Ricardo    Honey,    Mexico 2,500* 


Single-phase    275 
380 

Three-phase    350 

175 

"  300 


Charged   cold, 
ings. 


Produces   steel   cast- 


Charged  with  molten  pig  iron  from  a 
mixer.  Produces  high-quality  steel 
and  castings. 

Cold  or  molten  charge.  Product, 
high-quality  steel.. 

Charged  cold.  Product,  war  ma- 
terial. 

Charged  with  molten  pig  and  ore. 
Product,  high-quality  steel. 

Two  furnaces  of  this  type  have  disappeared  from  the  Hst:  one  3,500-kilogram  furnace  at  the 
Rochlingsche  Eisen-  und  Stahlwerke,  Germany;  and  a  1,000-kilogram  furnace  at  the  works  of  J. 
Knopfel,   Walzenhausen,   Switzerland. 

Colby. 

The  single  representative  of  this  type  has  disappeared  from  the  list. 

Frick. 
Two  furnaces  of  this  type,  aggregating  4,800  kilograms  capacity,  have  disappeared  from  the  list. 

Schneider-Gin. 
No  longer  used. 

HlORTH. 

No  longer   used. 

Furnaces   Developed   by   Individual   Firms. 
1.      Forges  de  St.  Jacques,  Montlugon, 


fi 


Oberschlesische     Eisenbahn-Bedarfs 
A.-G.,    Friedenshiitte,     Germany 


Combined  Arc  and  Resistance  Furnaces 

Nathusius. 

Three-phase    750 


2. 


5,000 
Ditto     • 1.000 


Charge,  molten  Bessemer  or  open- 
hearth  metal.  For  soft  and  hard 
steels. 
250  Charge,  solid  or  molten  basic  open- 
hearth  metal.  For  experimental  work. 
•  Under  construction. 

arc,  type,  with  a  total  capacity  of  about  nace,   the   combined   arc   and   resistance 

210,000    kilograms.      The    present    com-  type,   is   represented   in   the   present   list 

pilation   lists    114   furnaces,   an   increase  by  two  units,  with  a  combined  capacity 

in  number  of  about  46  per  cent.,  with  a  of  6,000  kilograms 
total  capacity  of  al)()ut  356,000  kilograms, 


Type. 


an  increase  in  capacity  of  over  66  per 
cent.  The  greater  percentage  increase 
in  capacity  than  in  number  results  from 
the  increase  in  capacity  of  the  individual 
units,  which  is  noticeai)k'  throughout  the 
list. 

The  number  of  induction  furnaces 
listed  reniains  the  same  as  before,  not- 
withstanding   the     develoiMuent     of     the      ''"';;,*;.';,V"' '^^'^""."\ ^;;"V    , 

Rochling-Rodenhauser  furnace.    The  to-       Nathusius  a 

tal  capacity  of  the  niductiou  turuaces, 
however,  has  decreased  from  85,000  to 
77,000  kilograms.  On  the  other  hand, 
the  total  capacity  of  the  arc  furnaces,  yy 
of  which  are  listed  in  the  j)resent  com- 
|)ilation,  has  increased  from  125,000  to 
273,000  kilograms.     A  new  type  of  fur- 


in       Not     Under 
opera-  work-  construc- 
tion,     ing.        tion.   Total. 


Chaplet 4 

A.   G.    Elektronutall 2 

.Soc.   An.  in   Firminy 1 

Frick    I 

Kjillin 10 

Ki«llin-Colby 2 

Rochling-Rodenhauser    ...  6 

(iiiod 9 

Ilt-iouit 17 

llickmann    I 

Hiorth 

Keller 4 


Scott  AntU'rson    1 

Stiissaiu) 5 


1 

5 

2 

4 

I 
1 

2 

2 

14 
2 

I 

8 

15 

S 

17 

12 

2!) 
1 

1 

'2 

1 
(•> 

1 
•» 

\ 

"7 

1 

\ 

11 

30 

114 

Tol.ils 07 

in  the  table  above  is  summarized 
the  information  given  regarding  the 
number  of  units  of  each  type  of  furnace 
in  operation,  idle,  and  building. 


POWKR    DEVHLOPMENT   ON    THE    LOS    ANGELES    AQUEDUCT. 

A     I'KKI.IMIN'ARY     KEl'OUT    ON     THK    TOWKK    AVAIIAIU.K,     i  1 1 K    COST    OF    UEVELOI'MENT    AND 

TilK    I'KACTlCAMlI.n  Y    OF    THK    SCHEME. 

Iin(jiticcri)i(j  Nczvs. 

ELla  TKlC-powcr    (Icvclopnuiil    lias  iiR-ndcd   that   tliis    fall   be   developed   by 

always     been     one     of     the     most  two    stations    working    under    heads    of 

attractive   fnianeial   features  of  the  1,060  and  415  feet  respectively.     A  third 

Los    Angeles    aqueduct    project,    a    de-  site  was  found  not  far  below  the  end  of 

scription   of   which   was   contributed   by  the  aqueduct  in  the  San  Fernando  val- 

Burt   A.    Lleinly    to   The   Engineering  ley,  where  a  head  of  215  feet  could  be 

Magazine    for    November,    1909.      The  secured,  and  the  fourth  was  located  near 

bond  issue  of  $23,000,000  in  June,  1907,  Little   Lake,  about   150  miles  from  Los 

unfortunately     exhausted     the     bonding  Angeles,   where   a  net   fall   of   270   feet 

power    of    the    city    without    providing  could    be    made    available.       The     first 

funds  more  than  sufficient  for  the  con-  Board    estimated    the    maximum    power 

struction   of   the   water-supply   aqueduct  output  at  93,000  horse  power,  to  accom- 

alone.      The    finances   of    the    city    now  modate  a  load  factor  on  the  Los  Angeles 

make  it  possible,  however,  to  issue  more  substation  of  40  per  cent, 

bonds.     Approximately  $400,000  can  be  The  later  Board  find  seven  power  sites 

saved  in  aqueduct  construction  through  along  the  line  of  the  aqueduct  and  its 

San   Francisquito   Canyon   if  power  de-  feeders.     These  are   enumerated   in   the 

velopment    is    undertaken    at    the    same  following  table: 

time,     and      this      consideration,      coupled  ^                                    Distance  from            Continuous 

.  ,       ,         ,      .             .     ,           .                ,                ,  Location.                      Los  Angeles,               capacity, 

With  the  desire  of  the  city  to  have  the  miles.                kilowatts, 

project   on   a   paying   basis   as   soon   as  Fernando    ............    24                   2'1^^, 

*^      •'.,  ,           .                            -,1          r                  LI  ^^"   Francisquito,   No.   2      40                            32,000* 

possible,     IS     responsible      for     a     by-law  San   Francisquito,  No.  1     47                          51,750* 

authorizing  an  additional  bond  issue  of  cott'^nwood, *  No."  i '. ". '.  *.  185                      1:500 

$^,S00,000   which   will    have   been   submit-        Cottonwood,    No.    2 185  2,500 

^"^Y      '  ,  r   T  A  ,        1      r  Division     Creek 225  600 

ted  to  the  people  of  Los  Angeles  before      

this    review    appears.      At   the    time    of  *  ^^^^  capacity. 

writing  there  seems  to  be  practically  no  The  Board  report  that  "the  general 
opposition  to  the  issue  of  the  bonds,  and  plan  of  the  development  of  electric 
it  is  now  expected  that  one  or  more  of  power  along  the  line  of  the  aqueduct  and 
the  power  houses  will  be  in  operation  its  transmission  to  Los  Angeles  and 
upon  the  completion  of  the  aqueduct  in  vicinity  is  a  thoroughly  practicable 
December,  1912.  scheme,  involving  no  engineering  prob- 
In  December  last  three  prominent  lems  which  should  not  permit  of  success- 
electrical  engineers  were  constituted  a  ful  solution,  and  promising  a  reliable 
Board  to  make  a  preliminary  inves-  source  of  power  which  should  find  a 
tigation  of  the  power  output  of  the  aque-  ready  market  at  prices  advantageous  to 
duct.  Before  summarizing  the  findings  the  city.  .  .  .  The  total  amount  of 
of  this  Board,  after  their  report  to  the  power  which  can  be  delivered  in  the 
Los  Angeles  Water  Board,  reprinted  in  vicinity  of  Los  Angeles  and  ready  for 
full  in  Engineering  News  for  March  24,  sale  at  step-down  voltage  is  approxi- 
we  may  refer  briefly  to  the  estimates  of  mately  1,152,000  kilowatt-hours  per  day, 
the  first  Board  of  Consulting  Engineers  corresponding  to  a  uniform  delivery  of 
who  reported  late  in  1906.  They  found  48,000  kilowatts  or  64,000  horse  power 
three  localities  along  the  line  of  the  for  24  hours,  or  to  a  maximum  delivery 
aqueduct  where  a  surplus  fall  could  be  of  90,000  kilowatts  or  120,000  horse 
utilized  for  the  generation  of  power.  power  on  a  load  curve  of  form  corre- 
The  most  important  of  these  was  near  sponding  to  the  average  conditions  in 
Elizabeth  Lake,  about  45  miles  from  and  about  Los  Angeles  at  the  present 
Los  Angeles,  where  they  found  a  fall  time  and  of  which  the  average  load  is 
of    nearly    1,500    feet.      It    was    recom-  53   per   cent,   of   the   maximum."     This 
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estimate  of  the  power  available  is 
approximately  30  per  cent,  in  excess  of 
the  estimate  of  the  first  Board  of  Con- 
sulting Engineers.  The  difference  is 
explained  by  the  facts  that  the  later 
estimate  includes  4,500  kilowatts  avail- 
able at  Cottonwood  and  Division  Creeks, 
the  development  of  which  was  not  con- 
templated by  the  first  Board,  and  that 
the  final  surveys  for  the  location  of 
power  sites  have  shown  the  possibility 
of  obtaining  higher  heads  than  were 
considered  by  the  first  Board  without  in- 
crease of  cost  of  aqueduct  construction. 

The  installation  cost  for  the  develop- 
ment and  transmission  of  the  power, 
ready  for  sale  at  step-down  voltage  at 
Los  Angeles,  based  on  a  peak-load  ca- 
pacity of  90,000  kilowatts  or  120,000 
horse  power,  is  estimated  by  the  Board 
at  $80  per  kilowatt  or  $60  per  horse 
power.  Many  conditions  combine  to 
justify  this  estimate,  which  is  markedly 
lower  than  the  average  cost  of  hydraulic- 
power  development  and  installation  else- 
where on  the  Pacific  coast  and  under 
generally  similar  physical  conditions 
and  surroundings.  Among  the  more 
important  considerations  may  be  men- 
tioned these  five:  (i)  the  primary  di- 
version works  are  a  part  of  the  aqueduct 
project,  and  the  water  is  carried  along 
the  acjueduct  line  in  close  proximity  to 
the  power  site;  (2)  the  jjrincipal  power 
sites  are  relatively  close  to  Los  Angeles 
and  are  relatively  accessible  for  the 
transportation  and  installation  of  equip- 
ment; (3)  the  power  sites  offer  no  se- 
vere conditions  for  engineering  construc- 
tion;  (4)  sufUlcient  time  is  available  for 
a  complete  investigation  of  the  actual 
conditions  at  the  various  sites  and  for 
the  careful  preparation  of  plans  in  ad- 
vance of  undertaking  the  work  of  con- 
struction; and  (5)  the  construction 
work  will  profit  by  the  cx|)erience  gained 
in  like  work  on  the  main  a(|ne(luct  ami 
by  tlie  cfiicient  organization  developed 
in   the   course  of  its   construction. 

The  plan  of  development  assumes  that, 
under  ordinary  conditions,  "the  average 
aqueduct  How  j)er  day  will  be  at  the  rate 
of  400  cubic  feet  per  second,  and  that 
this  flow  must  be  maintained,  or  at  least 
permitted,  whether  power  is  developed 
or   not.      With   this   steadv    flow    the   ca- 


pacity of  the  power  sites  at  San  Fer- 
nando and  at  the  Haiwee  Dam  together 
with  those  at  the  Cottonwood  and  Divi- 
sion Creek  feeders,  with  average  stream 
flow  of  20  second-feet  and  8  second-feet, 
respectively,  will  provide  for  a  steady 
development  of  some  14,000  kilowatts, 
which  is  expected  to  represent,  under 
full  development,  substantially  the  min- 
imum demand  occurring  in  the  early 
morning  hours.  Superimposed  upon  this 
uniform  output  of  14,000  kilowatts,  sus- 
tained by  these  steady-flow  plants,  the 
amount  of  power  required  to  accommo- 
date the  variable  demand  throughout 
the  day  must  vary  from  nothing  to  some 
76,000  kilowatts.  This  demand  taken  in 
conjunction  with  the  existing  heads  at 
the  two  power  sites  in  San  Francisquito 
Canyon  will  require  a  flow  of  water 
varying  from  nothing  up  to  1,000  second- 
feet,  while  at  the  same  time  the  total 
amount  passed  per  day  must  correspond 
to  an  average  flow  of  400  second-feet,  as 
in  other  parts  of  the  aqueduct.  To  pro- 
vide for  this  variable  flow  at  these  sites 
while  at  the  same  time  insuring  the 
necessary  continuous  daily  average  flow 
throughout  the  entire  length  of  the  aque- 
duct, provision  is  made  for  adequate 
storage  reservoirs  above  and  below  these 
sites.  The  function  of  these  reservoirs 
will  therefore  be  to  permit  of  the  regula- 
tion of  supply  in  accordance  with  the 
demand,  while  in  addition  they  will  have 
a  capacity  sufficient  to  provide  a  guar- 
antee against  interruption  of  service  due 
to  accidents  or  repairs  on  the  aqueduct 
line  between  the  l'\iirmont  and  Haiwee 
Reservoirs.  These  arrangements  will 
effectively  provide  for  the  close  adjust- 
ment of  power  out[)ut  to  demand,  and 
within  the  cai)acities  above  stated  should 
obviate  the  necessity  of  any  steam  plant 
for  relay  or  for  carrying  i)eak  loads." 

The  total  daily  energy  delivered  to  the 
city  will  i)e  transmitted  over  the  moder- 
ate average  distance  of  65  miles,  while 
the  corresponding  average  distance  for 
the  energy  at  the  time  of  maxinuun  pow- 
er demand  will  be  55  miles.  An  aggre- 
gate of  9,200  kilowatts  will  be  generated 
continuously  at  points  that  are  162,  185, 
and  225  miles  from  the  city.  Special 
facilities  for  controlling  the  power  fac- 
tor and   iHi'^nlaliiU''  the  tiM-niiii.il    voU.-ip-p 
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such  as  arc  usually  necessary  in  trans- 
mission over  such  distances,  will  not  he 
reiiuired.  The  stations  near  the  city  will 
perform  the  duty  of  regulating  the  dis- 
tant power  sources,  with  a  correspond- 
ing increase  in  reliahility,  effectiveness 
and  economy.  The  conditions  are  favor- 
ai)le  for  low  operating  cost.  Besides 
tile  conditions  making  for  reliability  of 
service  already  enumerated,  the  expecta- 
tion of  low  operating  expense  is  justified 
by  the  lack  of  need  of  steam  auxiliaries, 
the  reduction  in  superintendence  and 
labor  charges  by  the  development  of  70 
per  cent,  of  the  power  in  two  large 
blocks  of  about  46,000  and  30,000  kilo- 
watts respectively,  and  the  relatively 
close  proximity  of  the  main  blocks  of 
power  to  the  city  of  Los  Angeles. 


The  Pioard  recommend  a  progressive 
development  of  the  power  at  such  a  rate 
as  the  growtii  of  the  p(jwer  market  may 
justify.  They  point  out  that  the  demands 
of  the  aqueduct  project  itself  will  require 
certain  items  of  installation  at  the  power 
sites  for  simply  passing  the  water.  To 
avoid  the  additional  cost  of  temporary 
constructions,  they  recommend  as  a  first 
step  the  installation  of  such  portions  of 
the  equipment  as  may  be  required  for 
this  purpose  for  the  aqueduct  project 
itself,  together  with  the  full  develop- 
ment of  one  or  more  power  sites  as  fur- 
ther study  may  indicate.  The  proposed 
bond  issue  of  $3,500,000  they  consider 
well  suited  to  the  probable  demands  of 
the  first  step  of  the  power-development 
programme. 


INTERNATIONAL   STANDARDIZATION  OF    ELECTRICAL    UNITS. 

A     BRIEF     ACCOUNT     OF     AN      INTERNATIONAL     CO-OPERATIVE     IN  VESTICATION      NOW     IN 
PROGRESS   AT   THE   BUREAU   OF   STANDARDS,   WASHINGTON. 

Edward  B.  Rosa — Electrical  World. 


A  GROUP  of  five  physicists,  repre- 
senting the  national  standardizing 
institutions  of  England,  Germany, 
France  and  the  United  States,  are  now 
engaged,  in  the  laboratories  of  the  Bur- 
eau of  Standards,  in  Washington,  in  an 
international  co-operative  investigation 
on  electrical  standards.  The  International 
Electrical  Conference,  which  met  in 
London  in  October,  1908,  passed  certain 
resolutions  with  regard  to  electrical  units 
and  standards,  but  left  to  an  Interna- 
tional Committee,  comprising  representa- 
tives of  eleven  different  countries,  the 
duty  of  completing  the  specifications  for 
the  concrete  electrical  standards  and  of 
deciding  upon  a  new  numerical  value  for 
the  Weston  "Normal"  cell  which  could 
be  adopted  internationally.  The  investi- 
gation begun  in  Washington  on  April  i 
last  is  in  discharge  of  this  duty.  We 
take  a  few  data  of  the  scope  and  meth- 
ods of  the  inquiry  from  an  article  by 
Edward  B.  Rosa  in  Electrical  World  for 
April  7. 

"As  is  well  known,  the  value  for 
the  Clark  standard  cell  (1.434  volts 
at  15  degrees  C),  which  was  adopted 
by  the  Chicago  Electrical  Congress  in 
1893,    was    not    accepted    by    Germany. 


After  further  experimental  investiga- 
tions, Germany  adopted  the  value,  1.4328 
volts  at  15  degrees  C.  England,  Amer- 
ica, France  and  some  other  countries 
have  follow^ed  the  Chicago  Congress, 
whereas  other  countries  have  followed 
Germany,  and  hence  there  have  been  two 
different  values  for  the  volt  in  use. 

"In  course  of  time,  the  method  of 
preparation  of  the  Clark  cell  was  im- 
proved so  that  the  cell  became  more 
reliable,  but  at  the  same  time  its  elec- 
tromotive force  was  slightly  altered.  At 
the  Bureau  of  Standards,  an  allowance 
was  made  for  the  change  in  the  electro- 
motive force  of  the  Clark  cell,  so  as  to 
preserve  the  unit  of  electromotive  force 
unaltered.  In  England,  however,  the 
original  numerical  value  was  retained  in 
spite  of  the  fact  that  the  new  cells  had 
slightly  different  values  from  the  old. 
The  result  was  that  a  discrepancy  arose 
between  the  values  in  use  in  England 
and  America.  Hence,  there  were  and 
still  are  three  different  volts  in  use  in 
different  countries.  The  Weston  Normal 
cell,  officially  adopted  at  the  London 
conference  in  place  of  the  Clark  cell, 
has  the  following  values :  In  America, 
1.0189     at     25     degrees,     equivalent     to 
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1.019125  volts  at  20  degrees:  in  Ger 
many,  1.0186  volts  at  20  degrees;  in 
England,  1.0184  volts  at  20  degrees. 
Some  of  the  other  countries  have  the 
same  value  as  America,  others  the  same 
as  Germany.  England  adopted  the  last 
named  value  only  one  year  ago,  and  no 
other  country,  as  far  as  known,  has 
followed  its  example. 

"The  London  Conferenc ;  of  1908 
adopted  the  ohm  as  represented  by  the 
resistance  of  a  specified  column  of  mer- 
cury, and  the  ampere  as  represented  by 
a  certain  mass  of  silver  deposited  in  a 
silver  voltameter,  as  the  two  independent 
fundamental  electrical  units,  and  de- 
clared that  the  value  of  the  volt  should 
be  derived  from  these  two.  The  electro- 
chemical equivalent  of  silver  adopted  at 
London  was  1.11800  milligrams  of  silver 
per  second  per  ampere  of  current.  It 
was  known  that  different  investigators 
had  obtained  different  values  for  the 
electrochemical  equivalent  of  silver,  ac- 
cording to  the  kind  of  voltameter  used 
and  the  methods  of  preparing  the  silver 
nitrate,  so  that  the  international  com- 
mittee found  itself  confronted  with  the 
problem  of  preparing  specifications  for 
the  voltameter,  when  there  was  a  great 
difference  of  opinion  as  to  the  proper 
procedure  and  as  to  the  true  value  of 
the  electrochemical  equivalent  of  silver, 
which  had,  however,  been  definitely  fixed 
by  the  conference.     .     .     . 

"It  was  impossiblo  to  select  a  new 
value  of  the  Weston  Normal  cell  in 
terms  of  the  ohm  and  the  ampere  until 
the  latter  should  be  more  precisely  de- 
fined than  had  been  done  by  the  London 
('onference.  C.'orrespondencc  among  the 
members  of  the  committee  who  were 
coiuH'cted  with  national  standardizing  in- 
stitutions seemed  to  indicate  tliat  it  would 
!)(•  inii)ossiblc  to  agree  uj)on  the  specifi- 
cations of  the  silver  voltameter  without 
further  investigation,  and  it  was  pro- 
posed by  the  American  members  of  the 
committee  that  a  joint  investigation  to 
clear  U|),  as  far  as  possible,  outstand- 
ing problems  on  the  standard  cell  and 
the  silver  voltameter  be  arranged  with 
representatives  of  several  of  the  national 
standardizing  laboratories  as  partici- 
pants.    I'rof.   S.  W.   Stratton.  in   his  ca- 


Standards,  offered  the  facilities  of  the 
Bureau  of  Standards  for  an  international 
investigation,  and  in  his  capacity  as 
treasurer  of  the  international  committee, 
offered  to  secure  the  funds  to  pay  the 
expenses  of  the  investigation."  The  work 
now  in  progress  in  Washington  is  the 
result  of  his  efforts. 

"In  addition  to  the  work  on  standard 
cells  and  the  silver  voltameter,  a  com- 
parison is  to  be  made  of  the  resistance 
standards  of  the  several  national  stand- 
ardizing institutions.  The  wire  stand- 
ards of  the  Reichsanstalt,  the  National 
Physical  Laboratory  and  the  Bureau  of 
Standards  differed  only  about  two  parts 
in  a  hundred  thousand  at  the  last  inter- 
comparison  about  a  year  ago,  the  stand- 
ards of  the  first  two  of  the  above  insti- 
tutions having  been  fixed  independently 
by  legally  specified  mercury  ohms.  It 
is  expected  that  a  common  value  of  the 
international  ohm  will  be  agreed  upon 
so  that  no  difference  greater  than  one 
part  in  a  hundred  thousand  will  exist 
between  the  wire  standards  of  the  na- 
tional standardizing  institutions. 

"It  is  confidently  expected  that  the 
committee  will  succeed  in  coming  to  a 
satisfactory  agreement  with  respect  to 
the  official  specifications  of  the  silver 
voltameter  and  the  Weston  Normal  cell, 
and  will  be  able  to  agree  upon  a  value 
for  the  latter  which  can  be  recommended 
to  all  countries  of  the  world  for  adop- 
tion. The  degree  of  accuracy  which  is 
now  obtainable  in  electrical  measure- 
ments, both  in  absolute  measurements 
and  in  relative  measurements,  far  sur- 
passes what  was  possible  in  1893,  and 
indeed  has  increased  greatly  within  the 
last  five  years.  There  is  reason  to  be- 
lieve that  values  adopted  now  will  be 
satisfactt)ry  for  a  generation  at  least 
without  change.  The  luiropean  dele- 
gates have  brought  with  them,  from 
their  own  laboratories,  a  (piantity  of 
api)aratus  and  chemicals  in  order  that 
ihey  may  reproduce  work  done  in  their 
own  laboratories  at  the  Bureau  of 
Standards,  as  accurately  as  possible. 
I  he  Bureau  of  Standards  has  provided 
every  facility  for  carrying  on  the  work 
ex|)editiously  and  with  the  highest  pre- 
cision."    It  is  hoped  that  it  will  be  com- 
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A.  Murray — Institittioii  of  Naval  A  re  lit  ice  Is. 


DURINCI  tlio  last  few  inonths  iiuiiRT- 
oiis  rcforcnccs  have  been  made  in 
U'chiiical  journals  more  exclusively 
(k'voled  to  marine  and  naval  engineering 
to  an  invention  known  as  the  "Porhy- 
drometer,"  a  device  for  weighing  cargoes 
on  board  ship.  The  invention  of  an 
Italian,  the  device  was  first  installed  in 
an  Italian  vessel.  The  results  of  the 
first  experiments  with  this  full-size  in- 
stallation were  so  satisfactory  that  the 
Italian  government  became  interested 
and  undertook  a  series  of  exhaustive 
tests.  The  "Porhydrometer"  is  now  rec- 
ognized by  the  Italian  government  as 
an  official  weighing  machine,  and  a 
clause  has  been  embodied  in  the  customs 
regulations  to  the  effect  that  the  weight 
of  cargo  registered  by  the  device  shall 
be  accepted  as  correct  by  the  customs 
authorities. 

We  quote  at  length  below  from  an 
authoritative  description  of  the  "Porhy- 
drometer,"  communicated  by  Alexander 
Murray  to  the  Institution  of  Naval  Arch- 
itects at  the  recent  annual  meeting. 
"One  of  the  greatest  sources  of  loss  to 
shipowners  and  shippers,"  he  says, 
"arises  out  of  the  claims  for  shortages 
in  cargoes,  not  to  mention  the  inferior 
weight  which  is  often  delivered  to  ves- 
sels taking  in  bunker  coal.  Especially  in 
cargoes  such  as  coal,  iron  ore,  grain, 
etc.,  which  are  carried  on  weight  ton- 
nage rates,  the  losses  sometimes  are 
very  serious,  as  even  the  allowance  of 
2  per  cent,  granted  in  view  of  weighing 
a  coal  cargo  often  fails  to  eliminate  dis- 
content. The  methods  of  control  at 
present  in  use  are  certainly  not  satis- 
factory. The  taking  of  draughts  and 
applying  the  readings  to  the  ordinary 
displacement  scale  can  hardly  be  said 
to  be  accurate,  as  it  is  difficult  to  meas- 
ure the  draught  to  within  an  inch,  which 
may  mean  an  error  of  about  45  tons,  in 
a  io,ooo-ton  deadweight  vessel,  and,  be- 
sides that,  there  is  an  error  dependent 
on  the  varying  density  of  the  water  in 
which  the  vessel  is  floating.  The  dis- 
placement scale  itself  is  generally  calcu- 


lated from  a  small-scale  drawing,  and 
may  also  show  inaccuracies.  With  in- 
tern.'d  draught  tubes  the  errors  due  to 
density  are  not  cc^rrected.  In  most  cases 
tlie  weights  declared  by  the  shipper  have 
U)  be  accepted,  as  the  owner,  without 
going  to  the  very  great  expense  of  re- 
weighing,  is  almost  powerless,  although 
satisfied  in  his  own  mind  that  he  is  not 
being  fairly  treated. 

"After  considerable  study  and  experi- 
ments, Signor  lunilio  de  Lorenzi,  of 
Genoa,  has  invented  a  novel  appliance 
called  the  T'orhydrometer,'  to  overcome 
these  difficulties.  The  fundamental  prin- 
ciples utilised  are: — First,  that  a  body 
floating  in  a  liquid  will  displace  an 
amount  of  that  liquid  equal  to  its  own 
weight;  second,  the  hydrostatic  balance 
— viz.,  that  the  level  of  liquid  in  two 
connected  cisterns  will  be  equal  if  the 
density  or  specific  gravity  is  equal,  and 
if  the  density  be  different  the  surface 
level  will  vary  in  exact  proportion  to  the 
density. 

"The  method  adopted  in  practice  may 
be  described  as  follows : — Inside  the  ves- 
sel is  placed  a  vertical  tube  which  forms 
the  measuring  cistern.  This  tube  is  fitted 
with  a  water  connection,  consisting  of  a 
small  pipe  and  a  valve  or  sea  cock, 
leading  to  a  point  permanently  sub- 
merged when  the  vessel  is  afloat.  Thus 
the  water  in  which  the  vessel  is  floating 
has  free  access  to  the  vertical  tube  and 
rises  in  it  to  the  same  level  as  outside. 
Should  the  water  in  the  tube,  through 
any  cause,  be  of  a  greater  or  less  density 
than  that  in  which  the  vessel  is  floating, 
its  level  will  automatically  adjust  itself 
higher  or  lower  in  proportion  to  the  head 
measured  from  the  lowest  point  of  the 
connection. 

"The  aerometer,  which  is  the  chief 
part  of  the  instrument,  is  suspended  in 
position  inside  the  vertical  tube,  and  is 
always  partly  immersed.  The  aerometer 
can  probably  best  be  described  as  a  float, 
although  in  reality  it  is  made  heavier 
than   the  water   it  displaces,  and   has   a 

As  the  vessel 
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is  pressed  clown  in  the  water  by  cargo, 
or  by  any  additional  weight  placed  on 
board,  the  water  rises  relatively  in  the 
tube  and  the  aerometer  is  increasingly 
immersed.  The  difference  of  displace- 
ment thus  caused  by  the  aerometer  will 
reduce  its  tendency  to  sink,  or  the  con- 
stant downward  pull  which  it  exerts. 
This  varying  downward  pull  is  measured 
by  an  ordinary  weighing  machine  on 
which  the  readings  are  made  to  corre- 
spond to  the  weight  placed  on  board  the 
ship. 

'Tn  some  of  the  earliest  instruments  de- 
signed, the  aerometer  was  made  parallel, 
giving  a  regularly  increasing  or  dimin- 
ishing measure  of  displacement,  and  the 
scale  on  the  weighing  machine  was  made 
to  vary  as  the  carrying  power  of  the 
vessel  increased  at  the  deeper  draughts. 
For  various  reasons  this  has  not  been 
found  thoroughly  satisfactory,  and  the 
weighing  machines  are  now  made  to 
standard  patterns,  with  evenly  divided 
scales,  which  can  be  easily  tested  both 
independently  and  with  the  whole  appa- 
ratus complete,  and  which  fulfil  satis- 
factorily the  Board  of  Trade  require- 
ments. The  variation  of  carrying  power 
of  the  vessel  is  accounted  for  in  the 
construction  of  the  aerometer,  which,  to 
all  intents  and  purposes,  is  a  theoretical 
model  of  the  vessel  for  which  it  is  made. 
The  sectional  areas  of  the  aerometer  are 
now  made  at  each  and  every  draught  of 
water  to  bear  exactly  the  same  propor- 
tion to  the  corresponding  waterline  areas 
at  the  same  draughts.  The  form  of  the 
aerometer  is,  therefore,  an  inverted  cone, 
and  its  areas,  if  set  up  in  the  form  of  a 
curve,  will  be  found  very  closely  to  as- 
similate the  curve  of  tons  per  inch  im- 
mersion of  the  vessel.  I'lie  areas  of  the 
vessel  and  her  aerometer  being  mechan- 
ically fi.xed,  proportionate-  (|uantities, 
and  the  variations  of  draught  (the  nuil- 
tiplier  for  the  (lis|)lacement  cube)  being 
erpial  and  of  full  natural  size  in  both 
cases,  very  great  accuracy  is  attained, 
and  even  an  exceedingly  small  altera- 
tion in  the  height  of  water  in  tlie  ver- 
tical tube  will  affect  the  balance  of  the 
steelyard.  In  cases  where  the  correct 
data  for  calculating  the  aerometer  are 
not  available,  the  areas  are  tjbtained  by 
simple    experiments.      A    test    aerometer 


of  exactly  parallel  form  and  known  sec- 
tional area  is  inserted,  and  at  various 
draughts,  during  the  ordinary  course  of 
loading  the  vessel,  known  weights  are 
placed  on  board  and  readings  taken  on 
the  machine.  The  correct  areas  sought 
for  those  draughts  will  then  be  in  pro- 
portion to  the  areas  of  the  test  aero- 
meter as  the  known  weights  are  to  the 
readings.  If  several  such  tests  are  made 
a  curve  can  easily  be  set  off  giving  the 
correct  form  and  size. 

'Tn  most  cases  the  weighing  machine 
is  fitted  with  an  intermediate  lever  and 
counterweight,  but  the  arrangement  can 
be  varied  to  suit  the  circumstances  on 
board  the  vessel,  and  connections  made 
by  tension  wire  or  levers.  In  some 
smaller  installations  the  aerometer  is  at- 
tached directly  to  the  steelyard;  the 
steelyard  in  this  case  must  be  of  the  re- 
versed type. 

''To  overcome  errors  due  to  inclina- 
tion and  change  of  trim,  it  is  necessary 
to  have  the  measuring  part  of  the  appa- 
ratus, or  aerometer,  in  the  centre  of  the 
vessel,  both  transversely  and  longitudi- 
nally. Transversely  this  is  easily  found, 
and  within  the  ordinary  range  of  in- 
clination no  error  is  perceptible.  Longi- 
tudinally, however,  it  is  more  difficult, 
as  the  point  sought  for  is  seldom  the 
exact  centre  of  length ;  what  is  wanted 
is  the  point  of  intersection  of  the  hori- 
zontal normal  waterlines  with  the  al- 
tered trim  waterline.  This  is  approxi- 
mately the  centre  of  waterline  area,  and 
is  the  point  at  which  the  most  accurate 
mean  draught  can  be  taken.  In  cases 
where  the  desired  position  is  not  avail- 
able, two  tubes  opi)osite  and  ecpiidistant 
from  that  point  are  fitted  and  their 
aerometers  united  in  the  maimer  of  a 
double  bogie  weighing  machine.  b\)r 
excessive  changes  of  trim,  such  as  when 
the  bows  are  completely  out  of  the  water 
and  the  overhang  of  the  counter  is  im- 
iiursid.  the  increased  waterline  area  will 
decrease  the  depth  and  cause  a  differ- 
ence. 

"iMtrtlur,  the  steelyard,  which  by  its 
very  nature  is  a  level  indicator,  nuist 
have  an  adjustment  to  bring  the  fixed 
indicating  |)oint  to  the  level  position. 
This  is  done  by  i)lacing  a  spirit  level  in 
the  base  of  the  machine  and  hinging  the 
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base  around  the  point  of  attachnu-nt  to 
the  rest  of  the  ai)i)ara(ns.  It  is  leveled 
by  a  screw. 

"The  'I'orhydronietcr'  controls  accn- 
rately  the  weijj^hts  between  any  light 
waterline  and  the  fnll  load.  It  is  diffi- 
cult, if  not  impossible,  especially  in  large 
vessels,  to  establish  the  exact  point  at 
which  the  ship  may  be  called  light,  and 
ct)nsequently  the  machines  are  generally 


adjusted  to  register  from  a  zero  some- 
what below  the  probable  light  draught 
line;  thus  a  constant  tare  exists.  When 
weighing  either  out  or  in,  two  readings 
must  always  be  taken,  the  difference  be- 
ing the  actual  load  added  or  removed. 
'J'hc  accuracy  of  a  porhydrometer  can 
be  tested  at  any  time  by  placing  com- 
paratively small  known  weights  <jn 
board  the  ship." 


THE    REFORESTATION    OF    RESERVOIR    LANDS. 

A   SUMMARY   OF   THE   COST   OF   REFORESTINt;   THE    MARGINAL   LANDS   OF   THE    WACHUSETT 
RESERVOIR    OF    THE    BOSTON     WATER-SUPPLY    SYSTEM. 

E.  R.  B.  Allardicc — Boston  Society  of  Civil  Engineers. 


THE  marginal  lands  of  the  great  in- 
land lake  known  as  the  Wachu- 
sett   Reservoir,   which   was    cre- 
ated some  years  ago  for  the  storage  of 
the  water  supply  of  Greater  Boston,  ag- 
gregate 3,380  acres,  and  in  places  extend 
back  for  half  a  mile.     Early  in  the  de- 
velopment   of    the    water-supply    system 
it  was  appreciated  that  if  the  lands  bor- 
dering   the    reservoir    were    allowed    to 
go  to  waste,  such  a  condition  would  be 
a  detriment  to  the  purity  of  the  water 
supply  and  a  menace  to  the  life  of  the 
soil.     A   small   part   of   the   lands   were 
suitable    for    agricultural    purposes,    but 
cultivation  and  pasturage  so  close  to  a 
source  of  domestic  water  supply  would 
create   more   dangerous   conditions   than 
the    non-use    of    the    lands.      The    only 
course  open  to  the  Metropolitan  Water 
Board  was  to  reforest  in  some  way  the 
whole  or  part  of  the  reservation.     The 
work  of  reforestation  has  been  in  prog- 
ress for  some  years,  and  at  the  end  of 
1908   a   total   area    of    1,330   acres   had 
been   planted.      E.    R.    B.   Allardice   has 
given    a    comprehensive    description    of 
the   reforestation   in  a  recent   paper  be- 
fore the  Boston  Society  of  Civil  Engin- 
eers, which  is  printed  in  the  Journal  of 
the  Association  of  Engineering  Societies 
for   January.      We    subjoin   a    few   data 
of  the  forestry  practice  and  of  the  cost 
of  the  work. 

The  problem  which  confronted  the 
Metropolitan  Water  Board  was  not  one 
of  forestry  simply.  No  precedents  ex- 
isted for  the  guidance  of  the  Board  in 
making  of  forestry  an  important  branch 


of  the  modern  large  water  supply. 
While  the  prospect  of  financial  return 
was  an  important  consideration,  the  par- 
amount object  in  undertaking  the  refor- 
estation of  the  reservoir  lands  was  to 
preserve  and  increase  the  purity  of  the 
water  supply  and  to  protect  the  margin 
of  the  reservoir  against  damaging 
floods.  The  ordinary  problems  of  com- 
mercial forestry  were  complicated  by 
many  perplexing  conditions  arising  out 
of  the  peculiar  relation  of  the  reforesta- 
tion project  to  the  water  supply. 

The  preliminary  investigations  showed 
the  reservoir  lands  to  be  ''made  up  of 
small  parcels  so  varied  in  growth,  soil 
and  topography  that  hardly  any  tw^o 
offered  the  same  treatment.  The  arable 
lots,  pastures  and  sparsely  grown  sprout 
lands  offered  a  splendid  opportunity  for 
the  practice  of  modern  forestry.  The 
more  hardy  sprout  lands  and  timber  for- 
ests could,  by  the  expenditure  of  com- 
paratively small  amounts,  be  made  pay- 
ing property  by  cutting  out  the  dead  and 
undesirable  trees,  thereby  giving  more 
light,  air  and  nourishment  to  the  re- 
maining hardy  specimens,  and  assisting 
nature  in  the  development  of  a  valuable 
forest.  The  large  areas  grown  to  herb- 
aceous plants,  sedges  and  scrub  oaks, 
of  which  a  large  percentage  of  the  res- 
ervation was  composed,  which,  there- 
fore, could  not  be  neglected  in  the  solv- 
ing of  the  problem,  offered  an  excellent 
opportunity  for  experimental  features  in 
sylviculture." 

The    recommendation   of   the    forestry 
expert  employed  was  "that  the  entire  un- 
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forested  portion  of  the  reservation  be 
planted  with  native  white  pines,  making  a 
self-perpetuating  forest,  which  would  ulti- 
mately provide  a  complete  ground  cover, 
requiring  no  artificial  fertilizing  or  dis- 
turbing of  the  soil,  and  which  would 
protect  the  waters  of  the  basin  from  the 
direct  contamination  of  manurial  mat- 
ters and  soil  washed  from  adjacent 
farms  during  heavy  freshets  or  spring 
floods.  The  white  pine  was  selected  be- 
cause of  its  almost  universal  adaptability 
to  the  various  kinds  of  land  and  growth 
to  be  treated,  its  freedom  from  leaves, 
its  rising  value  in  the  lumber  market, 
and  the  ease,  low  cost  and  certainty  of 
raising  it  to  maturity. 

"An    outline    of    the    general    policy 
adopte,d  in  the  reforestation  of  the  mar- 
ginal lands  of  the  Wachusett  Reservoir, 
comprising   as   they   did    1,090   acres   of 
arable,    pasture    and    light    sprout   land; 
280  acres   of   thick   sprouts   and  young, 
thin    timber    land;    and    1,475    acres    of 
heavy  timber  or  forest  land,  was  as  fol- 
lows :  first,  to  establish  two  forest  nur- 
series, one  on  each  side  of  the  reservoir, 
for  the  raising  from  seed  of  coniferous 
trees,  mostly  native  white  pines,  to  form 
the  ultimate  or  final   forest,  and  of  de- 
ciduous  trees   to   act   as   fillers   and   aid 
in  the  final  development  of  the  conifers; 
second,    to    plant    all    of    the    first    men- 
tioned class  of  land  with  a  mixture  of 
white    pines    and    hardwoods;    third,    to 
nnderplant  the   second  class  with  white 
pines,  making  improvement  thinnings  as 
the     growth    of    the     pines    demanded; 
fourth,  to  make  improvement  thinnings 
ill    original    timber    stands,    as    of)p()rtu- 
nity  permitted;  fifth,  to  clear  and  main- 
tain   a    fire   guard   40    feet    wide    around 
the   outside   limit   of   the   reservation,   to 
serve  as  a  protection  against  fires  hav- 
ing their  origin  on  abutting  land;  sixth, 
to    maintain    some    of    tiie    present,    and 
l)uild   necessary   additional,   internal    for- 
est roads,  JS    feet   wide,  making  access- 
ible  all    areas,   and   acting   as   secondary 
fire  lines,  dividing  the  entire  reservation 
into  lots  containing  from  15  to  1,0  acres; 
and  seventh,  to  clear  and  maintain  a  50- 
foot   margin   along  the   forested   portion 
of  the  flow  line  of  the  reservoir  and  to 
plant    the    inside    half   of    it    with    white 


pine  and  arbor  vitae  closely  spaced, 
forming  an  effectual  screen  or  hedge  to 
keep  the  greater  part  of  the  foliage  from 
adjoining  forests  from  being  blown  into 
the  reservoir." 

Early  in   1898,  about  eight  years  be- 
fore   the    completion    of    the    reservoir, 
work   was   begun   on   the    first   nursery, 
about  4.3   acres   in   extent.     About   two 
years  later  a  second  nursery,  containing 
about  3.7  acres,  was  planted.    We  do  not 
propose,  in  this  brief  review,  to  attempt 
to  give  in  detail  Mr.  Allardice's  minute 
description  of  the   methods   followed  in 
raising  the  trees  from  seed,  transplant- 
ing them  to  their  final   location  on  the 
reservoir    reservation,    and    caring    for 
them    during    the    early    years    of    their 
growth.     Dealing  first  with  the  conifers, 
however,    we   may    say   that   they   were 
raised    from    seed    in    drills,    and    were 
transplanted  at  the  end  of  one  year  into 
transplant  beds,  where  they  were  spaced 
about  4  inches  apart   in   rows  6  inches 
apart  and  left  from  one  to  three  years. 
L'ield  planting  was  done  in  both  spring 
and  fall,  with  no  apparent  difference  in 
the     results     obtained.      The     maximum 
cost  of  this  work  was  $7.87  per  thousand 
trees;    this    was    in    heavy    grass    land. 
Under   average   conditions,   with   a   well 
organized    and    experienced    gang,    two 
men   will   plant  about  2,000  trees  per  9- 
hour  day,  at  a  cost,  including  the  nur- 
sery work,  of  about  $3.25  per  thousand 
trees.       Remarkably     successful     results 
have  been  obtained  with  the  white  pine 
and  other  conifers,  90  per  cent,  of  the 
trees  placed  in  the  field  having  lived. 

The  raising  of  hardwoods,  maple,  oak, 
chestnut  and  walnut,  on  the  other  hand, 
has  largely  failed.  The  first  seedlings 
planted  were  transferred  directly  from 
the  nursery  to  the  field  at  the  age  of  one 
year.  Nearly  all  these  trees  died  and 
their  failure  was  attributed  to  the  early 
age  at  which  they  were  j)lanted.  .Sub- 
sequeiuly  transi)lanting  was  practiced, 
and  while  the  seedlings  seemed  to  im- 
prove in  the  transplant  beds,  they  con- 
tinui'd  to  (li<'  rapidly  in  the  field.  The 
conclusion  was  finally  reached  that  the 
soil  in  the  mirseries  was  not  suited  to 
growing  hardwoods  and  finally  their  cul- 
ture was  abandoned. 
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Tahi.i:  oi-    W'ohk   At  com  i-iisiri  »   to   1)k<  kmiii  k   .Tl,    1008. 

Total   arra    of    nurseries «0    acres 

Total   area   planted 1  ^330    acres 

Total    number    of    trees    j>l;iiit((l :    eonifcroiis 948,000 

(leciMnnus     902,000 

Total   lenRth   of  reservoir  iiinrRin   |)I:mte(l 32   miles 

Total   lenRth   of  tire  k»>.ti<I  elc.ircd   .tihI   ni.iinlainerl 20.8   miles 

Total   length   of  forest   roads  cleared   and   maintained 30.0    miles 

Planted   area    tliinned 488    acres 

Original   timber  stands   thinned 209   acres 

TAni.i:  OI-   Costs.      \Va(;k  Katt,   $1.7.')    pi.k    ICk.iitHoiir    Day. 
Nurseries: 

Clearing   nursery  on   south   shore $200.00   per  acre 

Maintenance  of  nursery,  first  year  seedlings $1.50  per   M. 

Maintenance  of  nursery,  second  and  third  year  seccllings $1.75  per  M.  per  year 

Plantings : 

CMearing   areas  preparatory   to   planting $4.00   per   acre 

Transplanting  seedlings   from   nursery  to  field $5.25   per   M. 

Transplanting  seedlings   from   nursery  to   field,   fi   feet   by  0   feet  planting $5.50  per   acre 

Iinprovement    thinnings: 

Among   planted    trees $6.00    per    acre 

In   original   timber  stands $20.00   per   acre 

Fire   protection: 

Clearing   marginal   fire   guard   40   feet  wide $150   per   mile 

Maintaining  marginal   fire  guard $27   per   mile   per  year 

Clearing   and   grading  forest  roads   15   feet  wide $120   per   mile 

Maintaining  forest   roads $8  per  mile  per  year 

Maintaining    fire    patrol $100    per    year 

Reforestation.      Summary   of   Costs   on    Planted 
Pine    Stands. 


Per  1,000  trees     Per  acre 

planted.  planted. 

Preparing   nurseries    $0.40  $0.60 

Seedlings     (1    year) 1.50  2.25 

Transplants    (2    years) 3.50  4.50 

Preparatory   clearing    3.00  4.00 

Field   planting    5.25  5.50 

Clearing   40-foot   fire   guard....    0.75  1.00 

Clearing   15-foot   forest   roads..    1.00  1.35 
Maintaining     fire      guard,      per 

year     0.14  0.19 

Maintaining    forest    roads,    per 

year     0.06  0.09 

Maintaining  fire  patrol    0.02  0.03 

Improvement   clearing    4.25  6.00 

"The  original  condition  of  the  area  to 
be  treated  being  so  varied,  it  was  neces- 
sary to  vary  the  composition  of  the  arti- 
ficial stand  to  meet  the  requirements  of 
the  individual  lot.  In  the  main,  the 
plantings  comprised  white  pines  planted 
10  feet  by  lo  feet  apart,  using  oaks, 
chestnuts  and  maples  as  fillers,  making 
the  final  stand  with  trees  5  feet  by  5 
feet  apart,  the  theory  of  this  composi- 
tion being  that  the  hardwoods,  growing 
so  much  faster  than  the  pines,  would 
thrash  their  young  and  tender  limbs, 
thereby  forcing  them  to  grow  upwards 
and  developing  a  long,  straight,  clear 
log.  This  type  of  planting  required  435 
pines  and  1,307  hardwood  trees  per  acre 
and  was  used  in  arable,  open  pasture  and 
light  sprout  land.  In  the  thick  sprout 
and  young,  thinly  grown  timber  land,  the 
pine  seedlings  were  used  to  underplant 
the  sprouts  and  interplant  the  open 
spaces    of    the    timber   land.      The    first 


plantings  were  made  during  1902,  and 
from  then  up  to  the  time  that  the  failure 
of  the  hardwoods  was  discovered  (1906), 
the  mixed  type  of  planting  was  used. 
Since  that  time  no  hardwoods  have  been 
planted  and  the  pine  seedlings  have  been 
spaced  6  feet  by  6  feet  apart  in  the  field. 
This  spacing  required  1,210  trees  per 
acre." 

Improvement  thinning  of  the  sprout 
and  scrub  lands  was  found  necessary  to 
give  the  young  pines  light  and  air.  The 
aim  was  ultimately  to  secure  a  sound, 
healthy  stand  of  pure  white  pines,  hav- 
ing from  250  to  350  trees  per  acre.  The 
method  of  improvement  thinning  adopted 
was  to  cut  out  all  growth  that  might  in 
any  way  stunt  or  kill  the  trees.  Similar 
thinning  was  practiced  in  the  existing 
timber  stands.  The  fire  roads  require 
cutting  over  once  every  year. 

"The  tables  show  that  it  costs  about 
$15.40  per  thousand  trees,  or  $19.20  per 
acre  (1,390  trees  per  acre),  to  raise  the 
trees  from  seed,  prepare,  plant  and  pro- 
tect the  lands  planted  through  the  time 
of  final  planting  in  the  field;  that  it  costs 
about  22  cents  and  31  cents  per  year  re- 
spectively to  maintain  efficient  fire  pro- 
tection; that  in  sprout  and  scrub  land  it 
costs  about  $4.25  and  $6.00  respectively 
for  an  improvement  thinning,  which  will 
probably  have  to  be  made  twice  during 
the  first  ten  years,  after  which  time  the 
trees  should  care  for  themselves." 


DRYING    BLAST   WITH    CALCIUM   CHLORIDE. 


A  BRIEF  DESCRIPTION   OF  A   NEW   PROCESS  FOR  THE  DESSICATION   OF  BLAST-FURNACE  AIR.        < 

F.  Daubine  and  E.  Roy — Bulletin  dc  la  Societe  de  Vlndnstrie  mincrale.  \ 


AFTER  a  long  series  of  investiga- 
tions, two  French  metallurgists, 
MM.  F.  Daubine  and  E.  Roy,  have 
succeeded  in  developing  a  cheap  and 
efficient  process  for  drying  blast-furnace 
air  by  means  of  calcium  chloride,  which 
they  describe  in  full  in  the  Bulletin  de  la 
Societe  de  I'Indiistrie  minerale  for  No- 
vember and  December,  1909.  They  were 
first  attracted  to  the  problem  by  the 
success  of  the  Gayley  refrigerating  pro- 
cess at  Cardiff.  Taking  the  case  of  a 
blast  furnace  with  an  output  of  130  tons 
per  day  using  moist  air,  located  in  Lor- 
raine at  a  considerable  distance  from  a 
source  of  coke  supply,  MM.  Daubine 
and  Roy  calculated  that  by  drying  the 
blast  the  output  of  the  furnace  could  be 
increased  to  150  tons  per  day  and  at 
the  same  time  the  cost  of  production 
could  be  reduced  by  from  40  to  60  cents 
per  ton.  For  a  plant  of  this  size,  how- 
ever, the  Gayley  process  was  much  too 
expensive,  both  in  first  cost  and  in  cost 
of  operation.  The  expense  of  install- 
ing a  refrigerating  plant  would  be  at 
least  $60,000,  and  the  operation,  main- 
tenance and  depreciation  cost  would  be 
very  close  to  40  cents  per  ton. 

In  the  hope  of  discovering  a  less 
costly  process,  MM.  Daubine  and  Roy 
took  up  the  systematic  study  of  hygro- 
scopic substances.  They  found  that 
calcium  chloride,  the  cheapest,  most  ac- 
tive, and  most  easily  handled  of  all 
hygroscopic  materials,  is  capable  of  re- 
taining at  least  as  much  water  as  is  ex- 
tracted from  the  air  by  the  Gayley  re- 
frigerating process,  and,  further,  that 
the  regeneration  of  saturated  calcium 
chU)ridc  can  be  effected  by  very  simple 
means,  merely  by  the  application  of 
heat.  In  designing  apj)aratus  for  utiliz- 
ing the  hygroscopic  properties  of  cal- 
cium chloride  for  drying  air,  and  for 
regenerating  the  spent  material,  it  was 
fotmd  necessary  to  take  into  account 
certain  practical  considerations.  The 
hygroscopic  power  of  calcium  chloride 
is  greater  at  low  temperatures.  In  ,tlic 
interests    of    economy,    therefore,    it    is 


necessary  to  effect  the  drying  process  be- 
fore the  air  reaches  the  blowing  engines; 
otherwise  the  air,  being  heated  during 
compression,  would  have  to  be  re-cooled 
before  entering  the  drying  apparatus. 
Further,  calcium  chloride  becomes  heat- 
ed in  the  process  of  absorbing  moisture 
and  in  order  to  keep  down  the  temper- 
ature of  the  mass,  the  grating  on  which 
it  is  carried  must  be  cooled  by  the  cir- 
culation of  cold  water.  The  rate  of  ab- 
sorption of  the  chloride  falls  as  drying 
progresses;  hence  the  speed  of  the  air 
passing  through  the  mass  must  grad- 
ually decrease,  necessitating  a  gradual 
increase  in  the  sectional  area  of  the  de- 
hydrating mass.  The  hydrated  mass 
formed  on  the  surface  of  fragments  of 
calcium  chloride  is  fluid  and  has  a  ten- 
dency to  run;  the  air  must  be  passed 
downward  through  the  mass  of  chloride, 
so  that  if  the  hydrated  mass  becomes 
fluid  enough  to  flow,  it  will  be  caught 
and  held  on  the  less  hydrated  fragments 
below.  Finally,  to  preserve  its  efficiency, 
the  calcium  chloride  must  be  protected 
against  contamination.  If  furnace  gas 
is  to  be  used  to  regenerate  the  spent  ma- 
terial, it  cannot  be  allowed  to  operate 
directly  on  the  surface  of  the  chloride 
on  account  of  the  danger  of  dust  being 
deposited  in  such  quantities  as  to  de- 
stroy the  hygroscopic  power  of  the  sub- 
stance. In  addition  to  this  danger,  there 
is  a  considerable  risk  of  converting  a 
portion  of  the  chloride  into  carbonate 
by  the  action  of  carbon  dioxide. 

The  process  developed  by  MM. 
Daubine  and  Roy  take  account  of  all 
these  considerations.  Each  apparatus  is 
composed  of  ten  similar  and  superim- 
])osed  utn'ts,  measuring  about  10  feet 
s(|uare  and  16  inches  in  height,  l^ach 
luiit  has  three  elements:  (i)  a  grating 
.of  water-cooled,  extertially  ribbed  tubes, 
which  carries  the  calcium  chloride;  (2) 
a  series  of  tubes,  triangular  in  section, 
imbedded  in  the  chloride  and  resting  on 
the  grating  on  one  of  their  edges, 
through  which  furnace  gases  are  passed; 
and    (3)    two   flat   sheet-iron   chambers. 
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one  located   at   the   moist  air   intake,  the 
otiier  at  tlie  dry-air  outlet. 

'\\\c  air  to  l)e  dried  is  impelled  by  a 
fan  into  a  distrihutinj;  conduit,  whence 
it  is  distril)ute(l  amoni;  tlu'  intake  cham- 
bers mentioned  above,  and  from  tliese 
ciiaml)ers  it  passes  into  the  various  units 
of  the  apparatus.  Tlic  air  then  passes 
downward  through  tlic  mass  of  the 
chloride,  which  otTcrs  to  the  air  a  p^rad- 
uallv  increasing'  section,  as  the  free  air 
space  between  the  triangular  tubes  for 
the  heating  gases  increases  progressively 
downward,  from  58  square  feet  at  the 
top  to  97  square  feet  at  the  bottom.  The 
dried  air  passes  into  another  collecting 
chamber,  whence  it  is  led  to  the  intake  of 
the  ])lowing  engine.  The  intake  of  the 
moist  air  and  the  outlet  of  the  dry  air 
are  placed  in  diametrically  opposite  po- 
sitions, to  ensure  equality  of  resistance 
to  the  passage  of  the  air  in  all  the  units, 
and  to  prevent  any  short  circuiting, 
which  would  cause  unequal  deposition 
of  moisture. 

In  the  regenerative  process  the  hot 
gases  are  led  from  the  flue  into  a  dis- 
tributing chamber,  whence  they  are  dis- 
tributed among  the  different  sets  of  tri- 
angular tubes.  After  passing  through 
the  tubes  they  enter  another  chamber 
which  communicates  either  with  a  chim- 
ney or  with  an  exhaust  fan.  During  the 
passage  of  the  heating  gases  through 
the  triangular  tubes  a  second  fan  draws 
through  the  chloride  a  regenerating  cur- 
rent of  air  in  a  direction  opposed  to  that 
of  the  air  going  to  the  blowing  engines. 
By  regulating  the  speed  of  this  fan,  the 
temperature  of  the  mass  of  chlorine  can 
be  adjusted  to  effect  progressive  heat- 
ing, and  it  can  be  prevented  from  rising 
above  235  degrees  C,  the  maximum  limit 
permissible. 

Each  blast  furnace  is  provided  with 
four  apparatus  of  the  type  described. 
At  any  given  time,  one  is  in  operation 
for  drying  the  blast,  one  is  being  heat- 
ed to  dry  the  chloride,  one  is  being 
cooled  and  the  fourth  is  held  in  reserve 
or  is  being  repaired  or  cleaned.  The 
operation  of  each  set  is  changed  at  stat- 
ed intervals,  for  example,  every  hour. 
The  substitution  of  the  regenerative  pro- 
cess for  the  drying  process  is  effected 
by  shutting  off  communication  with  the 


air  fan,  oi)ening  the  admission  and  out- 
let valves  for  the  heating  gases,  and 
opt-ning  the  valve  leading  to  the  small 
fan  which  produces  the  regenerative 
air  current.  The  heating  of  tlie  cal- 
cium chloride  is  carefully  observed  by 
means  of  pyrometers  inserted  in  the 
mass.  'J'o  start  the  recooling  process,  all 
openings  are  closed  and  a  very  rapid 
current  of  air,  in  volume  not  more  than 
a  few  hundred  cubic  feet  per  hour,  is 
drawn  through  the  gratings. 

The  type  of  apparatus  described  above 
is   especially   suited  to  works   where  no 
surplus   motive   power   is   available   and 
where  it  is  necessary  to  utilize  the  heat 
of   the    furnace   gases   in   the   most   effi- 
cient and  economical  manner.     In  plants 
which  have  a  large  surplus  of  furnace 
gases,  as  is  the  case  in  many  ironworks 
producing  pig  iron  alone,  it  may  be  more 
economical   to  waste  the   furnace  gases 
used  in  the  drying  process  for  the  sake 
of    obtaining    convenience    of    construc- 
tion and  facility  of  operation  of  the  dry- 
ing  apparatus.      For    such    plants    MM. 
Daubine  and  Roy  propose  a  second  and 
simpler  form  of  apparatus.     The  trian- 
gular heating  tubes  within  the  mass  of 
the   chloride  are  omitted  and  the  units 
of  the  drying  apparatus  consist  of  only 
the  water-cooled  grating  and  the  hygro- 
scopic material.     The  drying  of  the  air 
is   effected   in    the   manner   already   de- 
scribed,   but    the    regeneration    of    the 
chloride    is    carried   out   by   a    different 
procedure.    The  drying  air  from  the  sec- 
ondary fan  is  passed  through  an  appa- 
ratus   resembling   a    Green    economizer. 
The  air  flows  through  a  series  of  exter- 
nally   ribbed    tubes    surrounded    by    hot 
furnace   gases   or  by   a   similar   heating 
medium.     Heated  thus  it  is  drawn  up- 
ward through  the  mass  of  spent  chlor- 
ide.    At   the   temperature   at  which   the 
air  leaves  the  economizer   (235  degrees 
C.)  it  is  capable  of  absorbing  very  large 
quantities   of   water   vapor   and   acts   on 
the  chloride  both  as  a  heating  and  as  a 
drying  agent.     One   economizer   is  pro- 
vided for  the  four  drying  units  of  each 
blast  furnace  and  operates  continuously, 
the  hot  air  being  drawn  into  each  unit 
in  turn,  as  occasion  requires. 

The  researches  of  MM.  Daubine  and 
Roy  have  been  carried  out  on  an  experi- 
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mental  apparatus,  with  an  output  of 
3,500  cubic  feet  of  air  per  hour.  Under 
average  conditions  it  has  been  found 
that  the  calcium  chloride  easily  dessi- 
cates  ten  times  its  own  weight  of  air. 
Allowing  a  margin  of  100  per  cent,  on 
the  quantity  of  chloride  required,  the 
first  purchase  will  not  exceed  25  long 
tons,  at  a  cost  of  $500.  The  total  cost 
of  the  equipment  for  each  furnace,  in- 
cluding the  30  and  20  horse-power  fans 
required,  will  not  exceed  $10,000.  The 
material  being  non-volatile,  the  waste 
of  calcium  chloride  must  be  small,  but 
even   if   the   supply  had  to  be   renewed 


every  ten  days,  the  cost  would  be  only 
$10  per  day.  The  apparatus  would  re- 
quire the  attention  of  only  one  man  per 
shift,  and  the  power  and  labor  costs 
would  be  small,  not  more  than  $11  per 
day.  Including  an  allowance  of  4  per 
cent,  for  depreciation,  the  total  cost,  as 
estimated  by  MM.  Daubine  and  Roy  for 
a  furnace  with  a  daily  output  of  150 
tons,  is  $24.40  per  day,  or  16  cents  per 
ton.  The  Gayley  process,  with  refrig- 
erating machinery,  costs  39  cents  per 
ton,  so  that  the  balance  in  favor  of  the 
calcium-chloride  process  is  23  cents,  a 
saving  of  over  50  per  cent. 


MECHANICAL  GEARING  FOR    MARINE    TURBINES. 

AN    APPLICATION    OF   THE    MARINE   STEAM    TURBINE   AND    MECHANICAL   GEARING    IN    A 

MERCHANT  SHIP. 

Hon.  C.  A.  Parsons — Institution  of  Naval  Architects. 

THE  use  of  mechanical  gearing  as  a  that  of  slow-speed  vessels.     How  immi- 
solution   of   the   problem   of   ad-  nent    the    invasion    is,    may    be    judged 
justing  propeller  to  turbine  speed  from    the    following    discussion    of    the 
in    marine-turbine    propulsion    has    been  experiment  and  of  the  economy  of  the 
brought  into  prominence  during  the  last  gearing  system,  as  disclosed  by  the  re- 
few  months  by  the  reports  published  in  suits  of  sea  trials. 

the    technical     press    of    the    Melville-  "In  the  summer  of  last  year  the  di- 

Macalpine-Westinghouse     double-helical  rectors  of  the  Turbinia  Works  Company 

spur   gear,   a   description   of   which"  has  decided    to    test    turbines    mechanically 

already     appeared     in     these     columns.*  geared  to  the  screw  shaft  of  an  existing 

This  system  of  gearing,  however,  is  not  typical    slow-speed   vessel,   and   a   cargo 

the  only  one  which  has  been  devised  for  vessel    named    the    Vespasian   was   pur- 

the  purpose.     In  a  paper  read  at  the  re-  chased  for  this  purpose.     The  Vespasian 

cent  meeting  of  the  Institution  of  Naval  was  built  in  1887.     Her  dimensions  are  :— 

Architects,  which   is  reprinted   in  Engi-  Length,    on    load    water   line,    275    feet; 

necring  for  March  25,  Hon.  C.  A.  Par-  breadth,    moulded,    38    feet    9    inches; 

sons  describes  the  subslitution  of  turbines  depth,  moulded.  21    feet  2  inches;  mean 

and   mechanical   gearing    for   reciprocat-  loaded   draught.    19    feet   8   inches;   and 

ing  engines  in  a  typical,  slow-speed  (10  displacement.  4.350  tons, 

knots)  merchant  vessel,  and  gives  a  sum-  'I'lie    vessel    had    originally    an    ordi- 

niary  of  the  results  obtained  in  trials  of  ".'iry    triple-expansion,    surface-condens- 

the  vessel  at  sea.  <"k'  engine,   with   cylinders  22^4    inches, 

The   success  of  the   experiment   is  of  35  inches,  and  59  inches  in  diameter,  by 

very    great    significance.      As    remarked  ^  42-inch   stroke.     The  air,   circulating, 

by   Professor   Biles  in  the  discussion  on  feed  and  bilge  pumps  were  driven  from 

Mr.  Parsons'  paper,  in  iiigh-speed  sliii)s  the     intermediate-pressure     cro.ss     head, 

a  satisfactory  compromise  has  been  ar-  with    the    usual    arrangement    of    levers 

rived  at   between   tiie  speed  of   the   pro-  .'ind  links.     The  condenser  was  cast  with 

peller  and  the  turbine;  while  in  ships  of  the  back  columns  of  the  main  engine,  and 

intermediate  speed  the  combined  .system  I'ad   a   cooling   .surface   of    1.770   square 

of    reciprocating    engines    and    turbines  feet.     The  boilers— two  in  number— arc 

has   proved   satisfactory.      Mr.    Parsons'  ^^  feet  in  diameter  by  10  feet  6  inches 

paper  indicates  that  a  new  field  is  about  long,    with    a    total    heating    surface    of 

to    be    invaded    by    the    steam    turbine—  •Thk  Engineering  Magazine,  November,  1909. 
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3.430  square  feel,  and  j^ratc  area  of  98 
s(|iiarc  feet,  workini;-  under  a  pressure  of 
150  pounds  witli  n.ihual  drauj^lil.  The 
|)r()peller  is  of  cast  iron,  and  lias  four 
l)la(les,  liavinp;  a  diameter  of  14  feet,  a 
pitch  of  16.35,  and  an  expandi-d  area  of 
70  s(piare  feet. 

"With  a  view  to  ohtainini^  compara- 
tive data  hctvveen  the  turhine  installa- 
tion and  the  rcciprocatinp;'  engine,  it  was 
decided  to  run  trials  with  the  vessel  with 
her  reciprocating  engine  previous  to  its 
reiuoval.  and  the  installing  of  the  tur- 
hines  and  gearing.  Before  proceeding 
on  the  voyage  upon  which  data  regard- 
ing the  performance  of  the  reciprocating 
engine  were  taken,  the  propelling  ma- 
chinery was  completely  dismantled  and 
overhauled.  The  high-pressure  piston 
valve-chamber  was  re-bored  and  new 
valve-rings  fitted;  slide-valves  were  re- 
placed and  faced  up;  bearings  were  re- 
newed, and  other  repairs  carried  out 
wherever  necessary  to  bring  the  ma- 
chinery into  an  efficient  condition  and 
first-class  working  order.  To  obtain  re- 
liable measurements  of  water  consump- 
tion, two  tanks  w^ere  fitted,  each  of  400 
gallons  capacity,  with  suitable  change- 
cocks  and  connections  for  the  air-pump 
to  discharge  through  these  measuring 
tanks. 

*Tt  was  necessary,  for  the  purpose  of 
obtaining  data  under  service  conditions, 
that  the  vessel  should  be  run  at  her 
loaded  condition.  Arrangements  were 
consequently  made  with  a  firm  of  ship- 
brokers  to  take  a  cargo  of  coal  from  the 
Tyne  to  Malta,  and  on  June  26,  last  year, 
the  Vespasian  left  the  Tyne,  in  a  loaded 
condition,  with  a  special  recording  staff 
on  board,  and  on  this  voyage  careful 
measurements  of  coal  and  water  con- 
sumption were  made. 

"On  the  completion  of  the  voyage,  the 
vessel  returned  to  the  Turbinia  Works, 
where  her  reciprocating  engine  was 
taken  out,  engine-seats  remodeled,  and 
preparation  made  for  the  reception  of 
the  turbines  and  gearing.  The  only  al- 
teration made  to  the  vessel  was  in  the 
type  of  propelling  engines;  the  boilers, 
propeller,  shafting,  and  thrust-blocks  re- 
mained the  same  as  for  the  reciprocating 
engine.  The  propelling  machinery  con- 
sists of  two  turbines  in  'sQties'-^-viz.,  one 


high-i)ressure  and  one  low-pressure,  the 
high-i)ressurc  turbine  being  i)laced  on  the 
starboard  side  of  the  vessel  and  the  low- 
[jrcssure  on  the  port  side.  At  the  after 
end  of  each  of  the  turbines  a  driving 
pinion  is  connected  with  a  flexible  coup- 
ling between  the  pinion  shaft  and  the 
turbine,  the  pinion  on  each  side  of  the 
vessel  being  geared  into  a  wheel,  which 
is  coupled  to  the  propeller  shaft. 

"A  reversing  turbine  is  incorporated 
in  the  exhaust  casing  of  the  low-pressure 
turbine.  The  air,  circulating,  feed,  and 
bilge  pumps  are  of  the  usual  design  for 
tramp  steamers,  and  arc  driven  by  means 
of  a  crank  and  connecting  rod  coupled 
to  the  forward  end  of  the  gear-wheel 
shaft.  The  turbine  and  pinion-shaft 
bearings  are  under  forced  lubrication,  as 
in  ordinary  turbine  practice.  The  teeth 
of  the  pinions  and  of  the  gear  wheel  are 
lubricated  by  means  of  a  'spray'  pipe 
extending  the  full  width  of  the  face  of 
the  wheel.  Independent  oil  pumps  are 
fitted  for  supplying  oil  to  the  bearings 
and  gear  wheel.  With  a  view  to  the  pos- 
sibility of  experimenting  with  different 
lubricants  for  the  gear  wheel,  the  oiling 
system  for  the  bearings  is  separate  from 
that  of  the  gear  wheel. 

"The  high-pressure  turbine  is  3  feet 
maximum  diameter  by  13  feet  over-all 
length,  and  the  low-pressure  3  feet  10 
inches  in  diameter  by  12  feet  6  inches 
length.  The  turbines  are  similar  in  de- 
sign to  a  land  turbine,  being  balanced  for 
steam  thrust  only,  the  propeller  thrust 
being  taken  up  by  the  ordinary  thrust 
block  of  the  horse-shoe  type,  which  is 
fitted  aft  of  the  gear  wheel.  A  new 
condenser,  together  with  a  vacuum  aug- 
mcntor,  is  fitted  with  the  turbine  in- 
stallation. The  cooling  surface  of  the 
condenser  is  1,165  square  feet. 

"The  gear  wheel  is  of  cast  iron,  with 
two  forged  steel  rims  shrunk  on.  The 
diameter  of  the  wheel  is  8  feet  y/2  inches 
pitch  circle,  having  398  teeth — double 
helical — with  a  circular  pitch  of  0.7854 
inch.  The  total  width  of  the  face  of 
the  wheel  is  24  inches ;  the  inclination 
of  teeth  20  degrees  to  the  axis.  The 
pinion  shafts  are  of  chrome  nickel  steel, 
5  inches  in  diameter  pitch  circle,  with 
twenty  teeth  0.7854  circular  pitch.  The 
ratio  of  gear  is  19.9  to  i." 
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After  the  reciprocating  engine  of  the 
Vespasian  had  been  overhauled,  and  be- 
fore she  was  sent  on  her  voyage  to 
Malta,  a  series  of  trials  was  made  on 
the  Whitley  Bay  mile.  On  the  comple- 
tion of  the  turbine-gearing  equipment 
another  series  of  trials  was  run  with 
the  vessel  loaded  to  the  same  draught 
and  displacement  as  in  the  Whitley  Bay 
trials.  Mr.  Parsons  gives  in  tabular 
form  the  results  of  the  two  series  of 
trials,  and  also  a  graphical  comparison 
of  the  results  in  a  series  of  charts  plotted 
from  the  tabular  data.  Without  repro- 
ducing the  results  in  detail,  we  may  sum- 
marize their  more  significant  features. 
The  speed  was  increased  by  one  knot  per 
hour,  owing  to  the  higher  efficiency  of 
the  turbines,  while  at  the  same  time  the 
water  consumption,  and  consequently  the 
coal  consumption,  was  reduced  nearly  20 
per  cent.    The  weight  of  the  reciprocat- 


ing machinery  was  100  tons,  as  compared 
with  75  tons  for  the  new  installation,  a 
saving  of  25  per  cent.  The  results 
show,  therefore,  that  the  installation  of 
mechanically  geared  steam  turbines  in 
slow-speed  merchant  vessels  gives  them, 
in  comparison  with  vessels  with  recipro- 
cating engines,  the  advantage  of  addi- 
tional capacity,  and  a  saving  in  coal  and 
oil,  in  engine-room  staff,  and  in  upkeep, 
the  latter  following  the  lower  working 
steam  pressure. 

The  turbines  and  gearing  have  given 
little  or  no  trouble,  and  have  worked  sat- 
isfactorily, with  very  little  noise  or  vi- 
bration, throughout  the  trials.  Further, 
there  is  no  appreciable  wear  on  the 
teeth  or  bearings.  It  is  proposed  to  put 
the  vessel  into  commercial  service  and 
run  extended  trials,  the  results  of  which 
will  be  watched  with  very  considerable 
interest. 


BRITTLENESS   IN    MILD   STEEL. 

THE  RESPONSIBILITY  OF  COMBINED  NITROGEN  FOR  FAILURES  OF  MILD-STEEL  PLATES. 

C.  E.  Stromcyer — Institution  of  Naval  Architects. 

TIIP2  investigation  of  the  causes  of  "During  the  last  few  years  I  have  been 

failure  of  mild-steel   plates   is  a  engaged    on    rather    exhaustive    experi- 

field  which  Mr.  C.  E.  Stromeyer  mcnts    with    mild   steel    plates,    some   of 

has  made  peculiarly  his  own.     His  work  which  had  come  out  of  exploded  boilers, 

as    chief    engineer    of    the    Manchester  while  others  had  failed  in  the  workshop 

Steam  Users'  Association  has  given  him  and   yet    others    were   of    good   quality, 

unusual  opportunities  for  collecting  data  These   experiments  were  undertaken  to 

at  first  hand,  and  even  before  the  mod-  ascertain,   if  possible,  whether  any  me- 

ern  theory  that  brittleness  is  attributable  chanical    tests   could   be   relied   upon   to 

to   the    influence   of   combined   nitrogen  discriminate  between  such  plates  as  be- 

was    propounded    about    four   years   ago  have   well   both   when  tested  and  subse- 

by  M.  Hjalmar  Braune,  Mr.  Stromeyer's  quently  and  such  as  behave  well   when 

annual    reports    rarely    failed    to    sum-  tested  but  fail  either  in  the  workshop  or 

marizc  the  best  available  information  on  when  put  to  use  in  a  boiler.     The  mere 


the  subject.  One  of  these  reports  was 
abstracted  in  the  columns  of  The  Engi- 
neering Magazine  for  December,  1906. 
This  report  contained  no  mention  of 
Braune's  results,  l)Ut  all  of  Mr.  Stro- 
meyer's su1)sef|uent  work  has  taken  ac- 
count of  the  nitrogen  theory,  and  it  is 
not  too  nnicli  to  say  that  its  confirma- 
tion has  been  largely  due  to  his  investi- 
gations. A  sununary  of  present  know- 
ledge   is    given     in    a    paper    read    by 


statement  of  this  aim  implies  a  suspicion 
that  a  structural  or  molecular  change 
may  take  place  in  mild  steel  while  at 
rest,  and  my  attention  was  naturally  at 
first  directed  toward  discovering  whether 
any  steels  possessed  ageing  qualities.  A 
test  was  devised  which  consisted  in  plan- 
ing the  edges  of  the  test  pieces,  nicking 
them  with  a  chisel,  and  then  bending 
them,  either  at  once  or  after  waiting 
days,  weeks  or  months,  or  after  boiling 


Mr.  Stromeyer  at  the  recent  meeting  of  the  samples  for  a  few  minutes  at  a  tem- 
the  Institution  of  Naval  Architects,  from  perature  of  212  degrees  E.,  which  boil- 
which  we  quote  at  length.  ing,  so  it  was  fvMlul,  has  the  same  effect 
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as  proloiij^cd  waiting.  Tlie  cliaiijjc  of 
ductility  at  tlie  nick,  where  the  material 
has  heeii  as  miicli  injured  as  when  plates 
are  calked,  could  easily  he  detected  hy 
nieasurin*^  the  curvatures  near  the  nicks, 
the  edges  having  heen  filed  flat  before 
bending. 

"Marked  ageing  effects  were  noticed 
in  24  out  of  26  steels  dealt  with.  One 
of  the  two  exceptions  (hut  this  is  a 
doubtful  case)  was  a  chrome  vanadium 
steel,  and  the  other  sample  was  excep- 
tionally rich  in  sulphur.  Samples  con- 
taining nuich  i)hosphorus  did  not  seem 
to  be  as  much  affected  by  ageing  and 
boiling  as  the  other  samples,  and  no 
marked  difference  could  be  detected  be- 
tween steels  which  had  failed  in  practice 
and  others  of  presumably  good  quality. 
Temper  and  cold  bending  tests,  percus- 
sion tests,  alternate  bending  tests  and 
fatigue  tests  did  not  help  to  detect  those 
steels  which  had  failed  in  practice,  nor 
did  the  ordinary  chemical  analysis  help 
to  elucidate  matters;  and  it  was  only 
when,  after  having  heard  of  M.  Braune's 
investigations  into  the  effect  of  nitrogen 
on  steel,  this  element  was  also  deter- 
mined in  analysis  of  the  steels,  that  light 
was  thrown  on  the  cause  of  most  of  the 
failures  of  plates  which  I  had  col- 
jected." 


Table  of   Defective 


Bad     qualities 
steel    


of 


Plate 
Steel  qualities.        marks 

Q 

L 

H 

CC 

M 

U 

F 

R 

K 

E 

S 

T 

G 

Z 

R 

BB 


Uncertain    

Basic  O.  H.  steels. 

Acid  O.  H.  steels. 


{ 


Car- 
bon, 
per 
cent. 

0.127 
0.090 
0.210 
0.130 
0.090 
0.110 
0.097 
0.165 
0.205 
0.165 
0.135 
0.200 
0.215 
0.195 
0.200 
0.200 


Steels. 

5 

nitro- 

Nitro-  Phos-  gen  + 

gen,  phorus,  phos- 

per       per     phor- 

cent.     cent.     us. 


0.0200 
0.0153 
0.0145 
0.0123 
0.0090 
0.0066 
0.0043 
0.0030 
0.0041 
0.0029 
0.0038 
0.0023 
0.0050 
0.0033 
0.0040 
0.0032 


0.052 
0.060 
0.079 
0.047 
0.052 
0.052 
0.210 
0.177 
0.095 
0.076 
0.065 
0.038 
0.051 
0.039 
0.032 
0.029 


0.152 
0.136 
0.151 
0.108 
0.097 
0.085 
0.231 
0.192 
0.115 
0.090 
0.084 
0.049 
0.076 
0.055 
0.052 
0.045 


Data  are  given  of  the  process  of  manu- 
facture and  nature  of  the  failure  of  the 
plates  tested.  "The  list  given  above  con- 
tains those  of  the  steels  which  actually 
failed  or  w^hich  were  so  bad  as  not  to  be 
sent  to  the  boiler  works  and  also  a  few 
good  steels  for  comparison.  Samples  G 
and  Z  are  basic  open-hearth  steels,  re- 
spectively of  German  and  British  make, 


and  \\  and  ]}  B  are  acid  open-hearth 
steels,  also  of  German  and  Jiritish  makes 
respectively.  'J"he  table  contains  the 
leading  chemical  imi)urities,  and  in  the 
last  cohunn  will  he  found  the  sums  of 
the  percentages  of  phosphorus  added  to 
five  times  the  percentages  of  nitrogen. 
This  ratio  in  the  relative  brittleness  in- 
fluences has  been  adopted,  partly  be- 
cause it  is  the  inverse  ratio  of  the 
s(|uarcs  of  the  resj)ective  atomic  weights 
of  the  two  elements  and  partly  because 
nitrogen  has  a  ten- fold  greater  effect 
than  phosphorus  in  raising  the  tenacity 
of  steel,  an  addition  of  o.oi  per  cent,  in- 
creasing the  tenacity  by  about  3  tons. 
It  has  been  assumed  that  the  relative 
brittleness  effects  of  the  two  elements 
may  be  even  greater  than  10  to  i,  but 
are  at  least  as  great  as  5  to  i,  which  is 
the  adopted  ratio. 

"Until  quite  recently  nothing  was 
known  about  the  brittleness  effect  of 
nitrogen  on  steel ;  as  regards  phosphorus, 
0.060  per  cent,  was  looked  upon  as  a  rea- 
sonable upper  limit,  and  steel  plates  con- 
taining more  than  this  percentage  were 
expected  to  give  trouble  in  the  works 
due  to  cold  shortness.  This  view  has 
now  to  be  modified;  at  any  rate,  sample 
C  C,  which  was  undoubtedly  a  very  bad 
quality,  possibly  produced  by  the  same 
process  as  the  notorious  boiler  plates  of 
the  Imperial  Russian  yacht  Livadia,  con- 
tains only  0.047  P^r  cent,  phosphorus,  but 
it  also  contains  0.0123  per  cent,  nitrogen, 
which  is  more  than  twice  as  much  as 
that  contained  in  any  of  the  good  steels. 
Then  again  Q,  which  was  cut  from  a 
boiler  plate  which  also  burst  under  the 
hydraulic  test,  contained  only  0.052  per 
cent,  of  phosphorus  but  0.0200  per  cent,  of 
nitrogen,  which  is  four  times  as  much  as 
that  contained  in  any  good  steels.  A 
safer  rule  to  go  by  than  the  above  is 
based  on  the  values  contained  in  the  last 
column  of  the  table  and  may  at  present 
be  expressed  as  follows :  The  sum  of  the 
percentage  of  phosphorus  plus  five  times 
the  percentage  of  nitrogen  should  not 
exceed  0.080  per  cent. 

"A  further  conclusion  to  be  drawn 
from  this  investigation  is  that:  No  in- 
vestigation into  the  cause  of  the  failure 
of  a  mild  steel  plate  can  be  considered 
complete  unless  both  the  phosphorus  and 
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nitrogen  percentages  have  been  deter- 
mined. The  nitrogen  determination  is 
extremely  simple  and  rapid,  but  every 
possible  precaution  has  to  be  adopted  to 
guard  against  contamination  by  ammonia 
either  in  the  reagents  or  in  the  atmos- 
phere  

"A  very  natural  question  to  ask  is, 
When  does  the  nitrogen  get  into  steel, 
and  how  can  it  be  removed  when  it  has 
got  there?  The  most  natural  explana- 
tion would  be  that  nitrogen  is  introduced 
by  the  contact  of  molten  steel  with  the 
nitrogen  of  the  air  blasts  in  the  blast 
furnaces  and  in  the  Bessemer  converters. 
This  is  partly  confirmed  by  the  following 
comparison  of  Bessemer  steels  of  the 
above  lists  with  other  steels  and  wrought 
irons : 

"Percentages  of  nitrogen  in  Bessemer 
steels:  (L)  0.0153,  (H)  0.0145,  (60) 
0.0108,  (20)  0.0160,  (40)  0.0150.  Per- 
centages of  nitrogen  in  open  hearth  acid 
and  basic  steels  of  previously  mentioned 
samples,  0.0024  to  0.0050  per  cent.  Other 
mild  steels:  (25)  0.0042;  steel  forging, 
0.0022;  bad  wrought  iron  with  0.219  per 
cent,  phosphorus,  0.0084  per  cent,  nitro- 
gen; charcoal  iron,  0.0035. 

"In  spite  of  this  confirmation  of  a  very 
natural  view  on  the  subject,  it  has  to  be 
borne  in  mind  that  as  yet  it  has  not  been 
possible  to  combine  nitrogen  with  steel 
by  merely  heating  the  two  together,  and 
that  the  only  means  of  effecting  the  com- 
bination is  to  heat  steel  in  an  atmos- 
phere of  ammonia.  Now'timmonia  is  not 
introduced  into  I'osscnicr  converters,  but 
it  may  be  present  in  blast  furnaces  if  the 
coking  of  the  fuel  has  not  entirely  re- 
moved the  nitrogen  which  was  in  the 
coal.  Then,  also,  it  seems  as  if  nitrogen, 
when  once  it  has  entered  the  pig  iron  in 
the  blast  furnace,  cannot  be  removed  by 
subsequent  heating.  The  suitable  chem- 
ical ff)r  effecting  the  removal  is  believed 
to  be  titanium,  but  the  addition  of  fer- 
ro-titanium  alloy  to  steel  has  not  demon- 
strated that  this  beneficial  action  takes 
place.  This  is  probably  due  to  the  neces- 
sary temperature  conditions  being  as  yet 
unknown,  but  nevertheless  a  strong  argu- 
ment in  favor  of  the  l)elief  that  titanium 
can  remove  or  keep  down  the  percentage 
of  nitrogen  was  recently  brought  to  my 


notice  by  the  discovery  inside  the  now 
dismantled  blast  furnaces  of  the  Farnley 
Iron  Company  of  some  crystals  of  titan- 
ium nitride.  To  my  mind,  unsuspected 
traces  of  titanium  in  the  Farnley  iron 
ores  may  have  been  the  reason  why  the 
product  always  enjoyed  a  high  reputa- 
tion for  reliability. 

"Under  these  circumstances  it  seemed 
desirable  to  ascertain  more  definitely 
how  titanium  acts  in  practice,  but  it  was 
only  with  great  difficulty  that  the  neces- 
sary samples  could  be  obtained.  It  ap- 
pears that  attempts  to  introduce  titanium 
by  adding  its  ores  in  the  blast  furnace 
have  not  been  a  success,  nor  have  addi- 
tions of  titanium  ores  or  titanium  iron 
alloys  to  molten  steel  or  cast  iron  re- 
sulted in  marked  improvements,  and  in 
none  of  these  cases  has  the  nitrogen 
percentage  been  determined.  Of  late, 
however,  since  the  production  of  prac- 
tically pure  titanium  has  been  effected, 
its  addition  to  steel  and  cast  iron  has 
been  attended  with  varying  degrees  of 
success,  more  particularly  in  removing 
blow  holes,  and  I  have  been  able  to 
analyze  one  pair  of  cast  steel  samples 
and  a  pair  of  cast  iron  samples.  Unfor- 
tunately, the  original  charge  of  cast  iron 
contained  very  little  nitrogen,  viz., 
0.0014  per  cent.,  but  even  in  this  case  the 
addition  of  0.2  per  cent,  of  titanium  re- 
duced the  nitrogen  to  0.0013  P^^  cent., 
but  the  slight  difference  is  smaller  than 
the  possible  errors  of  analysis.  Of  the 
two  cast  steels  the  untreated  one  con- 
tained 0.0063  per  cent.,  which  was  re- 
duced in  the  other  sample  to  which  titan- 
ium had  been  added  to  only  0.0045  P*^*" 
cent.  Further  attempts  in  this  direction 
may  perhaps  lead  to  the  removal  of 
nitrogen  from  Bessemer  steel  and  thus 
make  it  available  for  plates. 

"It  may  be  thought  that  the  brittle- 
nesses,  whicli  have  here  been  attributed 
to  nitrogen,  are  due  to  hydrogen,  for  it 
is  known  that  this  gas  imparts  extra- 
ordinary hardness  to  otherwise  pure 
iron,  but  it  is  also  known  that  hydrogen 
is  easily  driven  out  by  heating  the  steel, 
and  it  is.  therefore,  improbable  that  ap- 
preciable quantities  of  hydrogen  should 
remain  after  melting  and  reheating  for 
rolling." 
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The  following;'  jiat^es  form  a  descriptive  index  to  the  Icachnj^  and  si)ccial 
articles  of  peniianent  vahie  i)ubhshed  currently  in  the  Transactions  of  all  the 
important  engineering  societies  of  both  Europe  and  America,  and  in  all  the 
leading  engineering  journals  of  the  world — in  the  English,  Erench,  German, 
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The  term  descriptive  is  used  because  the  definite  purpose  of  each  index  note 
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(2)  The  name  of  its  author,  (5)   Where  published, 

(3)  A  descriptive  abstract,  (6)   When  published, 
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the  end  of  the  Index,  where  also  the  full  titles  of  the  principal  journals  indexed 
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classified  into  the  larger  divisions  of  engineering  science,  to  the  end  that  the 
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any  language,  upon  the  subjects  claiming  one's  special  interest. 


Divisions  of  The  Engineering  Index. 


Civil    Engineering Page  277 

Electrical  Engineering *'      287 

Industri.al  Economy "      292 

M.\RiNE  -AND  Naval  Engineering.     "      293 


Mechanical  Engineering Page  295 

Mining  and  Metallurgy "      306 

Railway    Engineering "      312 

Stref:t  AND  Electric  Railways.  . .    "      316 


CIVIL  ENGINEERING- 


BRIDGES. 

Abutments. 

See  Piers,  under  Bridges. 
Arches. 

Tests  of  Model  Concrete  Arches  by  the 
New  York  State  Engineer's  Office.  De- 
scription, with  illustrations,  forming  a 
portion  of  a  report  in  the  Barge  Canal 
Bui.  for  Feb.  3500  w.  Eng  News — March 
10,  1910.     No.  12215. 

See  also  Aqueducts,  under  Water  Sup- 
ply. 


Concrete. 

Comments  on  Contracting  for  Concrete 
Bridges  with  Description  of  a  Form  of 
Cost  Recording.  Extract  from  a  paper 
by  Daniel  B.  Luten,  read  before  the  Am. 
Soc.  of  Engng.  Con.  1600  w,  Engng- 
Con — March  2,   1910.     No.   12100. 

Short-Span  Single-Track  Concrete 
.•\rcli  Bridges.  Bridges  on  the  Lake 
Chaniplain  &  Moriah  Ry.  are  illustrated 
and  described,  giving  costs.  1200  w.  Eng 
Rec — March  19,  19 10.     No.  12369. 


PVe  supply  copies  of  these  articles.     Sec  page  317. 
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Deflection  Tests. 

Deflection  Tests  of  Railway  Bridges. 
Conrad  Gribble.  An  illustrated  study  of 
tests  and  loadings.  4000  w.  Cassier's 
Mag — March,  1910.  Special  No.  No. 
12514  D. 

Failures. 

A  Rein  forced-Concrete  Arch  Highway 
Bridge  in  Indiana  Wrecked  by  Erosion  of 
Foundations.  Illustrates  and  describes 
the  structural  design  and  failure  of  the 
Pugh's  Fork  bridge,  over  the  Flat  Rock 
river,  near  Edinburg,  Ind.  1600  w.  Eng 
News — March   17,   1910.     No.   12311. 

Piers. 

The  Substructure  of  the  P.  &  L.  E. 
R.  R.  Bridge  Over  the  Ohio  River  at 
Beaver,  Pa.  A.  R.  Raymer.  Explains 
reasons  for  building  this  new  bridge,  and 
gives  illustrated  description  of  the  sub- 
structure, consisting  of  two  abutments  and 
three  piers  of  concrete,  faced  in  part  with 
sandstone.  6000  w.  Pro  Engrs'  Soc  of 
W   Penn — Feb.,   1910.     No.   12547  D. 

Reconstruction. 

Strengthening  of  Railway  Bridges  in 
America.  George  Sherwood  Hodgins.  Il- 
lustrates and  describes  methods  of  recon- 
struction to  meet  the  demands  of  greater 
traffic  and  heavier  rolling  stock.  2500  w. 
Cassier's  Mag — March,  1910.  Special  No. 
No.  12520  D. 

Reconstruction  of  Boylston  Street 
Bridge  at  Boston.  Illustrated  detailed  de- 
scription of  the  conditions  which  led  to 
the  deterioration  and  the  means  adopted 
for  the  restoration  under  difficult  condi- 
tions and  for  its  future  protection.  Also 
editorial.  5500  w.  luig  Rec — March  5, 
1910.     No.  12143. 

The  Atbara  Bridge.  An  account  of  the 
proposed  method  of  strengthening  this 
bridge  to  meet  the  present  requirements, 
by  renewing  the  main  girders.  1200  w. 
Fuigr,  Lond — March  11,  1910.  No.  12501  A. 

Reinforced  Concrete. 

A  Reinforced  Concrete  .Sewer  Bridge. 
Henry  Ryon.  Illustration  with  brief  de- 
.scription  of  a  construction  at  Morristown, 
N.  J.  1000  w.  Eng  Rec — March  26,  1910. 
No.   12662. 

Reinforcement  of  I'^ulmer  Creek  Bridge 
with  .Steel  and  Concrete.  Illustrates  and 
describes  methods  of  reinforcement  of  the 
bridge  on  the  Utica  &  Mohawk  Valley 
R.  R.,  made  necessary  by  the  use  of 
heavier  ('(|uipment.  1200  w.  Flee  Ry 
Jour— .March  26,  1910.     No.  12652. 

Three-liinge  Reinforced  Concrete  Arch 
Over  .Schoneberger  Street,  Caarden 
( Dreigeletikbogrnbriicke  in  Eiscnbcton 
iiber  die  Schoneberger  Strasse  in  (laar- 
den).  J.  Ciaugusch.  Mathematical  dis- 
cussion of  the  design  of  a  unique  f<x>t 
bridge.  Ills.  3(X)o  w.  Beton  u  I'lisen — 
I' el).  20,  1910.  No.  12494  I*- 
See  also  Failures,  under  Briix;ks. 


Steel. 

Two  Bridges  in  Berlin.  Montgomery 
Schuyler.  Discusses  bridge  design  and 
illustrates  the  "Borsigsteg"  and  the  Swi- 
nemuende  bridge,  2500  w.  Archt  Rec — 
March,  1910.    No.  12022  C. 

Railway  Bridge  Over  the  Nami-Ti 
Gorge.  Brief  illustrated  description  of  a 
peculiar  and  ingenious  bridge  on  the  Yun 
Nan  Railway,  China.  700  w.  Engr,  Lond 
— March  18,  1910.     No.  12742  A. 

Steel  Bridges  on  the  Yun-Nan  Railway, 
China  (Les  Fonts  Metalliques  au  Yun- 
Nan,  Chine).  Georges  Bodin.  Illustrated 
description  of  the  Nam-Ti  bridge,  of  a 
curious  type.  3500  w.  Genie  Civil — Feb. 
12,  19 10.     No.  12438  D. 

See  also  Reconstruction,  under  Bridges. 
Trestles. 

Albemarle  Sound  Bridge,  Norfolk  & 
Southern  Ry.  Explains  conditions  and 
gives  an  illustrated  detailed  description 
of  a  pile  trestle  with  two  large  movable 
spans  and  five  fixed  spans.  2500  w.  Ry  & 
Engng  Rev — Feb.  26,  1910.  No.  12023. 
Viaducts. 

The  Shepherdstown  Viaduct,  Norfolk 
&  Western  Railway.  Illustrated  descrip- 
tion of  single-track  steel  structure  across 
the  Potomac  River,  1438  ft.  long.  1200 
w.    Eng  Rec — March  19.  1910.    No.  12368. 

CONSTRUCTION. 

Arches. 

See  Roofs,  under  Construction. 
Beams. 

The  Influence  of  Holes  or  Slits  in  the 
Neutral  Axis  on  the  Strength  of  Beams 
(Der  Einfluss  von  Lochern  oder  Schlitzen 
in  der  NeutralschicHt  gebogener  Balken 
auf  ihre  Tragfiihigkeit).  C.  Pfleiderer. 
Mathematical  discussion  with  results  of 
test's.  Ills.  3000  w.  Zeitschr  d  Ver 
Deutscher  Ing — Feb.  26,  1910.  No.  12616D. 

See  also  Columns,  under  Construction. 
Coal  Pockets. 

Coal  Pockets  at  the  Lausanne  Gas 
Works  (Les  Silos  de  I'Usine  a  Gaz  de  la 
Ville  de  Lau.sanne).  S.  de  MolHns.  De- 
scribes interesting  rein  forced-concrete  con- 
struction. Ills,  icxx)  w.  Bui  Tech  d  I 
.Suisse  Rom — I-Vb.  10,  k>io.  No.  12425  D. 
Columns. 

.\  Study  of  Base  and  Bearing  Plates 
for  Columns  and  Beams.  N.  Clifford 
Ricker.  Aims  to  produce  a  series  of  ac- 
curate formulae  and  tables  for  the  differ- 
ent forms  and  materials  of  base  and  bear- 
ing plates;  and  to  devise  a  similar  series 
of  formulae  based  on  the  common  theory 
of  fracture  of  such  plates,  testing  the  ac- 
curacy. Tils.  3500  w.  Univ  of  111 — Bui. 
35.     July  28,  KXM).     No.   123 18  N. 

Sec    also    Reinforced    Concrete,    under 

CoNSTKUl'TION. 

Concrete. 

A  Method  of  Depositing  Concrete  by 
Chutes     in     Building    Construction     with 


IVe  supply  copies  of  these  uriicles.     See  page  S'7- 


CI  I  If.     ENGINEERING. 


279 


Costs  of  Actual  Work.  Illustrated'  de- 
scription. \$QO  w.  I'lngug-Con — Marcli 
30,   1910.     No.  12704. 

Method  of  Layiuj^  Concrete  Under 
Water  Using  a  Trcmic ;  Detroit  River 
Tunnel.  Olaf  I  Toff.  Read  before  the 
Nat.  Assn.  of  Cement  Users.  Considers 
briefly  the  laying  concrete  under  water  by 
means  of  bags  and  by  drop-bottom  buck- 
ets, and  the  difficulties  in  depositing  by 
means  of  tremics,  and  how  they  were 
overcome.  2200  w.  Engng-Con — March  2, 
1910.  No.  12101. 
See  also  Roofs,  under  Construction. 

Concrete  Blocks. 

Sec  Roads,  under  Municipal  Engineer- 
ing. 

Demolition. 

Demolition  of  the  Old  Union  Station  at 
Worcester.  C.  H,  Oilman.  Brief  illus- 
trated description  of  methods  used.  600 
w.    Eng  Rec — Feb.  26,  19 10.     No.  12027. 

Excavation. 

Some  Records  of  Work  With  a  Scraper 
Bucket  Excavator  on  the  New  York  Barge 
Canal.  A  record  of  work  accomplished 
by  a  Class  C,  Lidgerwood-Crawford 
scraper  bucket  excavator.  1000  w.  Engng- 
Con — Alarch  23,  1910.     No.  12575. 

See  also  Rock  Removal,  under  Water- 
ways AND  Harbors. 

Failures. 

See  same  title,  under  Bridges  ;  Dams, 
under  Water  Supply;  and  Canal  Regula- 
tors, under  Waterways  and  Harbors, 

Floors. 

A  Method  of  Long  Span,  Light  Floor, 
Reinforced  Concrete  Construction,  with 
Comparative  Costs.  Emile  G.  Perrot. 
Read  at  convention  of  Nat,  Assn.  of  Ce- 
ment Users.  Describes  a  method  of  in- 
terest because  of  the  unusual  length  of  the 
span.  900  w.  Engng-Con — March  2,  1910. 
No.  12098. 

Grain  Elevators. 

An  Investigation  of  Grain  Pressures  at 
Buenos  Aires  (Druckversuche  in  Buenos 
Aires).  E.  Lufft.  Describes  methods  and 
results  of  investigations  to  determine  the 
pressure  of  grain  in  cylindrical  bins.  Ills. 
2800  w.  Beton  u  Eisen — Feb.  20,  1910.  No. 
12496  F. 

Greenhouses. 

Inside-Glazed  Greenhouses  in  the  Berlin 
Botanical  Gardens.  Illustrations  and  brief 
description  of  greenhouses  in  which  the 
trusses  and  all  other  framing  is  outside 
the  glass  roof,  to  remove  them  from  the 
action  of  the  most  interior  atmosphere. 
800  w.  Eng  News — March  17,  1910.  No. 
12306. 

Indeterminate  Stresses. 

Stress-Lines  and  Stream-Lines.  Exam- 
ines the  assumed  analogy  between  stress- 
lines  and  stream-lines,  pointing  out  the 
deficiencies.  2500  w.  Engng — March  11, 
1910,     No.  12393  A. 


Pile   Driving. 

The  Bucyrus  Locomotive  Pile  Driver. 
Discussion  of  Walter  Ferris'  paper  le- 
scribing  a  new  railway  i)ile  driver.  1000 
w.  Jour  Am  Soc  of  Mech  Engrs — March, 
i(>io.  No.  12357  !'• 
Piling. 

Cement  and  Concrete  for  Protecting 
Piles  in  Sea  Water.  Ralph  Barker.  Read 
before  the  Nat,  Assn.  of  Cement  Users. 
Reviews  methods  of  pile  protection,  de- 
scribing especially  the  use  of  cement  and 
concrete  as  applied  at  San  Francisco. 
2500  w.  Eng  Rec — March  26,  19 10.  No. 
12665. 
Regulations. 

Standard  Building  Regulations  for  the 
Use  of  Reinforced  Concrete.  Gives  the 
code  voted  on  in  1909,  and  amended  last 
week  at  the  Chicago  convention  of  the 
Nat.  Assn.  of  Cement  Users.  4000  w. 
Eng  Rec — March  5,  1910.  No.  12141. 
Reinforced  Concrete. 

The  Problems  of  Reinforced  Concrete 
(Problcmi  attuali  sul  Cemento  armato). 
Giulio  Revere.  A  brief  outline  of  salient 
points  in  reinforced-concrete  theory,  in- 
cluding methods  of  testing,  structural  reg- 
ulations, etc.  3000  w.  Monit  Tech — •Jan. 
30,   1910.      No.   12446  D. 

Some  Mooted  Questions  in  Reinforced 
Concrete  Design,  Edward  Godfrey,  Crit- 
icism of  present  practice  in  the  use  of  re- 
inforcing rods,  stirrups  in  beams,  and 
other  point's.  7000  w.  Pro  Am  Soc  of 
Civ  Engrs — Feb.,  19 10.     No,  12654  E. 

Methods  of  Calculation  of  Reinforced- 
Concrete  Structures  (Rechenverfahren 
bei  Eisenbetonkonstruktionen),  Herm. 
Plartmann.  Mathematical  discussion  of  the 
design  of  floor  beams.  Ills.  4500  w,  Be- 
ton u  Eisen — Feb.  20,  19 10.     No.  12495  F. 

A  Simple  Method  of  Computing  the 
Strength  of  Flat  Reinforced  Concrete 
Plates.  Angus  B.  McMillan.  Read  be- 
fore the  Nat,  Assn.  of  Cement  Users, 
Gives  a  description  of  the  different  meth- 
ods used  to  compute  the  stresses  in  the 
"mushroom  floor"  designed  by  C,  A.  P. 
Turner,  5500  w.  Engng-Con — March  23, 
1910,     No,  12573. 

Dimension  Formulae  for  Concrete 
Mushroom  Beams  with  Single  and  Double 
Reinforcement  (Dimensionierungsformeln 
fiir  einfach  und  doppelt  bewehrte  Beton- 
plat'tenbalken).  Leopold  Herzka.  Mathe- 
matical discussion  with  tabular  data.  Ills. 
Serial,  ist  part.  8000  w.  Oest  Wochenschr 
f  d  Oeffent  Baudienst — Feb,  26,  1910.  No. 
1249T  D. 

The  Calculation  of  Reinforced  Concrete 
Beams  (Sul  Calcolo  corrcnte  delle  Travi 
a  Traliccio  con  Maglie  rettangolari).  A. 
Danusso.  Mathematical  discussion  of  a 
special  case.  Ills.  Serial,  ist  part.  2800 
w.  II  Cemento — Feb.  15,  1910.  No.  12448  D. 

Longitudinal     Reinforcement    in     Con- 


We  supply  copies  of  these  articles.     See  page  31^. 
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Crete  Columns.  Sanford  E,  Thompson. 
Read  before  the  Nat.  Assn.  of  Cement 
Users.  Shows  that  tests  prove  that  ver- 
tical steel  bars  embedded  in  the  concrete 
increase  the  strength  of  the  column.  2000 
-w.    Cement — March,  1910.    No.  12670  C. 

Industrial  Uses  of  Reinforced  Concrete. 
M.  M.  Sloan.  This  fourth  article  of  a 
series  considers  its  adaptations  to  stacks, 
tunnels,  and  mechanical  equipment.  Ills. 
2000  w.  Engineering  Magazine — April, 
1910.     No.  12686  B. 

The  Use  of  Reinforced  Concrete  in  Ice 
Storage  Houses.  W.  F.  Lee.  Reviews 
briefly  the  history  of  the  use  of  concrete 
and  reinforced  concrete.  Discusses  its 
fireproof  qualities,  its  proper  construction 
and  cost.  4000  w.  Ice  &  Refrig — March, 
1910.    No.  12164  C. 

Representative  Concrete  Structures  on 
the  New  York  Barge  Canal  and  Methods 
of  Inspecting,  Mixing  and  Handling  Con- 
crete. Russell  S.  Greenman.  Condensed 
from  paper  read  at  convention  of  Nat. 
Assn.  of  Cement  Users.  Illustrates  and 
describes  unusual  and  difficult  work.  3000 
w.  Engng-Con — March  30,  1910.  No. 
12767. 

Cost  of  Constructing  a  Reinforced  Con- 
crete Fence  Around  a  Shaft  Top.  F. 
Lavis.  Illustrated  description  of  the  de- 
sign and  construction  of  a  concrete  wall 
around  the  top  of  the  shaft  of  the  Penn. 
R.  R.'s  tunnels  at'  Weehawken,  N.  J.  1400 
w.  Engng-Con — March  30,  1910.  No. 
12762. 

A  Reinforced-Concret'e  Machinery 
Warehouse.  H.  Milton  Boyajohn.  Illus- 
trated description  of  the  construction  of  a 
warehouse  in  Chicago.  1200  w.  Eng  Rec 
March   12,   1910.     No.   12243. 

The  New  Plant  of  the  Carter's  Ink 
Company.  Illustrated  description  of  a  re- 
inforced concrete  factory  building  in  Cam- 
bridge, Mass.     2000  w.     Eng  Rec — March 

19,  1910.     No.  T2370. 

A  Twelve-Story  Concrete  Building 
Without  Interior  Columns.  W.  P.  Ander- 
son. Illustrated  description  of  a  building 
recently  com|)l(tcd  in  Kansas  City,  Mo. 
1200  w.      I'.ng   Kcc — March   5,   19 10.      No. 

12144- 

The  Bismarck  'I'ower  in  Cilanchau  (l'>is- 
markturm  in  (ilauchau).  M.  lia/ali.  11- 
histrated  dcscrii)tion  of  fl(M)r  and  wall  con- 
struction.    2300  w.     Beton  u  ]''isen — I'Vi) 

20.  19 10.     No.  12493  I'. 

.Sec  also  Coal  Prx'kets,  I'Moors.  and 
Kigul  itions,  umler  CoNSiKncnoN  ;  Tanks, 
and  Water  Towers,  under  Watkr  Suri'f.v, 
and  Shafts,  and  Shaft  Sinking,  inidir 
MINING   AND    MI'/rALl.UKCY.    Min 

INC. 

Retaining  Walls. 

A  (ionibined  Concrete  I'ence  and  Re- 
taining Wall.  Illustrated  description  of 
work  in  Detroit,  Mich.,  built  by  the  Mich- 


igan Central  Railroad  Co.     900  w.     Eng 
Rec — Feb.  26,  1910.     No.  12026. 
Roofs. 

The  Groined  Arch  in  Filter  and  Reser- 
voir Construction.  Thomas  H.  Wiggin. 
Read  before  the  Chicago  convention  of 
the  Nat.  Assn.  of  Cement  Users.  Dis- 
cusses methods  of  considering  the  groined 
arch  as  a  support  for  vertical  loads,  and 
matters  related.  Ills.  3000  w.  Eng  Rec — 
March  12,  1910.  Serial,  ist  part.  No. 
12241. 
Specifications. 

Precarious    Expedients    in    Engineering 
Practice.      Discussion   of    John    Hawkes- 
worth's  paper.     4500  w.     Pro  Am  Soc  of 
Civ  Engrs — March,  1910.    No.  12708  E. 
Stacks. 

Unusual    Method   of    Erecting   90- Foot 
Stack.    Warren  O.  Rogers.    Illustrates  and 
describes   the   work.      1500   w.      Power — 
March  8,  1910.     No.  12169. 
Steel. 

Cantilever  Construction  and  Wind- 
Bracing  Details  in  the  People's  Gas  Light 
&  Coke  Co.  Building,  Chicago.  A  21- 
story  building  having  18  stories  carried 
on  cantilevers  is  illustrated  and  described 
Also  the  wind-bracing  system.  800  w.  Eng 
News — March  10,  1910.     No.   12220. 

Constructing  a  Building  Above  an  Un- 
derground Station.  Cross  sections  and  de- 
scription of  a  terminal  building  in  Hobo- 
ken,  N.  J.,  built  above  a  terminal  station, 
where  a  proper  distribution  of  loads  and 
a  limit  of  bearing  value  presented  difficul- 
ties. 1400  w.  Eng  Rec — March  5,  1910. 
No.  12 146. 

The  "New  York  Times"  Building.  Cory- 
don  Tyler  Purdy,  with  abstract  of  discus- 
sion. Illustrated  description  of  the  build- 
ing, discussing  special  features  of  its  steel 
construction  due  to  the  existence  and  oper- 
ation of  the  Subway.  13000  w.  Inst  of 
Civ  luigrs.  No.  3800 — April  20,  1909.  No. 
12592  N. 

Steelwork  in  the  New  York  Municipal 
r.nilding.  Illustrated  detailed  description 
of  a  building  containing  about  J54tH)  tons 
of  structural  steel.  4000  w.  luig  Rec — 
March  19,  19 10.     No.  12364. 

Steelwork  of  the  Bryant  Building,  New 
York.  Illustrates  and  describes  the  frame- 
work of  a  30-st'ory  building,  containing 
about  3(xxi  tons  of  structural  steel,  2500 
w.     b'ng  M^'i: — March  26,  1910.    No.  12663. 

Replacement  of  the  Tower  of  St. 
Michael's  Church  in  Hamburg  (Wicder- 
aufbauiles  Turmes  der  St.  Michaeliskirche 
in  Hamburg).  \\.  Ilcmiicke.  Illustrated 
(lescrii)tion  of  the  design  and  erection  of 
;i  new  steel  tower  on  the  old  foundations. 
Serial,  ist  part.  i8cx)  w.  Deutsche  Bau 
— Feb.  26,  1910.    No.  12474  B. 

See  also  Greenhouses,  under  Construc- 
tion. 
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Tunnels. 

I  Ik-  Rivir  runnels  at  New  York.  J.  V. 
SpringiT.  Illustrated  description  ol  llu- 
submarine  railway  tubes  for  main  line 
service,  and  their  construction.  6000  w. 
Cassier's  Mag — March,  1910.  Special  No. 
No.  IJ523  D. 

The  New  York  Tunnel  I-'xtcnsion  of  the 
IV'imsylvania  Railroad:  The  Site  of  the 
Terminal  Station,  (icorge  C.  Clarke.  De- 
scribes the  preliminary  work  for,  and  the 
prei)aration  of,  the  site,  including  the  dis- 
posal of  material  excavated.  Ills.  14000 
w.  Pro  Am  Soc  of  Civ  Engrs — March, 
1910.    No.  12706  E. 

The  New  York  Tunnel  Extension  of 
the  Pennsylvania  Railroad:  The  Bergen 
Mill  Tunnels.  E.  Lavis.  Illustrated  de- 
tailed description  of  the  construction,  and 
information  relating  to  the  work.  19000 
w.  Pro  Am  Soc  of  Civ  Engrs — Feb.,  1910. 
No.  12657  E. 

Terryville  Tunnel,  New  York,  New 
Haven  &  Hartford  Railroad.  Diagrams 
and  description  of  the  construction  of  this 
tunnel  near  Waterbury,  Conn.,  in  connec- 
tion with  improvement  of  the  line.  3000 
w.    Eng  Rec — Feb.  26,  1910.    No.  12030. 

Constructing  the  Paris  Subway.  Lucien 
Fournier.  Illustrated  description  of  the 
freezing  process  employed.  1500  w.  Sci 
Am  Sup — March  26,  1910.     No.  12645. 

An  Instrument  for  Measuring  and  Re- 
cording Tunnel  Sections.  Illustrated  de- 
scription of  a  tunnel  cross-section  instru- 
ment which  automatically  plots  the  cross- 
section  on  a  reduced  scale.  700  w,  Eng 
News — March  3,  1910.  No.  121 10. 
Wage  Systems. 

See    same    title,    under    INDUSTRIAL 
ECONOMY. 
Waterproofing. 

Waterproofing  Masonry  and  Bridge 
Floors.  Gives  data  from  an  appendix  to 
the  report  of  the  Committee  on  Masonry 
of  the  Am.  Main,  of  Way  Assn.  Ills. 
4500  w.  Eng  Rec — March  26,  1910.  No. 
12664. 

MATERIALS   OF   CONSTRUCTION. 
Cement. 

The  Portland  and  Hydraulic  Cement 
Industry  (LTndustrie  des  Cimento  Port- 
land de  Grappiers  et  Chaux  Hy- 
drauliques).  H.  Laborbe.  A  review  of  the 
industry  and  methods  of  manufacture  in 
France.  Ills.  15200  w.  Mem  Soc  Ing  Civ 
de  France — Dec,  1909.    No.  12406  G. 

See  also  Sewer  Pipe,  under  Municipal. 
Concrete. 

A  Discussion  of  the  Merits  of  Concrete 
for  Shop  Floors.  Leonard  C.  Wason 
Examines  some  of  the  claims  and  objec- 
tions. 3500  w.  Am  Mach — Vol.  :i)^.  No. 
13.    No.  1277^. 

The  Effect  of  Alkali  on  Concrete.  Dis- 
cussion of  the  paper  by  George  Gray  An- 


der.son.      7500   w.      Pro   Am    Soc  of   Civ 
Engrs — March,  1910.    No,  12709  E. 

Tests  Upon  the  Effect  of  Sea  Water 
on  Cement-Sand  Mortar  Briquettes.  Cloyd 
iM.  Chapman.  Read  before  the  Nat.  Assn. 
of  Cement  Users.  Reports  a  series  of  ex- 
periments on  the  tensile  strength  of  ce- 
ment mortar  immersed  for  various  perioids 
in  sea  water.  500  w.  Eng  News — March 
10,  1910.     No.  12219. 

Inirther  Tests  on  tlie  Effect  of  Elec- 
trolysis on  Concrete.  O.  L.  I*21tinge.  An 
account  of  experiments  in  the  electrical 
and  testing  laboratories  of  the  Rensse- 
laer Polytechnic  Inst.  Also  editorial.  Ills. 
4200  w.  Eng  News — March  31,  1910.  No. 
12778. 

Se  also  Aqueducts,  under  Watkk   Sup- 
ply. 
Reinforced  Concrete. 

Tests  of  Reinforced  Concrete  Columns. 
Peter  Gillespie.  Read  before  tlie  Nat. 
Assn.  of  Cement  Users.  Report  of  tests 
and  statement  of  conclusions.  3000  w. 
Eng  Rec — March  5,  1910.  No.  12 142. 
Timber  Preservation. 

The  Seasoning  and  Preservative  Treat- 
ment of  Wooden  Cross-Ties.  F.  J.  An- 
gier.  A  discussion  of  methods  and  re- 
sults, and  of  problems  related.  Also  gen- 
eral discussion.  20000  w.  Pro  N  Y  R  R 
Club — Feb.  18,  1910.     No.  12316. 

The  Strength  of  Treated  Timber.  From 
the  report  of  the  Committee  on  Wood 
Preservation,  at  the  annual  meeting  of  the 
Am.  Ry.  Engng.  &  Main,  of  Way  Assn. 
1200  w.  Eng  News — March  24,  1910.  No. 
12584. 

Tests  of  Creosoted  Timber.  W.  B. 
Gregory.  Gives  report  of  tests,  and  com- 
parison w'ith  untreated  timber.  Ills.  2500 
w.  Pro  Am  Soc  of  Civ  Engrs — Feb., 
1910.     No.  12656  E. 

Preservative  Treatment  of  Poles  (Die 
Verfahren  zu  Konservierung  holzerner 
Leit'ungsmaste).  E.  F.  Petritsch.  Out- 
lines preservatives,  methods  of  treatment, 
and  results.  7500  w.  Elektrotech  u 
Maschinenbau — Feb.  27,  1910.  No.  12606  D. 

MEASUREMENT. 

Cement  Testing. 

Testing  Cement  by  the  Brinell  Ball 
Method.  A  summary  of  facts  from  re- 
cent articles  published  in  French  technical 
papers.  1000  w.  Engr,  Lond — March  4, 
igio.    No.  I22Q3  A. 

Concrete  Testing. 

The  Use  of  Beams  on  a  Reduced  Scale 
for  Static  Tests  of  Reinforced-Concrete 
Construction  (Impiego  delle  Travi  spefi- 
mentali  in  Scala  ridotta  per  le  Prove  sta- 
tiche  delle  Costruzioni  in  Cemento  ar- 
mato).  Italo  Vandone.  A  discussion  of 
the  utility  of  static  test's  on  small  concrete 
beams.  Ills.  Serial,  ist  part.  3000  w. 
Monit  Tech — Feb.  10,  1910.    No.  12447  D. 


We  supply  copies  of  these  articles.     Sec  page  31^. 
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Surveying. 

The  Organization  of  the  Bureau  of 
Surveys.  E.  J.  Dauner.  Describes  the 
organization  of  the  Bureau  of  Surveys  for 
the  city  of  Philadelphia.  3500  w.  Pro 
Engrs'  Club  of  Phila — Jan.,  1910.  No. 
12567  D. 

Marking  the  Alaskan  Boundary.  R.  E. 
Robson.  Describes  methods  and  work  of 
expeditions  in  1908  on  the  Alsek  River, 
and  in  1909  on  the  141st  meridian  in  the 
White  River  region.  Ills.  4000  w,  Cal 
Jour  of  Tech — Feb.,  1910.    No.  12320. 

Determination  of  the  Meridian.  C.  E. 
Rowe.  Describes  the  method  of  direct 
solar  observation,  the  instruments,  attach- 
ments and  calculations.  Ills.  3000  w. 
Mines  &  Min— March,  1910.  No.   12085  C. 

Air-Bubble  Levels  (Sur  le  Niveau  a 
Bulle  d'Air).  Jules  Cesar.  Outlines  the 
sources  of  error  and  methods  of  evaluat- 
ing errors.  1800  w.  Bui  Sci  d  I'Assn  des 
Eleves — Jan.,  1910.  No.  12404  D. 
Testing  Methods. 

See  Fuel  Testing,  under  MECHANI- 
CAL ENGINEERING,  Steam  Engineer- 
ing. 

MUNICIPAL. 
Asphalt  Plants. 

Municipal   Asphalt  Plant,   Kansas   City, 

Mo.        Plan    and    illustrated    description. 

1500  vv.      Eng  Rcc — March  5,    1910.     No. 

12145- 
Pavements. 

Economics  of  Street  Pavements.  From 
report  of  Boston  Finance  Com.  by  Samuel 
Whinery,  Compares  different  pavements 
on  basis  of  cost.  Considers  factors  of 
durability,  and'  adapting  pavement  to  traf- 
fic.   2200  w.    Muiiic  Jour  &  Engr — March 

2,    1910.      No.    I20</). 

Suggested  Standard  Specifications  for 
Macadam,  Brick,  and  (iranite  Block  Pave- 
ment, and  Concrete  Pavement.  Sugges- 
tions presented  by  conmiittecs  appointed 
by  a  convention  of  city  officials  held  at 
Chicago.  25(X)  w.  Fngiig-Con — March  9 
1910.     Serial.     1st  i)art.     No.   f_mo8. 

Paving  lil(K'k  Inspection  at  the  Manu- 
facturing Plant.  W.  A.  Aiken.  Describes 
methods  of  inspection  with  the  object  of 
snpi>Iyiiig  good  materials.  1500  w.  Munic 
iuigng — March,   i(>io.     No.   12324  C. 

Asphalt  I'lock  Paving  in  Toledo.  ¥.  T. 
Cojisaul.  (lives  the  specifications  for 
blocks  and  for  laying  and  the  improved 
methods.  Ills.  2500  w.  Munic  Jour  & 
Fngr — March  2,   1910.     No.   12097. 

lirick    Pavements    in    Ohio.       Illustrates 
and    describes    work    iti    various    places. 
8<KM)  w.      Munic  Jour  &   I''ngr — March  2, 
i<M<».     No.   I2(x;s, 
Roads. 

State  Road  Work  in  New  York  in  190Q. 
Reviews  the  report  of  the  State  Commis- 
sion of  liighways  on  the  first  year's  opera- 
tion   of    tlie    new    highway    law   of    New 


York.  4000  w.  Eng  Rec — Alarch  S,  1910. 
No.  1 2 148. 

Experimental  Work  of  the  New  York 
State  Highway  Commission.  An  account 
of  work  to  obtain  data  upon  the  cost  and 
effectiveness  of  materials  and  methods. 
2200  w.  Eng  Rec — March  12,  1910.  No. 
12246. 

Effect  of  Motor  and  Horse-Drawn  Ve- 
hicles on  Roads.  Logan  Waller  Page. 
Read  at  the  Nat.  Legislative  Con.  Dis- 
cusses the  problems  that  must  be  met  by 
highway  engineers.  2200  w.  Eng  Rec — 
Feb.  26,  1910.     No.  12031. 

Construction  and  Wear  of  Roads.  Henry 
Reginald  Arnulph  Mallock,  with  abstract 
of  discussion.  Discusses  foundations,  sur- 
face, drainage,  and  formation  and  diffu- 
sion of  dust.  20500  w.  Inst  of  Civ  Engrs, 
No.  3826 — March  23,  1909.     No.  12591  N. 

Economics  and  Principles  of  Macadam 
Construction  for  Towns.  D.  T.  Black. 
Discusses  the  serviceable  qualities  of  mac- 
adam roads,  their  construction,  and  dura- 
bility. 2500  w.  Can  Engr — March  4,  19 10. 
No.  12133. 

Macadam  Roads  and  Their  Preserva- 
tion. L.  W.  Page.  Discusses  road  con- 
struction and  maintenance.  General  dis- 
cussion. 12000  w.  Jour  W  Soc  of  Engrs 
— Feb.,  1910.    No.  12557  D. 

Tar  Macadam  and  the  New  "Breining" 
Mixing  Machine  (Ueber  Teermakadam 
und  eine  neue  Teermakadammischma- 
schine,  System  "Breining").  Karl  Brei- 
tenfelder.  Discusses  this  road  material 
and  describes  a  new  device  for  mixing 
and  laying.  Ills.  4500  w.  Oest  Wochenschr 
f  d  Oeffent  Baudienst— Feb.  19,  1910.  No. 
12488  D. 

Notes  on  the  Use  and  Cost  of  Concrete 
Blocks  in  Roadway  Construction.  George 
C.  Wright.  Read  before  the  Nat.  Assn. 
of  Cement  Users.  Describes  an  experi- 
mental road  built  on  this  system,  giving 
cost.  1000  w.  Cement — March,  1910.  No. 
12671  C. 

Dustless  Roads.  Report  of  the  Royal 
Automobile  Club.  2500  w.  Surveyor — 
March  18.  1910.     No.  12725  A. 

Some  Methods  and  Costs  of  Oiling 
Roads  in  St.  Louis  with  a  Description  of 
a  New  Construction  I'juploying  Molded 
Slabs  of  Bitumen  and  .Aggregate.  Ills. 
1800  w.  Engng-Con — March  23,  1910.  No. 
12576. 

Tar- Spraying  Devices  (.\ppareils  a 
Goudronner).  A.  Moreau.  A  report  on 
the  Lassailly  system,  with  details  of  the 
machine.  Ills.  3<hk)  w.  Bui  Soc  d'Encour 
— Jan.,   i()i().     No.  12417  G. 

The  Vinsoimeau  System  of  Tar  Spray- 
ing (Lc  Systenie  dc  Goudronnage  'des 
Routes  par  M.  J.  Vinsonncau).  A.  Moreau. 
Describes  the  machine  and  discusses  the 
system.  Ills.  27(X)  w.  Bui  Soc  (TEncour 
— Jan.,  1910.    No.  12418  G. 


IV'c  siihhtv  lohit's  of  lln'sc  lulich's.     See  hiuw    ^17. 
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Sanitation. 

I'rDKtcss  i)f  Sanitary  Kcfonn.  IT.  T. 
Wakdain.  Prcsidi-ntial  address  before 
the  Institute  of  Sanitary  l'"nj>;ineers  on  the 
advance  of  sanitation.  Short  discussion 
5500  \v.  Surveyor — I'Vh.  2S,  U)\o.  No. 
12183  A. 
Sewage  Disposal. 

Tlie  Stumbling  Hlock  in  Sewapc  Puri- 
fication and  the  Means  of  Overcoming  It 
(La  Pierre  d'Achoppement  dc  I'l^pura- 
tion  des  Eaux  d'Egout  ct  le  Moyen  dc  la 
Tourner).  A.  Puech.  Discusses  the  dif- 
ficulties in  dealing  with  suspended  mat- 
ter in  sewage  and  outlines  various  solu- 
tions of  the  problem.  Ills.  6000  w.  Bui 
Soc  d'Encour — Jan.,  1910.     No.  12419  G. 

Sewage  Treatment  to  Prevent  River 
Pollution,  A  statement  by  George  A. 
Johnson  at  the  convention  of  the  Indiana 
Sew.  &  Water  Sup.  Assn.  A  discussion 
of  sewage  purification.  2500  w.  Eng  Rec 
— March  19,  1910.     No.  12365. 

Sewage  of  Ten  Million  Population. 
Kenneth  Allen.  Gives  data  collected  by 
the  New  York  Bay  Pollution  Commission 
concerning  conditions  attending  the  dis- 
posal of  sewage  in  the  metropolitan  dis- 
trict. 2500  w.  Munic  Jour  &  Engr — 
March  23,  1910.  Serial,  ist  part.  No. 
12542. 

The  Drainage  of  a  Country  House. 
J.  D,  Watson.  Read  before  the  British 
Insf.  of  San.  Engrs.  Discusses  the  dis- 
posal of  sewage  from  isolated  buildings. 
Ills.  2500  w.  Can  Engr — March  25,  1910. 
Serial,  ist  part.  No.  12672. 
Sewage  Distribution. 

Notes  on  the  Automatic  Revolving  Sew- 
age-Distributors at  the  Derby  Sewage 
Disposal  Works.  Arthur  Percy  Mad- 
docks.  A  report  of  tests.  3500  w.  Inst 
of  Civ  Engrs,  No.  3819 — 1909.  No. 
12595  N. 

Sewage  Distribution  Tests  at  Mount 
Vernon,  N.  Y.  Charles  A.  Hammond. 
An  illustrated  report  of  experiments  to 
ascertain  the  actual  discharge  of  various 
sizes  of  cylindrical  nozzles,  and  the  rela- 
tive efficiency  of  spray  distribution  by  va- 
rious forms  of  splash-cups  under  differ- 
ent conditions.  2500  w.  Eng  News — 
March  24,  1910.  No.  12583. 
Sewage  Testing. 

The  Sewage  Testing  Station  of  the  San- 
itary District  of  Chicago.  Langdon 
Pearse.  An  account  of  the  study  of  the 
sewage  problem  in  Chicago  to  obtain  data 
regarding  the  cheapest  and  best  plan  for 
increasing  the  present  facilities  for  sewage 
development.  Ills.  5000  w.  Eng  News — 
March  31,  1910.  No.  12777. 
Sewer  Pipe. 

Cement  Pipe  for  Sewer  Purposes.  O. 
U.  Miracle.  Read  before  the  N.-W. 
Cement  Products  Assn.  Brieflv  discusses 
the    principal    objections    raised,    showing 

H'e  supply  copies  of  tli 


them  to  be  groundless.     1200  w.     Cement 
Age — March,  1910.     No.  12543. 
Sewers. 

Some  Points  for  Consideration  in  the 
.Sewering  of  Small  Towns.  Henry  C. 
.Adams.  Discusses  the  capacity  of  sewers, 
gradients,  size  of  pipes  and  joints,  tests, 
manholes,  ventilation,  etc.  3,000  w.  Sur- 
veyor— March  4,  1910.     No.  12284  A. 

A  Large  Storm  Sewer  SupixDrted  on 
Piers.  A  reinforced-concerte  sewer  in 
Philadelphia  is  illustrated  and  the  con- 
struction described.  1300  w.  Eng  Rec — 
March  19,  1910.     No.  12371. 

See    also    Reinforced    Concrete,    under 
I>Rii)f;r:s. 
Snow  Removal. 

Method  and  Cost  of  Snow  Removal  in 
,St.  Louis,  Mo.,  by  Elushing  It  Through 
the  City  Sewers.  Illustrated  description. 
900  w.  Engng-Con— March  30,  19 10.  No. 
12765. 
Surveying. 

See  same  title,  under  Measurement. 

WATER  SUPPLY. 

Analysis. 

The  Sanitary  Examination  of  Water. 
L.  K.  Russell,  in  the  Clarkson  Bui.  Con- 
siders examinations  necessary  to  insure  a 
safe  water  for  domestic  use.  2500  w. 
Engng-Con— March  23,  1910.  No.  12577. 
Aqueducts. 

The  Grindleford  to  Rowsley  Section  of 
the  Derwent  Aqueduct.  Alex.  H.  Jame- 
son. Illustrated  description  of  "Contract 
B,"  covering  this  portion  of  the  work. 
Plate.  2200  w.  Engr,  Lond— March  4. 
1910.    No.  12292  A. 

Concrete  Arch  Tests — Medina  Aque- 
duct. Explains  the  necessity  of  construct- 
ing this  aqueduct  and  the  selection  of  a 
concrete  arch  of  single  span  as  the  type, 
and  describes  extensive  tests  on  concrete 
prisms  and  model  arches  for  the  purpose 
of  obtaining  information  for  this  impor- 
ant  work.  Ills.  3500  w.  Barge  Canal 
Bui— Eeb.  1910.    No.  12317  N. 

Tests  of  Models  of  the  Medina  Aque- 
duct Arch.  From  advance  sheets  of  the 
Barge  Canal  Bulletin.  An  illustrated  ac- 
count of  tests  made  to  obtain  information 
concerning  the  behavior  of  concrete  under 
certain  conditions  of  stress,  in  connection 
with  the  design  of  probably  the  most  im- 
portant piece  of  concrete  arch  construction 
yet  undertaken.  3500  w.  Eng  Rec— 
March  5,  19 10.     No.   12 140. 

See  also  Hydro-Electric,  under  ELEC- 
TRICAL   ENGINEERING,    Generating 
Stations. 
Columbus,  0. 

The  Improved  Water  and  Sewage 
Works  of  Columbus,  Ohio.  Discussion  of 
the  paper  by  John  H.  Gregory,  iiooo  w. 
Pro  Am  Soc  of  Civ  Engrs— March,  1910. 
No.  1 27 10  E. 

ese  articles.     See  page  317- 
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Dams. 

Plans  and  Specifications  for  Early  Tim- 
ber, Earth  and  Masonry  Dams  Built  in 
Connecticut.  Illustrates  and  describes 
dams  designed  by  Harry  T.  Potter,  three 
built  between  i860  and  1870,  and  nine 
built  between  1881  and  1891,  as  described 
in  a  paper  by  C.  E.  Chandler,  read  before 
the  Conn.  Soc.  of  Civ.  Engrs.  5000  w. 
Engng-Con — March  9,  1910.     No.  12199. 

Concrete  and  Masonry  Dam-Construc- 
tion in  New  South  Wales.  Leslie  Augus- 
tus Burton  Wade,  with  abstract  of  dis- 
cussion. Illustrated  detailed  description 
of  certain  dams  constructed  for  storing 
water.  48500  w.  Inst  of  Civ  Engrs,  No. 
3791 — March  9,  1910.     No.  12590  N. 

Building  the  Olive  Bridge  Dam  for  the 
Catskill  Water  Supply.  Illustrated  de- 
scription. 1500  w.  Sci  Am — March  19, 
1910,     No.   12348. 

Description  of  the  New  Dam  and  Pump- 
ing Station  Built  by  the  City  of  Peter- 
borough, Ont.  A.  W.  Ellson  Fawkes. 
Illustrated  description  of  the  work.  1600 
w.    Can  Engr — March  4,  1910.    No.  12132. 

The  Shut-Off  Dam  at  the  Charles  River 
Basin.  James  W.  Rollins,  Jr.  A  critical 
discussion  of  the  plans  submitted,  de- 
scribing the  design  finally  constructed. 
Ills.  General  discussion.  7500  w.  Jour 
Assn  of  Engng  Socs — Jan,  19 10.  No. 
12570  C. 

The  Movable  Dam  Across  the  Red 
River  at  St.  Andrew's  Rapids.  H.  P. 
Borden.  Explains  the  conditions  and  de- 
scribes the  solution  of  the  problem  by  the 
construction  of  a  Camere  curtain  (lam, 
the  first  constructed  on  the  American  con- 
tinent. Ills.  5000  w.  Eng  Rec — March 
26,  1910.     No.  12660. 

Partial  Failure  of  a  Concrete  Dam  at 
Austin,  Pa.  General  plans  and  detailed 
description  of  the  concrete  dam  for  the 
Hayless  I^ilp  &  Paper  Co.,  with  an  ac- 
count of  the  trouble.  2500  w.  luig  News 
— March  17,  1910.     No.  123 16. 

I'ishways     (Uebcr    Anlage    von    L'isch- 
passen).    S.  Bittcrli.     Discusses  their  de- 
sign, illustrating  types.     22(X)  w.     Schwei/ 
Ban — I'VI).  12,  1910.     No.  12476  H. 
Diversion  Damages. 

The  Underlying  Principles  (loverning 
Riparian  Water  Rights  and  Diversion 
Suits.  Charles  i'\  Choate,  Jr.,  with  dis- 
cussion, {explains  the  nature  of  the  right 
the  riparian  owner  iK)ssesses,  7000  w. 
Jour  N  Fug  W-Wks  Assn — March,  1910. 
No.  12597  h\ 

Report  of  Connnittee  .Appointed  to  Col- 
lect Data  Relating  to  Awards  for  Water 
and  Water-Power  Diversion.  I'^xplains 
methods  and  value  of  data,  the  approxi- 
nmte  power  derivable  from  New  I'.ngland 
watersheds,  and  related  information,  with 
bibliography.  45000  w.  Jour  N  Eng  W- 
Wks  Assn — March,  1910.    No.  12596  l\ 


E.  P.  and  S.  Railway. 

The  Water  Supply  of  the  El  Paso  and 
Southwestern  Railway  from  Carrzozo  to 
Santa  Rosa,  N.  Mex.  J.  L.  Campbell. 
Describes  the  supply  serving  the  division 
named,  a  distance  of  128  miles.  Ills. 
7200  w.  Pro  Am  Soc  of  Civ  Engrs — 
March,  1910.  No.  12707  E. 
Fire   Protection. 

Fire  Wastes.  Herbert  M.  Wilson.  Dis- 
cusses the  enormous  fire  losses  in  the 
United  States  and  its  relation  to  the  water 
supply.  Discussion.  3500  w.  Pro  Am 
W-Wks  Assn — 1909.     No.  12752  N. 

Toronto  High  Pressure  Fire  System. 
C.  L.  Fellows.  Illustrated  description. 
1200  w.  Pro  Am  W-Wks  Assn — 1909. 
No.  12759  N. 

The  High  Pressure  Fire  System  of  Bal- 
timore. Raymond  Schlegel.  Describes 
the  high  pressure  fire  line  under  con- 
struction. 2000  w.  Cornell  Civ  Engr — 
March,  1910.    No.  12545  C. 

Factories  and  Their  Fire  Protection. 
Franklin  H.  Wentworth.  An  illustrated 
article  explaining  certain  fundamental 
principles  to  be  kept  in  mind  in  planning 
a  factory,  and  describing  details.  2500  w. 
Archt  Rec — March,  1910.  No.  12021  C. 
Ground  Waters. 

Observation  and  Investigation  of 
Ground-Water  Sources  (Beobachtung  und 
Ermittlung  von  Grundwasserstanden  und 
Stromungen).  Rudolf  Miiller.  Describes 
a  simple  device  for  investigation  at  depths 
of  one  or  two  metres  beneath  the  surface. 
Ills.  3000  w.  Oest  Wochenschr  f  d  Oef- 
fent  Baudienst — Feb.  19,  1910.   No.  12489  D. 

The  Computation  of  Ground  Water 
.Supplies  (Contributo  alia  Teoria  delle 
Falde  idriche  nei  Terreni  permeabili). 
Carl  l^'ossa-Mancini.  A  mathematical  dis- 
cussion, including  consideration  of  rain- 
fall. Ills.  7000  w.  Ann  d  Soc  d  Ing  e  d 
Arch  Ital — Feb.  i,  19 10.  No.  12444  F. 
Hydrants. 

Progress   Report   of   the   Committee  on 
Proposed     Specilications     for     Post     Hy- 
drants.   Discussion.    55(X)  w.    Jour  N  Eng 
W-Wks  Assn— March,  1910.    No.  12598  F. 
Irrigation. 

Irrigation  in  Turkey  (L'lrrigation  en 
'Pur{|uie).  Louis  Godard.  A  review  of 
the  irrigation  projects  of  the  Turkish 
government.  Ills.  4000  w.  Genie  Civil 
—  I'Vb.  12,  H)i().  No.  12439  D. 
Liverpool. 

Completion  of  Liverpool  Water- Works 
at  Vyrnwy.  b'irst  article  of  a  series  de- 
scribing in  detail  the  great  Welsh  water 
svheme  for  the  supply  of  Liverpcx)!.  Ills. 
ij<x)  w.  I'.ngr,  Lond — March  18,  1910. 
Serial.  1st  part.  No.  12741  A. 
Mexico. 

Water  Problems  in  Mexico.  Edward 
Bartow.      An    illustrated    explanation    of 
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conditions  and  the  work  accomplished. 
1200  w.  IVo  Am  \V-\V'ks  Assn — 1909. 
\().   \2^;U^  N. 

Pipe  Corrosion. 

Action  of  St.  Louis  Water  on  Metals 
and  Alloys.  Abstract'  of  a  paper  by 
\V.  V.  Monfort  before  the  Illinois  Water 
Supply  Assn.  describing-  the  action  of 
chemically  treated  water  upon  the  metal 
of  the  distribution  system.  3000  w.  iMig 
Rec — March   19,   1910.     No.   12366. 

Pipe  Failures. 

A  lireak  in  a  Water  Main  at  Spring- 
field, Mass.  I'-lbert  V..  Lochridpc  Wrxal 
account'  of  the  accident  and  its  conse- 
quences. 700  w.  Eng  News — March  31, 
1910.     No.  12781. 

Purification. 

The  Development  of  the  Water  Supply 
at  Superior,  Wisconsin,  with  Special  Ref- 
erence to  the  Iron  Removal  Plant  Now 
in  Operation.  William  C.  Lounsbury.  An 
illustrated  account  of  the  water  supply  of 
Superior.  3000  w.  Pro  Am  W-Wks  Assn 
1909.     No.  12754  N. 

Reforestation. 

Reforestation  of  the  Marginal  Lands 
of  the  Wachuseft  Reservoir  of  the  Metro- 
politan Water  Works,  Boston,  Mass.  E. 
R.  B.  Allardice.  Outlines  the  general  plan 
adopted  and  describes  the  work  of  raising 
from  seed  the  trees  to  be  used  in  the 
field  and  the  improvement  and  protection 
on  existing  forests.  'Ills.  Discussion. 
loooo  w.  Jour  Assn  of  Engng  Socs — 
Jan,  1910.     No,  12572  C. 

Reservoirs. 

See  Roofs,  under  Construction  ;  and 
Reforestation,  under  Water  Supply, 

Tanks. 

A  Water  Tank  with  a  Dome  Supported 
Bottom.  Brief  illustrated  description  of 
a  novel  tank  recently  built  in  Mexico. 
It  is  of  reinforced  concrete  carried  on  a 
circular  rubble  wall  with  a  novel  type 
of  floor  construction.  1000  w.  Eng  Rec 
— Feb.  26,  1910.     No.  12029. 

Some  Methods  and  Cost  of  Building 
Reinforced  Concrete  Cisterns.  Benjamin 
Brooks.  Plan  and  description  of  rein- 
forced-concrete  cisterns  for  water  storage, 
San  Francisco,  Cal.  2500  w.  Engng-Con 
— March  30,  1910.     No.  12766. 

Wastes. 

Waste  Water  Survey,  City  of  Chicago. 
T.  C.  Phillips.  Explains  the  methods  of 
investigation.  Discussion.  7500  w.  Pro 
Am  W-Wks  Assn — 1909.    No.  12751  N. 

Water  Towers. 

A  Concrete  Water  Tower.  A.  Kemp- 
ke3%  Jr.  Illustrated  description  of  an  ele- 
vated tank  of  novel  design  for  the  water 
works  system  of  the  city  of  Victoria,  B. 
C,  with  the  reasons  for  adopting  the 
type  of  structure  used,  the  method  of  con- 
struction and  cost.  3000  w.  Pro  Am  Soc 
of  Civ  Engrs — Feb.,  1910.    No.  12653  E. 


Water  Works. 

liraiiilrec  Water- Works  h'xtension. 
Brief  description  of  the  work  completed 
in  connection  with  an  important  scheme 
of  extensions.  The  deepening  of  an  old 
well  and  the  installation  of  new  pumping 
machinery.       1500    w.      h"-ng.,    Lond — l'"cl). 

25,    H)IO.       .\o.    I2I<>5    A. 

Water-Works  Valuation. 

The  Necessary  i'Llemcnts  for  Water- 
works Valuation.  John  W.  Alford. 
Read  before  the  Indiana  San.  &  Water- 
Suply  Assn.  Outlines  four  methods  of 
valuing  public  utility  property  which  have 
been  upheld  by  the  courts,  and  discusses 
in  detail  the  valuation  by  reprmluction. 
2500  w.  Eng  News — March  10,  1910.  No, 
1 22 1 7, 

Notes  on  Going  Value  and  Methods  for 
Its  Computation,  John  W.  Alvord.  Dis- 
cusses the  theory  of  valuation  by  repro- 
duction. General  discussion  follows. 
32600  w.  Pro  Am  W-Wks  Assn — 1909. 
No.  12753  N. 

Weirs. 

A  New  Type  of  Weir  Construction 
(Das  Kragnadelwchr).  Otto  Felix 
iSchossberger.  A  detailed  mathematical 
discussion  of  the  'design  of  a  new  type 
of  needle  weir.  Ills.  Serial,  ist  part. 
5000  w.  Oest  Wochenschr  f  d  Oeffent 
Baudienst — Feb.  5,  1910.    No.  12487  D. 

WATERWAYS  AND   HARBORS. 
Barge  Canal. 

Rapid  Progress  of  the  New  York  State 
Barge  Canal.     Illustrated  report  of  recent 
work.     800  w.     Sci  Am — March   5,    1910. 
No.  12069. 
Bulkheads. 

The  Sea  Wall  in  Connection  with  Build- 
ings. George  A.  Orrok.  Read  before  the 
Conn.  Soc.  of  Civ.  Engrs.  Describes  a 
number  of  bulkhead  constructions  that 
have  been  used  with  success,  stating  diffi- 
culties encountered  and  approximate  costs. 
Ills,  2200  w.  Eng  Rec — Feb.  26,  1910. 
No.  12032. 
Canal  Regulators. 

Collapse  of  an  Important  Canal  Head 
.Sluice  in  Egypt.  Sir  Hanbury  Brown. 
Illustrated  account  of  the  wreck  of  the 
Menufia  head  regulator  on  Dec.  26,  1909. 
2500  w.  Engr,  Lond — March  18,  19 10. 
No.  12738  A. 
Canals. 

See    Barge    Canal,    under    Waterways 
AND  Harbors. 
Dredges. 

Clay-Cutting  Suction  Dredger  for  Auck- 
land, N.  Z,  Illustrated  description  of  a 
recently  built  pontoon  suction  dredge 
for  deepening  Auckland  harbor  and  re- 
claiming land  at  that  port.  500  w.  Engr, 
Lond — March  11.  1910.     No.  12503  A. 

See  also  Dredginer.  under  ELECTRI- 
CAL ENGINEERING,  Power  Applic.v 
tion. 
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Flood  Protection. 

The  Protection  and  Drainage  of  Lands 
Subject  to  Overflow,  Notes  from  a  paper 
by  C.  W,  Brown  before  the  Ills.  Soc.  of 
Engrs.  &  Survs.  Discusses  the  design  and 
construction  of  such  works.  3300  w.  Eng 
Rec — Feb.  26,  1910.  No.  12033. 
Floods. 

The  Engineering  Features  of  the  Re- 
cent Floods  in  Paris.  Explains  conditions 
that  caused  the  floods,  giving  a  record  of 
the  height  in  Paris  and  the  damage.  Ills. 
4500  w.  Eng  News — March  24,  1910,  No. 
12582. 

The  Seine  Flood  of  January,  1910  (La 
Crue  de  la  Seine,  de  Janvier,  1910).  A. 
Dumas.  A  review  of  the  history  of  the 
flood,  profusely  illustrated.  9000  w. 
Genie  Civil — Feb.  5,  1910.    No.  12436  D. 

Fighting  the  Paris  Flood.  Warren  H. 
Miller,  Describes  the  floor,  the  problems 
to  be  met,  and  the  methods  used  in  solv- 
ing them.  Ills.  3000  w.  Eng  Rec — Feb. 
26,  1 9 10.    No.  12025. 

Cause  and  Remedies  of  the  Seine  Floods 
(Les  grandes  Crues  de  la  Seine,  Causes  et 
Remedes).  C.  Boutillier,  A  study  of  the 
problems  presented  by  the  recent  flood. 
5000  w,  Tech  Mod — Feb.,  1910.  No. 
T2426  D. 
France. 

The  Inland  Waterways  Propaganda  in 
France.  Explains  how  the  waterways  de- 
velopment was  brought  about,  and  the  at- 
titude of  the  government.  20O0  w.  Eng 
News — March  24,  19 10.  No.  12587. 
Locks. 

The  I^ocks  and  Gates  of  the  Panama 
Canal.  Map  and  plate  with  illustrated 
description  of  the  structures  and  explana- 
tion of  the  principles  governing  their  de- 
sign, 6500  w.  JCng  Rec — Feb.  26,  1910. 
No.  12024. 
Panama  Canal. 

The  Real  Status  of  the  Panama  Canal 
as  Regards  Neutralization.  H,  S.  Knapp. 
Discussion  regarding  freedom  of  passage 
and  inviolability  in  war,  stating  facts  and 
conclusions  favoring  its  being  fortified 
and  garrisoned.  15800  w.  Pro  U  S  Nav 
Inst— March,  1910.     No.   12537  F. 

Sec     also     Locks,     under     Watf.rvvavs 
AND  Harbok-s. 
Piers. 

The  Chelsea  Section  Improvement — A 
Municipal  luitcrprisc.  Illustrated  descrip- 
tion of  the  mine  piers  extending  from 
Little  West  Twelfth  Street  to  West  Twen- 
ty-second Street,  on  the  North  River,  New 
York  (^ity.  A  bulkhead  wall  of  concrete 
and  masonry,  pier  sheds,  and  their  equip- 
ment. 1500  w.  Archts  &  Hldrs'  Mag — 
I''eh.,   1910.     No,   12210  C. 

Structural  Features  of  New  Concrete 
Recreation  Pier  at  Albany,  N.  Y.  Illus- 
trated description  of  a  new  recreation  and 
boat   pier  being  constructed   after  designs 

ll'c  su{>t'ly  cofics  of  these  articles 


by  Walter  Melius,     700  w.     Engng-Con — 
March  2^,  1910,    No.  12574. 

Pollution. 

See  Coke-Oven  Effluents,  under  MIN- 
ING AND  METALLURGY,  Coal  and 
Coke. 

River  Regulation. 

Regulation  of  the  Lower  Elbe  from 
Hamburg  to  Brunshausen  (Regulierung 
der  Unterelbe  von  Hamburg  bis  Bruns- 
hausen). A.  V.  Horn.  Describes  methods, 
cost,  etc.  Ills.  6500  w.  Oest  Wochenschr 
f  d  Oeffent  Baudienst — Feb.  26,  1910.  No. 
12490  D. 

Sea-Water  Freshening. 

Distribution  of  Sea  Water  in  the  Charles 
River  Basin  After  Excluding  Tidal  Wa- 
ters. Morton  F.  Sanborn.  Investigations 
to  determine  the  rate  of  freshening  and 
study  of  the  circulation  are  described. 
2500  w.  Eng  News — March  10,  1910,  No. 
12214. 

Stream  Flow. 

The  Relation  of  Forests  to  Stream 
Flow.  Maj,  William  W.  Harts.  From 
Prof.  Mem.,  Engrs.'  Bureau,  U.  S.  Army. 
Reports  a  study  of  the  Cumberland  and 
the  Tennessee  rivers  which  refutes  state- 
ments regarding  deforestation  and  navi- 
gation. Also  a  letter  from  R,  C.  Beards- 
ley  and  editorial.  6500  w.  Eng  News — 
March  3.  1910.    No.  12109. 

U.  S.  Waterways. 

Light  from  Europe  on  Proposed  Water- 
way Development  in  the  United  States. 
Editorial  on  the  report  by  W,  H.  Lindley 
dealing  with  European  waterways,  com- 
paring with  report  regarding  the  Missis- 
sippi and  its  tributaries.  1800  w.  Ry  Age 
Gaz — March  25,  1910,     No,  12639. 

Water  Powers. 

The  I'A'aluation  of  Water  Rights.  Ar- 
thur Halsted.  Gives  a  method  of  evalu- 
ating a  water  right  which  is  applicable  to 
a  special  case  of  an  undeveloped,  or  par- 
tially developed  water  power.  3000  w. 
I'jig  Rec — Feb.  26.   iqio.     No.  12028. 

MISCELLANY. 
Caisson  Disease. 

Caisson  Disease.     I'.ditorial  on  an  inves- 
tigation of  the  Admiralty  Committee.  2200 
w.    iMigiig— I'Vl).  18.  TO  10.     No,  IJ063  A. 
U.  S.  Reclamation  Service. 

I'-xtracts  from  the  Testimony  of  Arthur 
P.  Davis,  Chief  iMigineer  of  the  U.  S. 
Reclamation  Service,  before  the  Commit- 
tee to  Investigate  tlie  Interior  Depart- 
ment and  h'orestry  Service.  3500  w.  Eng 
News— March  31.  i()io.  No.  12780. 
Wood  Refuse. 

An  Important  Development  in  the  Util- 
ization of  W^ood  Refuse.  Walter  Iv  Trues- 
dell.  Describes  a  plant  being  built  at  Had- 
lock.  Washington,  for  producing  ethyl 
alcohol  on  a  commercial  scale,  and  ex- 
plains use  of  the  residue.  2500  w.  Cornell 
Civ    I'".ngr— March,    1910.     No.    12546  C. 


See  page  317. 
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COMMUNICATION. 
Radiotelegraphy. 

Wireless  Tclc^rai)!!}'  and  Telephony. 
Cornelius  D.  Ehrct.  A  review  clcalinj^f 
only  with  wireless  telegraphy  and  wireless 
telephony  employing  electro-magnetic 
waves.  Short  discussion.  6500  w.  Pro 
Enprs'  Club  of  Phila — Jan.,  1910.  No. 
125(15  D. 

The  Radiation  from  Directive  Aerials  in 
Wireless  Telegraphy.  L.  U.  Walter.  Deals 
with  the  question  of  dirigihility  in  tlie 
emission  of  electric  waves,  taking  into  ac- 
count the  methods  of  Artom,  and  of  Bel- 
lini and  Tosi.  2000  w.  Elect'n,  Lond — 
Feb.  25,  1910.     No.  12177  A. 

Joint  Navy  and  Fessenden  Long-Dis- 
tance Wireless  Tests.  An  account  of  tests 
made  and  to  be  made  in  the  interest  of 
the  U.  S.  Navy  Department,  especially 
with  the  Fessenden  apparatus.  2000  w. 
Elec  Wld — ]\Iarch  31,  1910.  No.  12628. 
Radiotelephony. 

The  Collins  Long-Distance  Wireless 
Telephone.  William  Dubilier.  Illustrated 
detailed  description.  1000  w.  Elect'n, 
Lond — March  4,   1910.     No.   12281  A. 

See  also   Radiotelegraphy,  under   Com- 
munication. 
Telephony. 

The  Early  Days  of  the  Telephone. 
Facts  from  the  testimony  of  Theodore  N. 
Vail  before  a  joint  committee  of  the  N. 
Y.  State  Legislature.  6500  w.  Elec  Rev, 
N  Y — March  5,  1910.     No.  12163. 

Telephone  Circuits.  Prof.  J.  Perry.  Ab- 
stract of  a  paper  before  the  Physical  So- 
ciety, with  remarks  of  interest  by  Major 
O'Meara  and  A.  W.  Martin  in  connection 
with  the  Post-Ofifice  telephone  cables.  4500 
w.  Elect'n,  Lond — March  11,  1910.  No. 
12330  A. 
Telephotography. 

The  Semat  System  of  Telephotography 
(Le  Teleautocopiste  Semat).  M.  de  Ker- 
mond.  Illustrated  description.  2000  w. 
L'Elecn — Feb.  5,  1910.    No.  12427  D. 

DISTRIBUTION. 
Condensers. 

Tubular  Electric  Condensers.  A.  D. 
Budd.  Illustrates  and  describes  a  process 
of  producing  condensers  from  paper, 
soaked  with  a  well-adhering  insulating 
varnish.  1200  w.  Elec  Wld — March  24, 
1910.  No,  12580. 
Fuses. 

An   Investigation  of  the  Fusing  of  Sil- 
ver, Copper,  and  Lead  Wires  in  Porcelain 
Tube  Cartridges    (Abschmelzversuche  mit 
Silberdrahten,    Kupferdriihtcn    und    Blei- 
drahten       in       Porzellan-Rohrpatronen). 


Robert  ICdIer  and  Robert  Schuster.  De- 
scribes the  tests  and  reports  results.  Ills, 
Serial-  ist  part.  2(K)0  w.  h'lektrotechniker 
— h'eb.  10,   1910.     No.  12497  1^- 

DYNAMOS   AND   MOTORS. 
A.  C.  Dynamos. 

The  Design  of  Turbo  Field  Magnets  for 
Alternate-Current  Generators  with  Spe- 
cial Reference  to  Large  Units  at  High 
Speeds.  Miles  Walker.  Re-opens  the  con- 
troversy between  the  salient  pole  type  and 
the  cylindrical  type,  giving  reasons  why 
the  latter  is  better  suited  for  obtaining 
the  greatest  possible  output  from  a  given 
diameter.  Ills.  3500  w.  Inst  of  Elec 
Engrs — March  10,  1910.    No.  12716  N. 

Armature  Reaction  and  Compounding 
of  Alternators.  J.  E.  Dalemont  and  L.  A. 
Hcrdt.  Discusses  the  causes  of  drop  in 
alternators,  and  explains  two  methods  of 
compensation.  2200  w.  Elect'n,  Lond — 
March  11,  19 10.     No.  1233 1  A. 

Short-Circuiting  of  Large  Electric  Gen- 
erators and  the  Resulting  Forces  on  Ar- 
mature Windings.  Miles  Walker.  Deals 
with  the  currents  which  flow  when  large 
electric  generators  are  short-circuited. 
Ills,  5000  w,  Inst  of  Elec  Engrs — 
March  8,  1910.     No.  12328  N. 

Voltage  Regulation  of  Alternators.  Bur- 
ton McCollum,  Explains  methods  of  de- 
termining the  regulation  of  an  alternator. 
3300  w.  Bui  Univ  of  Kansas,  No.  i — Nov., 
1909.  No.  12650  N. 
A.  C.  Motors. 

Discussion  on  "On  the  Space  Economy 
of  the  Single-Phase  .Series  Motor,"  New 
York,  January  14,  1910.  Discussion  of 
paper  by  William  S.  Franklin  and  Stanley 
S.  Leyfert.  5000  w.  Pro  Am  Inst  of 
Elec  Engrs — ]\Iarch,  1910.  No.  12705  F. 
Commutation. 

Commutation.  F.  W.  Carter.  A  discus- 
sion of  resistance  and  reactance  of  coil 
circuits  during  the  commutating  period. 
Also  editorial  note.  3000  w.  Elec  Wld — 
March  31,  1910.  No.  12627. 
Failures. 

Lessons   of    Some   Motor   and   Dynamo 
Failures,       Howard    S.    Knowlton.       Ex- 
plains causes  of  trouble.     1800  w.     Power 
— March  8,  1910.     No.  12171. 
Heating. 

The  Influence  of  Ventilation  on  the 
Temperature  of  Bare  or  Insulated  Con- 
ductors (De  rinfluence  de  la  Ventilation 
sur  la  Temperature  de  Regime  des  Con- 
ductcurs  nus  ou  isoles),  Louis  Roy. 
Mathematical  discussion.  4000  w.  Bui 
Soc  Int  d"Elecns — Feb.,  1910.  No.  12410F. 
Induction  Motors. 

The  Operation  of  Single-Phase  Induc- 
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tion  Motors  (Die  Wirkungsweise  des  ein- 
phasigen  Induktionsmotors).  Gustav  Be- 
nischke.  Mathematical  discussion  of  in- 
duction-motor characteristics.  Ills.  3200 
w.  Elec  Kraft  u  Bahnen — Feb.  4,  1910. 
Xo.  12499  D. 
Motor  Converters. 

The  Cascade  Converter  (Der  Kaska- 
denumformer).  H.  S.  Hallo.  A  prac- 
tical discussion  of  its  operation.  Ills. 
4000  w.  Elek  Kraft  u  Bahnen — Feb.  14, 
1910.  No.  12600  D. 
Motor  Generators. 

Motor-Generator  Sets  of  3000  Kilo- 
watts Maximum  Continuous  Rating.  David 
Hall.  Illustrated  descriptions  of  recent 
designs.  1200  w.  Elec  Jour — March,  1910. 
No.  1 23 1 4. 
Speed  Regulation. 

The  Routin  Automatic  Governor  for 
Alternators,  Turbines,  etc.  (Regulateurs 
automatiques,  systeme  J.  L.  Routin  appli- 
cables  aux  Alternateurs,  Turbines,  etc.). 
Illustrated  description  of  the  governor 
and  its  application.  2500  w.  L'Elecn — 
Feb.  26,  19 10.     No.  1 243 1  D. 

A  New  System  of  Governing  Three- 
Phase  Motors  and  a  Comparison  with 
Systems  Hitherto  Used  (Ein  neues  Sys- 
tem regelbarer  Drehstrommotoren  und  ein 
Vcrgleich  desselben  mit  bisher  angewand- 
ten  Systemen  zum  Rcgeln  der  Umlauf- 
zahl  elektrischcr  Motorcn).  A.  Scherbius. 
Detailed  description.  Ills.  Serial.  ist 
part.  2600  w.  Elek  Kraft  u  Bahnen — 
F'eb.  24,  T910.  No.  12602  D. 
Standardization. 

Sonic  Notes  on  Standardization  of 
Electrical  Machines.  R.  Orscttich.  Dis- 
cusses the  arrangements  generally  adopted 
in  the  manufacture  of  dynamo-electric 
machinery.  4500  w.  Elect'n,  Lond — 
March  11,  1910.  No.  12329  A. 
Stray  Currents. 

The  Genesis  and  Avoidance  of  Stray 
Currents  in  Machine  I'ramcs  (luitstch- 
ung  und  Vermcidung  von  Lagcrstrom 
en).  Leonhard  Adler.  Discusses  their 
cause  and  means  for  avoiding  currents 
through  the  axle,  bearings  and  base  plates 
of  electrical  machines.  Ills.  4100  w.  P'lek- 
trotech  u  Maschincnbau— I'Vb.  20.  1910. 
No.   12624  D. 

ELECTRO-CHEMISTRY. 
Cells. 

On  Cadmium  Amalgams  and  the  Wes- 
ton Normal  Cell.  F.  K.  Smith.  Abstract 
of  a  paper  read  before  the  Physical  Soc. 
Describes  researches  with  chilled  and 
slowly  cooled  amalgams  containing  from 
I  to  25  per  cent  of  cadmium.  3500  w. 
Elect'ni  Lond— March  18,  1910.  No. 
12720  A. 
Corrosion. 

See  Boiler  Corrosion,  under  MECIT.\N- 
ICAL    ENGINEERING.     Stfam     Encj- 

NEERINO, 


Electric  Furnaces. 

The  Proportioning  of  Electrodes  for 
Furnaces.  Carl  Hering.  A  study  of  the 
principles  underlying  the  proper  propor- 
tioning of  electrodes.  A  review  of  inves- 
tigations. 15000  w.  Pro  Am  Inst  of  Elec 
Engrs — March,  19 10.     No.   12703  F. 

Properties  and  Behavior  of  Furnace 
Electrodes.  Carl  Hering.  Examines,  by 
analogy,  the  changes  in  the  behavior  of 
the  electrodes  caused  by  the  different  phy- 
sical properties  and  temperature  varia- 
tions. 3000  w.  Met  &  Chem  Engng — 
March,  1910.     No.  12205  C. 

On  the  Modifications  in  Hering's  Laws 
of  Furnace  Electrodes  Introduced  by  In- 
cluding Variations  in  Electric  and  Ther- 
mal Resistivity.  A.  E.  Kennelly.  Con- 
siders, from  an  arithmetical  point  of  view, 
how  far  the  temperature  variation  in  elec- 
tric and  thermal  resistivities  of  the  elec- 
trodes modifies  these  laws.  3000  w.  Pro 
Am  Inst  of  Elec  Engrs — March,  1910.  No. 
T2702  F. 
Electroplating. 

The  Management  and  Analysis  of  Sil- 
ver Plating  Solutions  in  Germany;  and 
the  Use  of  Barium  Cyanide  for  Their  Re- 
generation. B.  Wenzelmann.  Directions 
to  enable  the  silver  plater  to  control  and 
analyze  his  cyanide  silver  solutions  with- 
out the  assistance  of  a  chemist.  2000  w. 
Brass  Wld— March,  1910.  No.  12541. 
Nitrogen. 

The   Reduction   of    Atmospheric   Nitro- 
gen.    Illustrates  and  describes  the  Schon- 
hcrr   process.      1200   w.      Sci   Am    Sup — 
March  12,  19 10.     No.  12225. 
Ozone. 

The  Uses  of  Ozone:  The  Ozonair  Sys- 
tem. Illustrates  and  describes  the  port- 
able ozone  generators  and  the  system 
developed  by  E.  L.  Joseph.  1000  w.  Elec 
Rev.  Lond— March  18,  1910.  No.  12715  .\. 
Review  of  igog. 

I''Icctrochcmistry  and   l*'lectronietallurgy 
in  i(x>0.    Dr.  F.  MOHwo  Perkin.    A  review 
of    progress.      6000    w.      Elect'n,    Lond — 
March  18.  tqio.     No.  12719  \. 
ELECTRO-PHYSICS. 
Conservation  of  Energy. 

The  Law  of  Conservation  of  I'^nergy. 
Dr.  Charles  P.  Steinmetz.  Calls  attention 
to  the  uses  of  this  law  for  engineering 
purposes.  4500  w.  Jour  W.  Soc  of  Engrs 
—  I'Vb..  1010  No.  12558  D. 
Current  Rectifiers. 

Crystal  and  Solid  Contact  Rectifiers.  .\. 
v..  Flowers.  .Mistract  of  an  article  in  the 
I'hys.  Rcr.  Describes  the  characteristics 
of  the  galena  rectifier,  and  the  artificial 
production  of  rectifiers  by  chemical  and 
electrochemical  treatment,  discussing  re- 
sults. 1800  w.  Elect'n.  Lond— Feb.  18, 
19 10.  No.  12055  A. 
Sec  also  Oscillograph,  under  Mk.vsure- 

MKNT. 


//'(•  suft'ly  copies  of  these  articles.     Sec  paye  31'^. 
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Electric  Waves. 

I'Mfitric  W'.iMs  .111(1  flu-  l'"Icclr()inaK'n"t'i" 
TluMiry  of  Li^lit.  Abstract  of  the  lirst 
three  lectures  Kivcu  by  Prof.  Sir  Joseph 
J.  Thomson  at  tiic  Royal  Institution.  25(X) 
u.  Itllecl'n.  Lond — March  4,  i<)io.  Serial. 
1st  part.     No.  12280  A. 

IClcctric  Waves  and  the  b.lcctroinaj.;- 
netic  Theory  of  Li^ht.  I'.ditorial  review 
of  Sir  J.  J.  Thomson's  lecture  on  this  sub- 
ject. 2500  w.  EngnR — March  iS,  19 10. 
No.   127,^5  A. 

Production,  Measurement',  and  Effect  of 
Variable  Wave-Form.  Lancelot  W.  Wild. 
Commimicated  to  the  Inst,  of  Klcc.  Kngrs. 
Describes  the  author's  means  of  varying 
the  wave-form,  and  for  measuring  its 
characteristics,  giving  results  of  tests. 
7500  w.  Elec  Engr,  Lond — Feb.  18,  1910. 
No.  12050  A. 
Hysteresis. 

Effect  of  Temperature  on  the  Hysteresis 
Loss  in  Iron  in  a  Rotating  Field.  W.  P. 
Fuller  and  H.  Grace.  Abstract  of  paper 
read  before  the  Phys.  Soc.  A  report  of 
experimental  investigations.  700  w.  Elcct'n, 
Lond — Feb.  25,  1910.  No.  12179  A. 
Induction. 

On  the  Law  of  Induction  (Sur  la  Loi  de 
rinduction).  M.  de  Baillehache.  A  com- 
prehensive theoretical  discussion.  Ills. 
13000  w.  Bui  Soc  Int  d'Elecns — Feb., 
19 10.  No.  1 241 2  F. 
Induction  Coils. 

Teaching  the  Theory  of  an  Alterating- 
Current  Circuit  Surrounding  an  Iron 
Core  (Padagogisches  zur  Theorie  des 
eisenumschlingenden  Wechselst'romkreis- 
es).  Carl  Breitfeld.  Discusses  the  best 
method  of  teaching  the  theory  of  cyclic 
magnetization.  Ills.  2800  w.  Elektrotech 
u  Maschinenbau — Feb.  6,  1910.  No. 
12625  D. 
Magnetic  Properties. 

The  Magnetic  and  Electrical  Properties 
of  Iron — Silicon  Alloys.  Charles  F.  Bur- 
gess and  James  Aston.  Reports  an  inves- 
tigation covering  test's  of  15  iron-silicon 
alloys,  discussing  results.  1000  w.  Met  & 
Chem  Engng — March,  1910.    No.  12206  C. 

GENERATING  STATIONS. 
Balancers. 

Balancers  for  Three-Wire  Systems.  A. 
G.  Cooper.  Abstract  of  a  paper  before 
the  Manchester  Sec.  of  the  Inst,  of  Elec. 
Engrs.  Describes  the  well  known  forms 
of  continuous-current  balancers  and  also 
discusses  static  balancers,  giving  particu- 
lars of  some  tests.  General  discussion. 
2200  w.  Elect'n,  Lond — Feb.  25,  1910.  No- 
121/8  A. 
Central  Stations. 

Central  Stations  for  Towns  of  1000 
Population.  Caryl  D.  Haskins.  Informa- 
tion as  to  cost  of  installations  and  opera- 
tions of  electrical  plants  for  towns   from 


500     people,      n|)vvar(l.      .?5<h)      vv.      Munic 
i'.ii^ng- .March,    1910.     No.   12327  C. 

I'Jectrical  I'lant  of  the  iludson  and 
Manhattan  Railroad  Company.  Illustrates 
and  describes  the  generating  and  distrib- 
uting systems  of  the  McAdoo  Hudson 
River  tunnels.  i2fX)  w.  hJec  Wld — March 
3,    19F0.     No.    12102. 

Power  Station  of  the  Hudson  &  Man- 
hattan Railroad.  Hugh  Hazclton.  Illus- 
trated detailed  description,  with  editorial. 
4000  w.  Elec  Ry  Jour — March  5,  1910. 
No.   1 2 134. 

Merchants  Heat  and  Light  Company. 
Illustrated  description  of  the  application 
of  the  steam  turbine  for  lighting  and  ex- 
haust steam  heating  at  Indianapolis,  Ind. 
1500  w'.  Elec  Wld — March  17,  19 10.  No. 
1 2376. 

New  Power  Plant  of  the  Merchants 
Heat  and  Light  Company,  Indianapolis. 
Illustrated  description  of  a  modern  cen- 
tral station.  3000  w.  Elec  Rev,  N  Y — 
March  5,  1910.     No.  12162. 

New  High-Tension  Electric  Generating 
Station.  Dundee.  Illustrated  detailed  de- 
scription of  the  station  furnishing  power 
for  this  city  in  Scotland.  4000  w.  Engng 
— March  18,  1910.     No.  12731  A. 

The  Electrical  Plants  of  the  Hannover 
Street  Railways  (Die  clektrischen  Anla- 
gen  der  Strassenbahn  Hannover,  insbeson- 
dere  deren  Betrieb  als  Ueberlandzentrale). 
B.  Urbach.  Details  of  the  five  generating 
stations  and  the  four  substations.  Ills. 
Serial,  ist  part.  2500  w.  Elek  Kraft  u 
Bahnen — Feb.  14,  1910.  No.  12601  D. 
Costs. 

Cost  of  Production  in  Four  Central  Sta- 
tions. Gives  detailed  records  of  cost  for 
four  properties  in  Massachusetts.  1200 
w.  Elec  Wld — March  31,  19 10,  No. 
12769. 

The  Consumption  of  Coal  per  Kilowatt- 
Hour  in  Central  Stations  (Le  Centrali 
termoelettriche  ed  il  Consumo  di  Car- 
bone  per  kw.-Ora).  Guiseppe  Belluzzo. 
A  discussion  of  the  importance  of  the 
fuel  item  in  the  cost  of  electric  power. 
Ills.  3700  w.  Industria — Feb.  20,  1910. 
No.  12450  D. 
Economics. 

Ice  Making  and  Steam  Heating  by 
Small  Central  Station.  Detailed  analysis 
of  the  methods  employed  to  obtain  the 
maximum  return  on  the  investment.  Ills. 
2500  w.  Elec  Wld — March  3,  1910.  No. 
1 2 103. 

Central  Station  Economies.  W.  L.  Ab- 
bott. Reviews  the  progress  in  methods  of 
generating  and  distributing  electrical  en- 
ergy, and  considers  the  important  eco- 
nomies. Discussion.  7500  w.  Jour  W 
Soc  of  Engrs — Feb.,  1910.  No.  12556  D. 
Hydro-Electric. 

A  General  Review  of  Hydroelectric-En- 
gineering Practice.     Frank  Koester.     Dis- 


IV e  supply  copies  of  these  articles.     See  page  317. 
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cusses  the  economic  and  engineering  as- 
pects of  the  impounding  of  water  powers. 
First  article  of  a  series.  Ills.  5000  w. 
Engineering  Magazine — April,  1910.  No. 
12683  B. 

Operations  of  Hydroelectric  Plants. 
Alton  D.  Adams.  Discusses  the  advan- 
tages attending  the  storage  of  water  for 
use  as  needed.  1400  w.  Elec  Wld — March 
24,  1910.     No.   12579. 

Electric  Power  Development  on  the  Los 
Angeles  Water-Supply  Aqueduct.  Gives 
the  findings  reported  by  the  Board  of 
Consulting  Engineers  as  the  result  of  a 
preliminary  study.  Map.  3000  w.  Eng 
News — March  24,  1910.    No.  12585. 

Hydroelectric  Plant,  with  Storage.  R. 
A.  Lundquist.  Illustrated  description  of 
a  46000-volt  system  of  the  La  Crosse, 
Wis.,  Water-Power  Co.  3000  w.  Elec 
Wld — March  31,  19 10.     No.  12626. 

The  Nisqually  Hydro-Electric  Plant  of 
the  City  of  Tacoma,  Washington.  Plans 
and  description  of  a  $2,000,000  municipal 
power  plant.  1500  w.  Eng  News — March 
17,  19 10.     No.   12307. 

The  Construction  of  the  Rainbow 
Falls  Hydroelectric  Development.  Illus- 
trated description  of  this  development  on 
the  Missouri  River,  near  Great  Falls, 
Montana.  6000  w.  Eng  Rec — March  12, 
1910.     No.  12239. 

Distribution  System  of  the  Southern 
Power  Company.  J.  W.  Eraser.  An  illus- 
trated article  giving  a  summary  of  gen- 
crating  stations,  substations,  and  transmis- 
sion lines,  with  a  description  of  recent 
ioo,ooo-volt  work.  1500  w.  Elec  Wld — 
March  24,  1910.     No.   12578. 

The  Bear  River  Plant  of  the  Telluride 
Power  Company.  Outlines  the  system  of 
this  company,  giving  an  illustrated  de- 
tailed description  of  the  development  near 
Grace,  Idaho.  3500  w.  Eng  Rec — March 
26,  19 ro.     No.   T2661. 

The  Mexico  Light  &  Power  Co.'s  Elec- 
tric Plant.  H.  E.  West.  Illustrated  de- 
tailed description  of  the  Necaxa  plant. 
3000  w.     Min  Wld — March  5,   19 10.     No. 

12 1 59. 

The  Refrain  Power  Plant  (L'Usine  du 
Rcfrniii).  Illustrated  description  of  an 
important  plant  in  Switzerland.  Serial. 
Tst  part.  500  w.  Bui  Tech  d  1  Suisse 
Romandc — Feb.  10,  1910.  No.  12424  D, 
Madrid. 

The  Elertricnl  Industries  in  Madrid 
(Las  Industrias  clcctricas  en  Madrid). 
Severo  Gomez  Nunez.  A  brief  review 
of  the  generating  stations  in  Madrid. 
Serial.     Tst  parf.     2800  w.     Encrgia  Elec 

IVb    10.  loio.     No.  12451  D. 
Power  Factor. 

Power  Factor  Correction.  Shows  the 
cause  of  phase  displacement  between  the 
current  and  pressure  and  the  detrimental 
cfTects  upon  the  working  of  the  plant,  dis- 


cussing what  can  be  done  to  correct  the 
trouble.      4400  w.      Engr,   Lond — Feb.  25, 
1910.     Serial,     ist  part.     No.  12193  A. 
Protective  Devices. 

The  Protection  of  Electrical.  Plants 
Against  Dangerous  Rises  of  Tension  (La 
Protezione  degli  Impianti  elettrici  contro 
le  Sopratensioni  pericolose  per  il  Pub- 
blico).  Vittorio  Barassi.  Discusses  causes 
of,  and  methods  of  protection  against, 
sudden  rises  of  voltage.  Ills.  Serial,  ist 
part.  2500  w.  Industria — Feb.  6,  1910. 
No.  12449  D. 
Rates. 

British  Central-Station  Rates.  Francis 
H.  Davies.  Brief  account  of  the  different 
systems  of  charging  and  the  movement 
toward  standardization  in  method  of 
charge.  2000  w.  Elec  Wid — March  10, 
1910.     No.  12202. 

"Reasonable  Rates"  for  Gas  and  Elec- 
tricity as  Determined  by  the  Wisconsin 
Railroad  Commission  for  the  City  of  Mad- 
ison. Gives  the  method  of  valuation  and 
related  investigations.  5000  w.  Eng  News 
— March  31,  1910.     No.  12779. 

Commercial  Motor  Service  Rates  and 
Their  Effect  on  Station  Economy.  A.  E. 
Walden.  Suggestions  on  the  development 
of  the  business  prospects  of  motor  ser- 
vice, the  type  of  motor,  the  question  of 
rating,  etc.  2500  w.  Elec  Wld — March  3, 
1910.  No.  12104. 
Taxes. 

Taxes  on  Electricity  (Steuer  auf  Elek- 
trizitat).  Ileinrich  Schreiber.  A  criticism 
of  recent  legislation  in  Germany  and  Aus- 
tria. 6000  w.  Elektrotech  u  Maschinen- 
bau — Feb.  13,  19  m.     No.  12604  D. 

LIGHTING. 
Arc  Lamps. 

'J'he  Stave  I'Maming  Arc  Lamp.  Illus- 
trated description  of  one  of  the  new  high 
efficiency  lights  of  alternating-current 
tvpc.  1500  w.  Ir  Age — March  31,  1910. 
No.  12784. 
Illumination. 

Graphical  Method  of  Solving  Certain 
Problems  in  Illuminating  Engineering. 
Albert  F.  Parks.  Gives  diagram  and 
chart  with  explanation.  1500  w.  Elec  Wld 
— March  24,  1910.     No.  12581. 

Quality  of  Light.  Paul  I'.  Bander.  .A 
study  of  illumination  concluding  that  the 
best  artificial  illumiiiaiit  is  that  which  is 
adaptable  to  the  largest  number  of  classes 
of  service,  providing  its  quality  is  main- 
tained. 4000  w.  jour  Fr  Inst — March. 
1910.     No.  T2750  D. 

•  Electricity  in  a  Modern  Restaurant.  T. 
I.  Jones.  Ilhistrates  and  describes  the 
.ipplirntions  of  electricity  for  ilhunination 
and  power  in  the  Cafe  de  I'Opera,  New 
York.  2000  w.  Elec  Wld — March  10,  1910. 

No.    TJ200. 

Incandescent  Lamps. 

I  in-  I'.lectric  Incandescent  Lamp.  James 
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lin<ll.i\.  I\f.i<l  al  (lie  Uiiiiiinj^hain  and 
District  I'.loc.  I  I  ill).  Deals  witli  its  con- 
■^inufioii  and  application.  4000  w.  VAqc 
I'liKi".  l.oiul — I'Vl).  J5,  i()io.     No.  12176  A. 

raiitahiin  !'"ilaiiicnt  Cliaractcristics.  L. 
C  "re  Mich.  Develops  a  siinpliticd  Stefan 
forrnul.i.  7(K)  \v.  I'.K-ct'n,  Loud—  I'\'l).  25, 
i')i(>.     \<>.  IJ|8<)  A. 

riic  Tunj^stcn  Lamp  and  Its  Relations 
to  C'cntral  Stations.  (icorpc  Merrill. 
Showing  the  effect  of  the  tungsten  lamp 
and  its  later  'developments  upon  commer- 
cial interests.  2500  vv.  Mimic  I'jikiir — 
.March,   iqio.     No.   12.^26  C. 

Metallic-l'^ilament  Incandescent  Lamps 
(  Les  Lampes  incandescentes  a  Filament 
Metallique).  A.  Joubert.  A  review  of 
their  development,  manufacture,  applica- 
tions, and  economy.  Ills.  5500  w.  L'Elccii 
— Feb.  19.  T910.  No.  12430  D. 
Luminous  Efficiency. 

Luminosity  and  Temperature.  P.  G. 
NuttinpT.  Investigations  of  the  relation 
of  luminous  efficiency  to  temperature. 
2000  \v.  Bui  Bureau  of  Stand — Feb.,  igio. 
No.  1 256 1  N. 

Luminous  Efficiency  of  the  Firefly.  H. 
E.  Ives  and  W.  W.  Coblentz.  An  inves- 
tigation of  the  quality  of  the  light'  emitted 
by  the  firefly,  and  of  a  fluorescent  sub- 
stance from  the  firefly.  4000  w.  Bui 
Bureau  of  Stand — Feb.,  1910.  No. 
12560  N. 

Selective  Radiation  from  Various  Solids 
— ri.  W.  W.  Coblentz.  Records  the  be- 
hivior  of  representative  examples  of  va- 
rious groups  of  chemical  compounds.  A 
study  of  the  radiation  from  minerals  and 
from  metals.  4000  w.  Bui  Bureau  of 
Stand — Feb.,  1910.  No.  12559  N. 
Mercury  Vapor. 

Quartz-Tube.  Mercury- Vapor  Lamps. 
Warren  H.  Miller.  Describes  one  of  these 
lamps  installed  in  Paris,  explaining  the 
operation  and  giving  information.  Ills. 
1500  w.  Elec  Wld — March  17,  19 10.  No, 
12378. 

The  Applications  of  the  Mercury  Vapor 
Lamp  (Les  Applications  de  la  Lampe  a 
Vapeur  de  Mercure).  A.  R.  Garnier. 
Discusses  its  application  to  lighting,  the 
production  of  high-frequency  currents,  the 
separation  of  alternating  currents,  etc. 
Ills.  Serial,  ist  part'.  1800  w.  L'Elecn — 
Feb.  26,  7910.  No.  12432  D. 
Train  Lighting. 

Sec  same  title,  under  RAILWAY  EN- 
GINEERING, Motive  Power  and 
Equipment. 

MEASUREMENT. 
Galvanometers. 

.\  Theoretical  and  Experimental  Study 
of  the  Vibration  Galvanometer.  Frank 
Wenner.  Mathematical.  8000  w.  Bui 
Bureau  of  Stand — Feb.,  1910.  No. 
12562  N. 


Hysteresis  Loss. 

.'\  I'allistic  Electrodynamometer  Method 
of  Measuring  Hysteresis  Loss  in  Iron. 
Martin  E.  Rice  and  Burton  McCollum. 
Present's  a  new  and  accurate  method  for 
making  tests  to  predetermine  the  hys- 
teresis losses  in  iron.  2500  w.  P>ul  Univ 
of  Kansas,  No.  i — Nov.,  1909.  No. 
125^/)  X. 

Instruments. 

Alternating-C'urrcnt  Measuring  Instru- 
ments, with  Special  Reference  to  the  New 
Weston  Jilectromagnctic  Type.  B.  A.  J. 
van  der  Ileggc  Zijncn.  Discusses  their 
theory,  design  and  use.  Ills.  12000  w. 
De  Ingenieur — Feb.  19,  1910.  No. 
I 26 19  D. 

Ferrie  and  Charpentier  Two-Pointer 
Frequency  Meters  and  Ohmmeters  (Ap- 
parcils  a  deux  Aiguilles,  Systeme  Ferrie 
et  Charpentier.  Frequencemetres.  Ohm- 
metres).  L.  Joly.  Describes  the  construc- 
tion of  the  instruments  and  explains  their 
theory.  Ills.  3000  w.  Bui  Soc  Int 
dT^lecns — Feb.,  1910.     No.  12411  F. 

Laboratories. 

The  Equipment  of  the  Electrical  Engi- 
neering Laboratories  at  the  Brighton  Tech- 
nical College.  H.  H.  Broughton.  Illus- 
trates and  describes  the  machinery  in- 
stalled. 3000  w.  Elec'n,  Lond — March  4, 
1910.    No.  12279  A. 

The  Palmer  Physical  Laboratory.  How- 
ard McCIenahan.  Illustrated  description 
of  the  electrical  equipment  of  the  building 
devoted  to  the  use  of  the  departments  of 
physics  and  electrical  engineering  at 
Princeton  University.  2200  w.  Elec  Wld 
— March  17,  19 10.    No.  122,77. 

Motor  Testing. 

Short-Circuit  Tests  of  Direct-Current 
Machines  (Kurzschlussdauerproben  von 
Gleichstrommaschinen).  R.  Doczekal. 
Practical  discussion  of  testing  methods. 
Ills.  Serial,  ist  part.  2500  w.  Elekt'ro- 
tech  u  Maschinenbau — Feb.  27,  1910.  No. 
12607  D. 

Oscillograph. 

Application  of  the  Oscillograph  in 
Studying  the  Operation  of  Mercury  Recti- 
fiers. Yasudiro  Sakai.  An  explanation  of 
its  usefulness  in  such  study.  Diagrams. 
2500   w.      Elec   Jour — March,    1910.      No. 

12315. 
Permeability. 

Note  on  the  Use  of  Kapp's  Apparatus 
for  Measuring  Permeability  of  Iron  under 
High  Magnetizing  Forces.  R.  Bcattie  and 
H.  Gerrard.  Describes  experiments, 
showing  that  results  do  not  support  those 
of  E.  A.  Watson.  1800  w.  Elect'n,  Lond 
— b>b.  t8.  1910.  No.  12054  A. 
Wave  Form. 

The  Production,  Measurement  and  Ef- 
fect of  Variable  Wave-Form.  Lancelot 
W.  Wild.  Abstract  of  a  communication 
to    Inst,    of    Elec.    Engrs.      Describes   the 


Wc  supply  copies  of  these  articles.     See  page  577. 
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apparatus     used  for     obtaining     various 

wave-forms,    and  the    methods    adopted. 

Also  gives  tests.  3000  w.     Elect'n,  Lond 

—March  14,  1910.  No.  12278  A. 

POWER    APPLICATIONS. 

Dredging. 

Electricity  in  Dredging  on  Puget  Sound. 
Allen  E.  Ransom.  Illustrated  description 
of  the  electrically  driven  suction  dredge 
named  the  "Washington"  and  its  work 
in  the  Puyallus  River.  1400  w.  Elec 
Jour — March.  1910.     No.   12312. 

TRANSMISSION. 

Balancers. 

See  same  title,  under  Generating  Sta- 
tions. 
Conduits. 

Electrical  Conduit  Construction.  Illus- 
trates and  describes  examples  of  recent 
practice.  1500  w.  Elec  Rev,  N  Y — March 
26,  19 10.     No.  12669. 

Underground  Conduit.  Paul  W.  Eng- 
land. Brief  description  of  early  forms 
laid  in  Philadelphia,  and  the  changes  in 
construction  methods  from  time  to  time. 
Present  practice  and  special  cases  are  de- 
scribed in  detail.  Ills.  Short  discussion. 
6500  w.  Pro  Engrs'  Club  of  Phila— 
Jan.,  T9fo.  No.  12566  D. 
High  Tension. 

See   Mydro-Elcctric,  under  Generating 
Stations. 
Insulators. 

See   Protective   Devises,   under   Trans- 
mission. 
Lightning   Protection. 

I'.lan  Valley  \\V)rks :  Protection  from 
Lightning.  Sir  Oliver  I>odge.  Reports  on 
examination  of  water-works  to  determine 
possible  danger  from  lightning  and  how 
best  to  ensure  protection.  3500  w.  Elec 
Engr,  I>ond — March  4,  19 10.  No. 
12277  A. 

Sec  also   Signalling,  under  RAILWAY 
ENGINEERING,     Conducting     Trans- 
portation. 
Line  Design, 

Economics  ni  Eccder  Calculation.  11.  B. 
Gear.  Method  of  determining  the  prob- 
able annual  lr)ss,  based  on  an  analysis  of 
flic  ]<t:i(\   curves,  and  on  the  development 


of  a  formula.    4000  w.    Elec  Age — March, 
1910.    No.  12680. 
Poles. 

See  Timber  Preservation,  under  CIVIL 
ENGINEERING,     Materials    of     Con- 
struction. 
Protective  Devices. 

A  Practical  Method  of  Protecting  Insu- 
lators from  Lightning  and  Power  Arc 
Effects.  L.  C.  Nicholson.  Relates  the 
experiences  and  experiments  leading  to 
the  protective  measures  adopted  on  the 
6000-volt  transmission  line  of  the  Niag- 
ara, Lockport  and  Ontario  Power  Co. 
from  Niagara  Falls  to  Syracuse  and  other 
cities.  Ills.  5500  w.  Pro  Am  Inst  of 
Elec  Engrs — March,  1910.  No.  12701  F. 
Transformers. 

Special  Transformers.  Norman  G. 
Meade.  Discusses  briefly  three-phase 
transformers,  constant-current  trans- 
formers and  potential  regulators.  800  w. 
Power — March  29,  1910.     No.  12746. 

Large  Artificially  Cooled  Transformers. 
Edwin  R.  Pearson.  Describes  recent  de- 
velopments in  the  design  and  manufacture 
of  transformers  of  this  type.  2500  w. 
Elec  Wld — March  10,  1910.     No.  12201. 

Voltage  Regulation  of  Stationary  Trans- 
formers. E.  H.  Acton.  Derives  formu- 
las for  calculating  regulation,  showing 
that  in  general  commercial  designs  the 
regulation  is  practically  independent'  of 
the  exciting  current.  1200  w.  Elec  Wld 
— March  17,  19 10.     No.  12379. 

MISCELLANY. 

Electric  Clocks. 

Modern  Electric  Time  Service.  F. 
Hope-Jones.  Abstract  of  paper  before  the 
Inst,  of  Elec.  Engrs.  Discusses  only  cir- 
cuits of  electrically  propelled  dials,  de- 
scribing the  various  systems  and  present- 
ing interesting  oscillograph  records.  2200 
w.  Elect'n.  Lond — Feb.  18,  1910.  Serial. 
1st  part.     No.   12053  A. 

Germany. 

The  State  of  the  Electrical  Industry  in 
Germany  in  1909.  Dr.  R.  Riirner.  Ab- 
stract of  an  article  in  the  Elcktrotcch- 
n'lschc  Zcit.  Information  relating  to  the 
various  branches.  2<x)(>  w.  Elect'n,  Lond 
—March  iS.  1910.     No.  12718  A. 


INDUSTRIAL  ECONOMY. 


China. 

The  Industrial  Awakening  of  China 
(Die  Industrialisierung  Chinas),  Walde- 
mar  Korh.  A  comprelunsive  review  of 
industrial  progress  in  the  Chinese  V.m 
pire  along  many  lines.  Ills.  Serial.  1st 
part.     9000  w.     Tech  n   Wirt — Feb.,   1910. 


No.  126^1   I>. 

lie  supfh  copicx  of  these  articles.     Sec  page  317 


Cost  Systems. 

See  Drafting  Rooms,  under  MICCILW 
ICAL    ENGIXI:i:RING,   Machine   Ele- 

MKNTS    AND    DfSICN. 

Education. 

lin|)nssions  of  a  Visit  t(^  Berlin  and  Its 
Ivlucational  I'.stablishments.  Sir  George 
Grccnhill.      Remarks    on    the    Technische 
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I  loclisoliulo  of  CliarlottciihurK  ;in>l  ilic 
M  ilitiirtorlmisi-hc  Akadi-mic.  2(KX)  \v. 
I',iii;r.  Loud      l'\-l).  J5,  i(>i().     No.   IJI9J  A. 

l'.iiKiiH'(.Tiiij.j  I'.diu-atioii  in  the  Navy. 
I'roiii  the  amiiial  ri'i)orl  ol  II.  I.  Cone, 
eiiginecr-in-chicf,  U.  S.  Navy.  Iiiforma- 
mation  concerning  the  training  given, 
ijoo  w.  Int  Marine  Engng — March,  1910. 
No.  IJ150  C. 

Naval  Schools  in  ICngkind  (Scuole 
navali  Inglesi)-  i\  Grixoni.  An  examina- 
tion and  criticism  of  naval  cdncation  in 
England.  7000  w.  Riv.  Marit — Feb.,  1910. 
No.  IJ445  1^.  +  F. 

See  also  Laboratories,  under  ELECTRL 
CAL  ENGlNI'.l-.RTNG.  Measurement. 
Government  ControL 

An  Analysis  of  the  Natural  Relations 
between  the  State  and  the  Industrial  Cor- 
porations. M.  L.  Byers.  An  interesting 
study  of  this  economic  problem.  85CX)  w. 
Pro  St  Louis  Ry  Club — Feb.  11,  1910. 
No.  1 23 19. 
Labor. 

Cost  of  Living  of  the  Working  Classes 
in  Belgium.  Review  of  the  fourth  report 
of  the  Board  of  Trade.  3000  w.  Ir  & 
Coal  Trade  Rev — March  11,  1910.  No. 
12506  A. 

Industrial  Peace  (La  Paix  dans  I'ln- 
dustrie).  Sylvain  Perisse.  Suggests  a 
profit-sharing  scheme  as  the  solution  of 
the  difficulties  between  capital  and  labor. 
3500  w.  All  Indus — Feb.,  1910.  No. 
12435  D. 
Labor  Insurance. 

Employees'  Benefit  Systems.  Gives 
methods  in  use  by  the  Carnegie  Steel 
Company,  the  Western  Electric  Company 
and  the  American  Shipbuilding  Company. 
2500  w,  Ir  Age — March  31,  1910.  No. 
12783. 
Management. 

Organization  by  Production  Factors. 
A.  Hamilton  Church.  Seventh  and  con- 
cluding article  of  a  series,  discussing  costs 
in  relation  to  the  financial  books.  4500 
w.  Engineering  Magazine — April,  1910. 
No.  12687  B. 

Effect   of   Reorganization    in   the   Cana- 


dian Killc  hactory.  h'rederick  A.  Wald- 
roii.  dives  statements  of  payrcjll  and 
out  put  before  and  after  r(Mjrgani/ation. 
Ills.  KXK)  w.  Am  .Macli — Vol.  ^^^^y  No.  12. 
No.  12(^)34. 
Natural  Resources. 

The  Waste  of  Natural  Resources  in  the 
United  States  and  Future  Sources  of 
Power  (Die  Vergeudung  der  natiirlichen 
1  lilfs(iuellen  in  den  V('reinigten  Staaten 
.\ordanurikas  und  die  Zukiinfligen  (Juel- 
len  der  Kraft).  Walter  (Jiesen.  A  Ger- 
man view.  Ills.  Serial,  ist  part.  4500 
w.  Tech  u  Wirt — Feb.,  1910.  ^io. 
12622  D. 
Wage  Systems. 

Compensation  of  Workmen  and  I'^fil- 
ciency  of  Operation.  II.  L.  Ganit.  Dis- 
cusses the  determination  and  administra- 
tion of  the  task  and  bonus,  showing  what 
has  been  accomplished.  Third  part  of  a 
serial.  3000  w.  Engineering  Magazine — 
April,  1910.    No.  12682  B. 

The  Premium  System  for  the  Payment 
of  Wages.  H.  F.  Searle.  Describes  and 
discusses  some  of  the  best-known  meth- 
ods, showing  the  advantages  or  disad- 
vantages of  each.  3000  w.  Jour  of  Ace — 
March,  1910    No.  12299  C. 

Replacing  Piece  by  Premium  Plan  of 
Paying  for  Work.  L.  Chamberlain.  Ex- 
plains the  fundamental  principle  of  pre- 
mium work,  and  explains  how  the  change 
can  be  accomplished.  3500  w.  Am  Mach 
— Vol.  2,2*  No.  13,     No.  12772. 

Piecework.  Explains  this  method  of 
compensating  workmen,  and  the  training 
that  should  be  given  to  enable  the  average 
workman  to  perform  the  task.  1500  w. 
Ry  Age  Gaz— March  4,  1910.    No.  12127. 

Relative  Efficiency  of  the  Day-Labor 
and  Contract  Systems  of  Doing  Municipal 
Work.  Harrison  P.  Eddy.  Examines  the 
advantages  and  disadvantages  of  the  day- 
labor  system,  and  the  contract  system,  as 
applied  to  municipal  work,  giving  statistics 
of  interest  and  showing  the  cost  to  be  less 
for  contract  work.  General  discussion. 
14500  w.  Jour  Assn  of  Engng  Socs — 
Jan.,  1 910.     No.  T2571  C. 


MARINE  AND  NAVAL  ENGINEERING. 


Barges. 

A  Self-Dumping  Barge.  Illustrated  de- 
scription of  a  self-dumping  barge  for  use 
at  Stockholm.  1200  w.  Engng — Feb.  18, 
1910.    No.  12061  A. 

See  also  Motor  Boats,  under  MARINE 
AND  NAVAL  ENGINEERING. 
Battleships. 

The  Battleship  of  the  Future.  R.  H.  S. 
Bacon.  Read  before  the  Inst,  of  Nav. 
Archts.      Reviews    the    chief    features    of 


battleship  design  and  the  trend,  owing  to 
progress  in  modern  naval  conditions.  4000 
w.     Engng — March  18,  1910.    No.  12736  A. 

U.  S.  S.  South  Carolina.  H.  C:.  Dinger. 
Description  and  report  of  official  trials. 
Plate.  8000  w.  Jour  Am  Soc  of  Nav 
Engrs — Feb.,  1910.     No.  12700  H. 

U.  S.  Battleship  North  Dakota.  Charles 
B.  Edwards.  Illustrated  description  and 
report  of  trials.  9000  w.  Jour  Am  Soc  of 
Nav  Engrs— Feb.,  1910.     No.  12699  H. 


We  supply  copies  of  these  articles.     See  page  317. 
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The  "Utah"— Our  Latest  Dreadnought. 
Illustration,  with  brief  description  of  the 
vessel  and  its  equipment.  looo  \v.  Sci 
Am — March  5,  1910.     No.  12070. 

H.  M.  Battleship  "Vanguard."  Brief 
illustrated  description.  700  w.  Engng — 
F*eb.  18,  1910.     No.  12062  A. 

The  Brazilian  Battleship  "Minas  Ge- 
raes."  Photographs  and  particulars  of 
this  latest  Dreadnought.  1200  w.  Sci  Am 
— March  19,  1910.     No.  12349. 

The  Brazilian  Warship  "Minas  Geraes" 
(Le  Cuirasse  Bresilien  "Minas  Geraes"). 
E.  Lignorelles.  Brief  description,  with 
report  of  the  official  trials.  Ills.  2500 
w.  Genie  Civil — Feb.  19,  1910.  No. 
1 244 1  D  . 

Destroyers. 

Description  and  Trials  of  Torpedo-Boat 
.    Destroyers    Flusser    and    Reid.      William 
Nelson  Little.    Ills.    1 1000  w.   Jour  Am  Soc 
of  Nav  Engrs — Feb.,  1910.    No.  12695  H. 
Education. 

See   same   title,    under    INDUSTRIAL 
ECONOMY. 
Evaporation. 

Evaporating  Plants  on  Board  Ship. 
William  J.  Auken.  Describes  methods 
used  for  increasing  the  water  supply. 
2000  w.  Int  Marine  Engng — March,  1910. 
No.  12151  C. 
Fireboats. 

^  The    Seattle    Fireboat    Duwamish.      II. 
Cole    Estep.      Drawings    and    description. 
2500  w.     Marine  Rev— March,  1910.     No. 
12265. 
Model  Basins. 

Experimental  Tank  at  the  National 
I'hysical  Laboratory.  Illustrated  descrip- 
tion of  this  concrete  tank  at  Teddington 
and  its  construction.  1000  w.  Engr,  Lond 
—March  11,  1910.    No.  12502  A. 

The  National  E.xperimcntal  Tank.  R. 
T.  Glazebrook.  Read  before  the  Inst,  of 
Nav.  Archts.  Report  on  the  progress  of 
the  national  experimental  tank  at  Tedding- 
ton. Ills.  1500  w.  I'Jigng— March  18, 
19 10.  No.  127.33  A. 
Motor  Boats, 

1  he  Largest  Connnercial  Gas  Power 
lioats  in  the  United  States.  Brief  illus- 
trated descriptions  of  the  barges  "Contra 
(-osta"  and  "Benicia."  i8(X)  w.  Marine 
Rev — March,  I9r().     No.  ijjf/). 

See  also  Aeronautics,  under  MECHAN- 
IC \L  lA'GINI'-.i'.KING.  MiscKM.ANV. 
Naval  Architecture. 

An  Account  of  the  Society  for  the  Im- 
provement of  Naval  Architecture.  A.  W. 
J<»hns.  Read  before  the  lust,  of  Nav. 
Archts.  An  account  of  an  institution 
founded  nearly  120  years  ago.  55(X)  w. 
I'liKiig — March  18,  1910.  No.  12737  '^^ 
Navy  Yards. 

The  Development  of  the  Norfolk  Navy 
Yard.     A.  C.  Cmmingham.    Historical  re- 


view,   with    plans.      5000    w.      Pro    U    S 
Nav  Inst — March,  1910,    No.  12539  F. 

Progress. 

Improvements  in  Naval  Engineering — 
Present  Development  and  Future  Possi- 
bilities. H.  C.  Dinger.  How  to  increase 
the  efficiency  is  discussed  from  the  mili- 
tary viewpoint.  14500  w.  Jour  Am  Soc 
of  Nav  Engrs — Feb.,  1910.    No.  12696  H. 

Propellants. 

A  Sketch  of  the  History  of  Propellants. 
Sir  Andrew  Noble.  Information  relating 
to  old  gun-powders,  comparing  them  with 
modern  propellants.  Short  discussion. 
4500  w.  Trans  N-E  Coast  Inst  of  Engrs 
&  Shipbldrs — Feb.,  1910.    No.  12548  N. 

Propellers. 

Geometry  of  the  Turbine-Driven  Pro- 
peller Dr.  John  Morrow.  An  investiga- 
tion giving  in  tabular  form  the  relations 
between  developed  and  projected  areas  of 
a  wide-bladed  screw.  1200  w.  Engng — 
March  11,  1910.     No.  12399  A. 

Rudders. 

Experimental  Determination  of  the 
Center  of  Pressure  and  the  Resistance  of 
Rudder  Plates  (Die  Experimentelle  Bes- 
timmung  des  Druckmittelpunktes  und 
Formwiderstandes  von  Ruderflachen).  Dr. 
William  Scholz.  Describes  the  method. 
Ills.  1700  w.  Schiffbau — Feb.  23,  1910. 
No.  12472  D. 

Shipbuilding. 

Sixty  Years  of  Merchant  Shipbuilding 
on  the  North-East  Coast.  Dr.  G.  B. 
Hunter  and  E.  W.  De  Rusett.  Reviews 
the  history  of  the  use  of  iron  as  the  chief 
material  in  ship  construction.  7000  w. 
Trans  N-E  Coast  Inst  of  Engrs  & 
Shipbldrs — Feb.,  1910.    No.  12550  N. 

See  also  Navy  Yards,  under  M.\RINE 
AND  NAVAL  ENGINEERING. 

Ship  Design. 

Wasted  I  lorsepower  and  Economical 
Trim.  William  Russell  White.  A  dis- 
cussion of  the  needed  experiments  for 
the  improvement  of  ship  ilesign  and  ship 
power.  Ills.  5(KX)  w.  Pro  U  S  Nav 
Inst — March,   19(0.     No.   12S38  V. 

Ship  Stability. 

The   Stability  of   Ships.     Discusses  the 

conditions  that  produce  a  state  of  balance, 

and  the  problems  of  ship  designing.     Also 

the  elTect  of  loading.    jo(H)  w.    luigr,  Lond 

Ma  nil    iS.   i()io.     \'o.   12740  A. 

Steam  Auxiliaries. 

Marine  Auxiliaries.  Sidney  F.  Walker. 
Considers  ct)ndensers,  evaporators,  air- 
pump  iov  condensers,  circulating  pumps, 
feed-water  heaters,  tilters  and  grease  ex- 
tractors, etc.  Ills.  45(X)  w.  Int  Marine 
I'.iiKUK      March,    i<)io.      No.   12153  C. 

Steamboats. 

rhe  Stern  Wheel  Ste.imer  "I'^fobe"  for 
Northern  Nigeria.  Illustrated  detailed  de- 
scription of  recently  built  vessels.  700  w. 
I'jigng — March  4.  10 10.     No.  12290  \. 


l\'e  supply  copies  of  these  articles.     See  page  S'7- 
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Steam  Boilers. 

HoiliT  Attachments  and  Funnel  Draft. 
11.  K.  Spencer.  Discusses  the  size  of 
safety  valves,  stop  valves,  water  columns, 
fuel  pipes,  funnels,  etc.  .3300  w.  Inst 
Marine  l^n^nR — March,  1910.    No.  12152C. 

See  also  Boiler  Covering,  under  MK- 
CHANIC.AL     ENG1N1':!':RING,     Sikam 

I'^NGlNKKKINd. 

Steamships. 

riie  Performance  of  the  Turl)ine 
Steamers  "Mauretania"  and  "Lusitania." 
•Abstract  of  an  article  in  the  engineering 
supplement  of  the  London  Times,  by  Sir 
William  White.  1200  w^.  Eng  News — 
March  24,  19 10.     No.  12589. 

Notes  on  the  Trials  and  Performance 
of  the  S.  S.  "Otaki,"  Fitted  with  a  Com- 
bination of  Reciprocating  and  Turbine 
Machinery.  W.  McK.  Wisnom.  This  was 
the  first  merchant  vessel  fitted  with  tliis 
"combination  system"  of  machinery.  Re- 
port and  discussion.  4  plates.  12500  w. 
Trans  N-E  Coast  Inst  of  Engrs  & 
Shipbldrs — Feb.,  1910.    No.  12549  N. 

The  Second  Turbine  Steamer  for  the 
Japanese  Volunteer  Fleet.  Illustrated  de- 
scription of  the  Umegaka  Maru,  a  triple- 
screw  turbine  steamer.  2500  w.  Inst 
Marine  Engng — March,  1910.    No.  12149  C. 

A  New  Type  of  Ore  Carrying  Steam- 
ship. Illustrated  description  of  the  Voll- 
rath  Tham,  built  at  the  Hebburn  Ship- 
yard on  the  Tyne.  1200  w.  Engr,  Lond 
— March  18,  1910.    No.  12743  A. 

Details  of  the  Russian  Volunteer 
Steamer  "Orel."  Drawings,  illustrations 
and  description  of  five  single-screw  steam- 
ers and  their  machinery,  intended  for  the 
Vladivostock  and  Shanghai  service. 
Plate.  1200  w.  Engng — March  11,  1910. 
No.  12397  A. 

Twin-Screw  Freight  and  Passenger 
Steamship  "Cincinnati"  (Doppelschrauben 
Fracht-  und  Passagierdampfer  "Cincin- 
nati," erbaut  von  der  Schiflfswerft  F. 
Schichau,  Elbing  und  Danzig).  A.  Oesten. 
Brief  illustrated  description,  with  detailed 
plans.  2200  w.  Schiffbau — Feb.  9,  1910. 
No.  1 247 1  D. 


Steam  Turbines. 

impulse  Marine  Turbines  in  Germany. 
Illustrates  and  describes  designs  and  ar- 
rangement of  machinery  in  (ierman  navy 
vessels,  comparing  with  i'ritish  practice. 
2000  w.  Engr,  Lond— March  18,  1910. 
No.  12739  A. 

A  New  Solution  of  the  Problem  of  Ma- 
rine Turbines  (Nouvelle  Solution  du  Prob- 
leme  des  Turbines  marines).  M.  Fot- 
tinger.  Brief  description  of  the  Fottinger 
hydraulic  transmission  gear  abstracted 
from  the  Zcitsclirift  dcs  Vereincs  Deutsch- 
cr  Ingenieurc.  Ills.  1800  w.  Rev  de 
Mecan— Feb.,  1910.     No.   12416  E  -f  F. 

See  also  Steamships,  under  MARINE 
AND  NAVAL  ENGlNI':ia<L\G. 

Torpedo  Boats. 

The  Latest  French  Topedo  Boat  De- 
stroyers. A  critical  review,  with  illustra- 
tions and  report  of  trials.  Plate.  2500 
w.  Engr,  Lond— March  11,  iQio.  No. 
12500  A. 

A  Boat-Torpedo  of  Enormous  De- 
structive Power,  Carrying  Its  Own  Gaso- 
line Engine  and  Crew.  Illustrations  and 
brief  description  of  a  semi-submarine  boat- 
torpedo  for  the  U.  S.  Navy,  soon  to  be 
tested.  700  w.  Eng  News — March  17, 
1910.    No.  12309. 

Tugs. 

Twin-Screw  Tug  Boats  for  the  North- 
Eastern  Railway.  Illustrated  detailed  de- 
scription of  two  powerful  tug  boats  re- 
cently built.  800  w.  Engr,  Lond— Feb. 
25,  1910.     No.  12194  A. 

U.  S.  Merchant  Marine. 

The  Merchant  Marine  and  the  Navy. 
T.  G.  Roberts.  Discusses  the  ills  of  the 
U.  S.  merchant  marine  and  the  weaken- 
ing effect  on  the  navy.  15000  w.  Pro 
U  S  Nav  Inst— March,  1910.  No. 
12536  F. 

Warships. 

Fifty  Years  of  Warship-Building  on  the 
Clyde.  J.  H.  Biles.  Describes  the  prin- 
cipal points  in  connection  with  the  indi- 
vidual ships  or  classes  of  ships  built  on 
the  Clyde  during  the  last  fifty  years. 
Ills.  9000  w.  Trans  N-E  Coast  I'nst  of 
Engrs  &  Shipbldrs— Feb.,  1910.  No. 
12551  N. 


MECHANICAL  ENGINEERING* 


Austin. 

The  New  15  Horsepower  Austin.  Calls 
attention  to  improvements  in  this  new 
model.  A  larger  stroke,  four  speeds,  an 
interesting  system  of  lubrication.  1200 
w.  Autocar — March  12,  19 10.  No. 
J 2384  A. 


Brakes. 

Brakes  and  Their  Limitations.  Investi- 
gates the  effect  of  brake  action.  1700  w. 
Autocar — March  12,  1910.    No.  12385  A. 

Service  and  Emergency  Brakes  and 
Their  Operation.  .'Mbcrt  L.  Clough.  Con- 
siders the  limit  of  brake  power,  the  fault 
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of  hand  brakes  and  exclusive  pedal  opera- 
tion. 1000  vv.  Horseless  Age — March  2, 
1910.    No.  12138. 

Clutches. 

Tendencies  in  Clutch  Design.  M.  R. 
Wells.  A  comparison  of  types  as  shown 
at  the  recent  exhibitions,  discussing  the 
cause  of  the  changes.  1500  w.  Horseless 
Age — March  9,  1910.     No.  12232. 

Clutch  Repairs  and  Maintenance.  Oliver 
Light.  Analyzes  some  of  the  successful 
forms  showing  their  weaknesses  and  sug- 
gesting methods  of  repairing  them.  Ills. 
3500  w.  Automobile — Feb.  24,  1910.  No. 
12043. 

Control. 

Pedals  and  Hand  Levers.  Illustrates 
and  describes  recent  types.  1500  w.  Horse- 
less Age — Feb.  23,  1910.    No.  12044. 

Delaunay-Belleville. 

The  Delauany-Belleville  Four-Cylinder 
"Ten."  Illustrated  description.  800  w. 
Auto  Jour — Feb.  19,  1910.    No.  12049  A. 

Electrical  Instruments. 

Electrical  Instruments  for  the  Automo- 
bile. Joseph  B.  Baker.  Illustrates  and  de- 
scribes types  of  electrical  indicating  in- 
struments for  testing  and  maintaining  the 
equipment  of  the  car.  2000  w.  Horseless 
Age — March  2,   1910.     No.   12139. 

Gaeth. 

Gaeth  Type  XXI.  Illustrated  descrip- 
tion of  this  company's  improved  4-cylin- 
der  car.  1200  w.  Horseless  Age — March 
23,  1 9 10.     No.  12679. 

Gasoline  Analysis. 

Gasoline  Analysis — Theoretical  Compu- 
tations of  Gasoline  Used  in  Tests.  J.  M. 
L.  Howe  and  G.  W.  Lewis,  1500  w.  Horse- 
less Age — March  23,  1910.    No.  12675. 

Gears. 

The  Correct  Gear-Ratio  for  a  Touring 
Car.  Describes  an  ingenious  graphic 
method  of  determination.  1800  w.  Auto- 
car— March  19,  1910.     No.  12714  A. 

A  New  Type  of  Differential  Gear.  Il- 
lustrated description  of  the  Graham  dif- 
ferential gear  in  which  the  power  is  taken 
by  the  wheel  offering  the  greater  resis- 
tance. 1200  w.  Autocar — March  ig,  19 10. 
No.  F2713  A. 
Houpt-Rockwell. 

Original     I'eaturcs    in    Houpt-Rockwell 
"60."       Illustrated    description.       i.soo    w. 
Horseless     Age — March     23,     1910.     No. 
1267H. 
Ignition. 

Magneto  versus  Battery  Ignition.  Al- 
bert L.  Clough.  Presents  the  advantages 
and  disadvantages  of  the  two  systems. 
700  w.  Horseless  Age — March  2,  igio. 
No.  1 2 136. 

Multiple  Coils  versus  the  High  Tension 
Distributor.  Albert  L.  C'lnu^'ji.  Reviews 
the  advantages  and  disadvantages  of  each. 
600  w.  Horseless  Age — March  2.  igio. 
No.  1 2 137. 


Ignition  Advance.  H.  H.  Brown.  Ex- 
plains briefly  the  causes  rendering  igni- 
tion advance  necessary,  and  discusses  the 
effect  of  compression  on  rapidity  of  com- 
bustion, and  related  matters.  2500  w. 
Horseless  Age — Feb.  23,  1910.    No.  12045. 

Some  Characteristic  Features  of  High 
and  High-Low  Tension  Magnetos.  Al- 
bert L.  Clough.  Discusses  these  two  types. 
1800  w.  Horseless  Age — March  9,  1910. 
No.  1 223 1. 

Probable  Future  Developments  in  Ig- 
nition Practice.  Albert  L.  Clough.  Sug- 
gestions, describing  a  dynamo  lighting  ig- 
nition outfit,  and  discussing  probable 
changes.  2000  w.  Horseless  Age — March 
16,  1910.  No.  12343. 
Lorraine-Dietrich. 

The      Lorraine-Dietrich      "Twelve-Six- 
teen."    Illustrated  description  of  this  small 
car  of  the  75  M.M.  class.     900  w.     Auto 
Jour — March  5,   19 10.     No.   12275  A. 
Lubrication. 

How  Efficient  Lubrication  Reduces 
Maintenance.  A  study  of  the  proper  and 
complete  lubrication  of  automobiles.  2000 
w.  Automobile — March  17,  1910.  Serial. 
1st  part.  No.  12362. 
Motors. 

The  One-Stroke  Engine.  Illustrated  de- 
scription, showing  the  functions  of  the 
various  component  members.  1500  w. 
Autocar — Feb.   19,  1910.     No.  12048  A. 

Long  Stroke  versus  Short  Stroke  Mo- 
tors. Elwood  Haynes.  Discusses  the 
ratio  between  bore  and  stroke.  3000  w. 
Horseless  Age — March  23,  1910.  No.  12676. 

Some  Two-Cycle  Phenomena.  Dr. 
Charles  W.  Snyder.  Gives  results  of  ex- 
perimental work  with  a  two-cycle  engine, 
calling  attention  to  facts  of  interest  to 
two-cycle  designers.  Ills.  4000  w.  Horse- 
less Age — March  2,  1910.     No.  12135. 

The      Enderby-Johnson      Experimental 

Engine.      Brief    illustrated    description    of 

a    double-acting   two-stroke   model.       1000 

w.  Auto  Jour— Feb.  26,  1910.  No.  12175  A. 

Shock  Absorbers. 

Automobile  Shock  Absorbers  (Les 
Amortisseurs  d'.Automobiles).  E.  Girar- 
dault.  A  review  of  their  uses,  the  differ- 
ent types  and  examples  of  each  type.  Ills. 
Serial,  ist  part.  3500  w.  Genie  Civil — 
I'Vb.  5,  1910.  No.  12437  D. 
Speedometers. 

riie  Speedometer  Question  in  Switzer- 
land (Die  deschwindigkeitsmesserfrage  in 
der  .Schwei/).  llerr  IMlug.  .^n  outline  of 
the  recent  regulations  issued  by  the  Swiss 
Department  of  the  Interior  respecting 
speed  indicating  devices  for  automobiles. 
3500  w.  Zeit.schr  d  Mil"  Motor wagen 
Ver— Feb.   15.   igio.     No.   12485  I). 

Results  of  Tests  of  Speedometers  (Er- 
gebnis  der  Priifung  von  Geschwindig- 
keitsmcssern).  Herr  Pflug.  Gives  re- 
sults of   tests   on    twenty-two   devices   in- 
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vcstigatod  in  loiiiuciiiMi  with  the  recent 
Swiss  rt'j^nlations.  <>.S<k)  w.  Zcitschr  d 
Mit  Motoi\v;iKon  Vcr— I'cb.  28,  lyio.  No. 
I24S()   1). 

Steering  Gears. 

Some  Notes  on  Steering  Connections. 
J.  L.  Napier.  Explains  the  principles  in- 
volved in  tlio  (lesiKninj;:  of  steering:  gears. 
1400  w.  Autocar — I'eb.  ig,  igio.  No. 
IJ047  A. 

Talbot. 

The   15  li.  p.   Four-Cylinder  Talbot.   II 
lustrated    description    of    detail    improve- 
ments   introduced.       1200   w.      Autocar — 
March  19,  1910.     No.  12712  A. 

Taximeters. 

Taximeters  and  Public  Cab  Operation. 
Harold  Brown.  Discussion  of  instruments 
for  the  registration  of  fares  and  charges, 
illustrating  and  describing  types  in  com- 
mon use.  4000  w.  Com  Veh — March, 
1910.     No.  12161  C. 

Tires. 

Some  Common  Tire  Fallacies  Exploded. 

D.  W.  Samways.    Abstract  of  paper  read 

before  the  Roy.  Auto  Club  of  Gt.  Britain 

and  Ireland.    An  explanation  of  the  forces 

acting  on   the   rim  and   wheel,   discussing 

the  advantages  of  a  high  tire  and  a  low 

one,  and  how  to  prolong  their  life.     1700 

w.       Automobile — March    3,    1910.      No. 

I2093- 
Transmission  Loads. 

Graphical  Determination  of  Transmis- 
sion Loads.  L.  C.  Freeman.  Analysis,  with 
the  idea  of  determining  the  maximum 
loads  imposed  on  ball  bearings  by  the  ac- 
tion of  the  gears.  2000  w.  Automobile 
— March  17,  1910.  No.  12361. 
Transmissions. 

Some  Transmission  Mechanisms  in 
Modern  Shaft-Driven  Automobiles.  For- 
rest R.  Jones.  Discusses  the  location  of 
the  transmission,  the  use  of  one  uni- 
versal joint  as  compared  with  the  earlier 
practice  of  using  a  pair,  and  other  fea- 
tures. 2200  w.  Automobile — March  3, 
1910.     No.  12094. 

COMBUSTION  MOTORS. 
Aeronautic  Motors. 

Motors  for  Aerial  Navig:ition.  J,  S. 
Critchley.  Read  before  the  Inc.  Inst,  of 
Auto.  Engrs.  States  the  requirements, 
illustrating  and  describing  types  of  each 
class.  3500  w.  Mech  Engr — Feb.  18, 
1910.  Serial,  ist  part.  No'.  12057  A. 
Carburetters. 

Carburetters  for  Internal-Combustion 
Engines.  A  carburetter  designed  and 
patented  by  Sir  Hiram  Maxim  is  illus- 
trated and  described.  2200  w.  Prac  Engr 
— March  18,  1910.  No.  12723  A. 
Gas  Engines. 

The  Gas  Engine.  Dr.  Charles  E.  Lucke. 
Abstract  of  the  fifth  Hewitts  lecture,  de- 
livered at  Cooper  Union.  1500  w.  Power 
— March  15,  19 10.     No.  12269. 


Constructive  Details  of  Double-Acting 
I'our-Stroke  Cycle  Gas  i'lngines  (Kon- 
strnklive  ICin/.elheiten  an  doppcltwirken- 
den  Vicrtaktgasniaschincn).  R.  Drawe. 
A  discussion  of  cylinder,  piston  and  valve 
construction.  Ills.  Serial,  ist  part.  4<>fw 
w.  Stahl  u  Eiscn — Feb.  9,  1910.  No. 
12458  D. 

See  also  Blowing  Engines,  under  MIN- 
ING  AND    METALLURGY,    Ikon    anu 
Stkki,. 
Gasoline  Engines. 

A  Novel  Hydrocarbon  Engine.  Dia- 
grams and  description  of  a  50-h.p.,  4-cyl- 
inder  motor  with  variable  piston  stroke. 
The  invention  of  Messrs.  Gill  and  Ave- 
ling.  900  w.  Sci  Am  Sup — March  26, 
1910.     No.   12646. 

See    also    Aeronautics,    under    Miscel- 
lany. 
Gas  Producers. 

Fuels  for  Gas  Engines.  Dr.  Charles  E. 
Lucke.  Part  of  the  sixth  Hewitt  lecture 
delivered  at  Cooper  Union.  Discusses  the 
gasification  of  coal  for  gas-engine  pur- 
poses. Ills.  1500  w.  Power — March  22, 
1910.  Serial,  ist  part.  No.  12512. 
Gas  Turbines. 

The  Gas  Turbine.  A.  W.  H.  Griepe. 
Considers  the  Stolze  proposed  turbine,  the 
Wegner  turbine,  and  the  author's  design. 
Ills.  1000  w.  Power — March  8,  1910.  No. 
12172. 
Ignition. 

Electrical  Ignition  in  Combustion  Mo- 
tors (Allumage  electrique  des  Moteurs  a 
Explosion).  A.  Bainville.  A  review  of 
the  systems  of  producing  the  current  and 
of  sparking  devices.  Ills.  3000  w.  L'Elecn 
— Feb.  12,  1910.  No.  12428  D. 
Oil  Engines. 

Weights  of  Moving  Parts  in  Oil  En- 
gines. Frederick  Strickland.  Considers 
that  pistons,  connecting  rods,  etc.,  are 
often  made  too  heavy.  1500  w.  Horseless 
Age — March  23,  1910.     No.   12677. 

The  Extension  of  the  Use  of  the 
Diesel  Motor  (Der  Dieselmotor  und  seine 
Verbreitung).  Brief  notes  on  installations 
of  Sulzer  and  Augsburg-Niirnberg  Diesel 
motors  for  driving  electric  generators.  Ills. 
2200  w.  Elek  Kraft  u  Bahnen — Feb.  24, 
1910.     No.  12603  D. 

See  also  Centrifugal  Pumps,  under  Hy- 
draulic Machinery. 
Producer  Gas. 

An  Ambitious  Scheme  of  Heat  Utiliza- 
tion. Illustrates  and  outlines  a  plant  de- 
veloped by  Dr.  J.  M.  W.  Kitchen  of  East 
Orange,  N.  J.,  aiming  to  utilize  all  heat 
carried  by  heated  air  or  heated  water. 
3500  w.  Met  Work — March  5,  1910.  No. 
12 1 3 1. 

Economizing  the  Waste  Heat  in  Power 
Generation.  J.  M.  W.  Kitchen.  States 
the  more  important  principles  to  be  ap- 
plied in  saving  heat  in  power  generation, 
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giving  diagram  and  explanation  of  the 
author's  composite  system.  1500  w.  Power 
— March  29,  19 10.     No.  12747. 

HEATING  AND  COOLING. 
Air  Purification. 

See  Ozone,  under  ELECTRICAL  EN- 
GINEERING, Electro-Chemistry, 
Central  Plants. 

See    Central    Stations,   under   ELEC- 
TRICAL   ENGINEERING,    Generating 
Stations. 
Hot-Air  Heating. 

Opportunities  in  the  Field  of  Warm  Air. 
James  D.  Hoffman.  Discusses  defects  in 
furnaces  and  furnace  heating  installations, 
suggesting  remedies.  2000  w.  Met  Work 
— March  19,  1910.    No.  12360. 

Furnace  Heating  of  an  Eight-Room 
School,  Illustrates  and  describes  an  ar- 
rangement including  an  exhaust  fan  driven 
by  a  water  motor.  2200  w.  Met  Work — 
March  12,  1910.  No.  12252. 
Liquid  Air. 

Industrial  Applications  of  Extremely 
Low  Temperatures  (Quelques  Applications 
industrielles  des  tres  basses  Tempera- 
tures). A.  Lancien.  A  review  of  the  uses 
of  liquid  air  and  other  liquified  gases. 
2400  w.  Rev  d'Econ  Indus — Feb.  20, 
19 10.  No.  12409  D. 
Refrigeration. 

Refrigeration  for  Cold  Storage.  Nelson 
Waite.  Discusses  the  comparative  value 
of  direct  and  indirect  refrigeration  for 
cold  storage  plants.  2000  w.  Ice  &  Refrig 
— March,  1910.     No.  12165  C. 

A  Two-Hundred  Ton  Ice-Making  Plant. 
Illustrated  description  of  a  large  plant  at 
Grimsby,  Eng.,  on  the  ammonia-compres- 
sion system.  Plate.  800  w.  Engr.  Lend 
— Feb.   18,   1910.     No.   12065  A. 

The  Brewing  Exposition  in  Munich,  IQOQ 
(Von  der  Brauereiausstellung  in  Miin- 
chen  1909).  C.  Guillery.  Describes  the 
exhibits  in  the  refrigeration  section.  Ills. 
Serial,  ist  part.  35cx)  w.  Zeitschr  d  Ver 
Dcutscher  Ing— Feb.  5.  1910.  No.  12608  D. 
See  also  Calorimetry,  under  Mkasitrf- 
mf.nt;  and  Refrigeration,  under  RAIL- 
WAY ENGINEERING,  Motive  Power 
ANH  I'Vjirri'MKNT. 
School  Buildings. 

Heating      and      Ventilating      Miimesota 
Schools.     Illustrates  and  describes  practice 
in  accord  with  the  regulations  (»f  the  Min 
nesota    Stale    lioard   of    Health.      ij(K)   w. 
Met  Work— I«'eb.  26,  1910.    No.  12042. 
Steam  Heating. 

Stcatn  Heating  Systems  in  Common  Use. 
J.  P.  Lisk.  Di.scnsses  their  adaptabilitv 
and  gives  tables  showing  the  size  of  pipe 
to  supply  a  given  amount  of  radiation. 
2000    w.       Power — March    15.    l<Ho.       No. 

122^)8. 

Successful  Heating  of  Our  Homes.  A. 
G.  King.  This  ntnnl)er  discusses  the  prin- 
cii)al   pf»ints   which   make  a  heating  boiler 
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MACHINERY. 


effective.     1800  w. 
— Feb.,  1910.  Serial. 

HYDRAULIC 
Centrifugal  Pumps. 

The  Design,  Construction  and  Opera- 
tion of  High-Lift  Centrifugal  Pumps. 
Franz  zur  Nedden.  This  fourth  part  of 
a  series  considers  the  turbo-pump  dia- 
gram and  its  practical  interpretation  in 
service.  3500  w.  Engineering  Magazine — 
April,  1910.     No.  12685  B. 

The  High-Pressure  Fire-Service  Pumps 
of  Manhattan  Borough,  City  of  New 
York.  Discussion  at  St.  Louis  of  the 
paper  by  Prof.  R.  C.  Carpenter.  4000  w. 
Jour  Am  Soc  of  Mech  Engrs — March, 
1910.     No.   12353  F. 

Centrifugal  Pumps  Operated  by  Diesel 
Motors  (Wasservverke  mit  Kreiselpumpen 
und  Dieselmotorenbetrieb).  Discusses  the 
technical  and  economic  success  of  plants  of 
this  type,  illustrating  a  number  of  installa- 
tions. 2300  w.  Zeitschr  f  d  Gesamte  Tur- 
binenwesen — Feb.  28,  1910.  No.  12402  D. 
Presses. 

See    Cylinders,    under    Machine    Ele- 
ments AND  Design. 
Pumping  Plants. 

Steam-Driven  Pumping  Plant  for  Deep 
Wells  and  Bore-Holes.  Alfred  Towler. 
Read  before  the  Assn.  of  Water  Engrs. 
Indicates  the  principles  which  affect  the 
durability  and  efficiency  of  rod-pumps, 
and  describes  the  plant  at  Stocks  Well 
Pumping  Station.  Ills.  6400  w.  Engng — 
Feb.  25,  1910.     No.  1 2 190  A. 

Tests  and  Notes  on  Method  of  Opera- 
tion of  a  Producer  Gas  Pumping  Plant. 
James  R.  Fitzpatrick.  Illustrated  account 
of  the  plant  of  the  Grand  Rapids  Hydrau- 
lic Company.  Discussion.  5500  w.  Pro 
Am  VV-Wks  Assn — 1909 — No.  12761  N. 

See  also  Dams,  and  Water  Works,  un- 
der CIVIL  ENGINEERING.  Water  Sup- 
ply. 
Pumps. 

Roberts  Dircct-.Xcting  Hydraulic  Pump. 
Illustrates  and  describes  a  combination  of 
a  piston  ptnnp,  a  piston  and  plunger  pump, 
and  a  ram  pump.  i(XX)  w.  ICngng — March 
ir,  1910.     No.  12395  A. 

Suction  Height  of  Piston  Pumps  (Saug- 
lu'ihe  und  Ansaugen  der  Kolbenpumpon). 
l'\  .Schonberger.  .\  discussion  of  results 
obtainrd  in  practice.  Ills.  :^i^y.t  w.  Zeitschr 
d  Ver  Dcutsclur  lug  — Feb.  J(),  1910.  No. 
ij()iS  I). 
Turbine  Governors. 

.•\  New  High- Pressure  Turbine  Gov- 
ernor ( I^ne  neue  Hochdruckturbinenreg- 
uliernng).  .Xndreas  Stannn.  Illustrated 
(liscription  of  a  regulating  device  applieil 
to  a  5.500  horse-power  Pelton  wheel. 
Serial.  isf  part,  1500  w.  Zeitschr  f  d 
Gesamte  Turbincnwesen — Feb.  28,  iqio. 
No.   1 240 1   I). 


See  paOi'  3'7' 
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Turbines. 

DfsiKii  and  Construction  of  I'oiir  QOOO 
II.  1'.  liirhincs.  II.  Hirchard  Taylor.  Il- 
lustrated description  of  iiydranlic  turbines 
nistalled  in  the  Little  l-alls  plant  on  the 
Spokane  River,  Washington.  22{K)  w.  Am 
Mach— Vol.  3.V    N«>-  12.    No.  12638. 

Standard  Coeflicients  of  Modern  High- 
Pressure  hVancis  Turbines  (Massgebende 
Koellizienten  von  niodernen  J  lochdruck- 
I'Vancisturbinen).  Mario  Dornig.  Mathe- 
matical discussion  of  the  coelVicients  and 
the  relations  between  them.  Ills.  2000  w. 
Zeitschr  f  d  Gesamte  Turbinenwesen — 
Feb.  2'S>,  19 10.  No.  12403  D. 
Turbine  Tests. 

Acceptance  Tests  of  the  Turbines  and 
Regulators  for  the  Gullspang  Power 
Plant,  Sweden  (Abnahmeversuche  an  den 
Turbinen  und  Regulatoren  des  Wasser- 
kraftwerkes  Gullspang,  Schweden).  H. 
Th.  Holm.  Describes  and  gives  results  of 
tests  on  the  4,000  horse-power  double 
hVancis  turbines.  Ills.  Serial,  ist  part. 
800  w.  Zeitschr  f  d  Gesamte  Turbinen- 
wesen— Feb.  28.  1910.  No.  12400  D. 
MACHINE  ELEMENTS  AND  DESIGN. 
Ball  Bearings. 

Why  Have  Ball  Bearings  Been  a  Fail- 
ure? E.  J.  Baechle.  Discusses  the  re- 
sults of  Prof.  Stribeck's  investigations 
and  researchs  in  the  rolling  and  sliding 
action  of  balls.  Ills,  1500  w.  Am  Mach 
— Vol.  2)^.  No,  12.  No.  12636. 
Cylinders. 

Design    of    Hydraulic    Press    Cylinders. 
A,  Lewis  Jenkins,     Suggestions,  with  for- 
mulae for  thick  cylinders,     1500  w.     Am 
Mach — Vol.  33,    No.  13,    No,  12771. 
Drafting  Rooms. 

An  English  Drafting  Room  and  Efficient 
Cost  System.  I.  William  Chubb.  Espe- 
cially describes  the  division  of  work  and 
fixing  responsibility.  3000  w.  Am  Mach — 
Vol,  :i,2>.  No.  9.  No.  12120. 
Gears. 

Solution  of  Epicyclic  Gearing  by  the 
Method  of  Levers.  John  S,  Myers.  Gives 
problems  illustrating  the  method  known 
as  separate  motions,  and  applying  the  lever 
method.  Ills,  2000  w,  Mach,  N  Y — March, 
1910.     No.  12072  C, 

The  Calculation  of  Spur-Gear  Teeth 
(Sur  le  Calcul  des  Dents  d'Engrenages 
droit's),  R,  Andre,  Mathematical  demon- 
stration of  method.  Ills.  3000  w.  All 
Indus — Feb.,  1910.  No,  12434  D, 
Gyroscopes. 

How  a  Gyroscope  Acts.  C.  E,  Wolff. 
Explains  the  nature  of  the  action  and  how 
to  calculate  the  turning  moment  corre- 
sponding to  any  rotation  of  the  axis.  1000 
w.  Mech  Engr — Feb.  25,  1910,  No.  12184A. 
Mechanics  of  the  Gyroscope.  Irving  P. 
Church.  A  study  of  its  properties.  Mathe- 
matical. 3500  w.  Cornell  Civ  Engr — 
March,  1910.     No,  12544  C, 

We  supply  copies  of  lli 


Shrinkage  Stresses. 

Shrinkage  and  i-'orced  L'its  and  the 
Stresses  They  Produce.  A.  Lewis  Jen- 
kins. An  investigation  of  such  stresses, 
with  allowances  such  as  arc  conmionly 
used  in  practice,  illustrating  by  examples, 
J5(X)  w,  l"".ng  News— .March  17,  1910-  N't). 
1 2308, 
Springs. 

Slide  Rule  for  llelicil  Spring  Calcula- 
tions. M.  \\.  Davis,  Gives  a  reproduction 
of  the  graduations  on  a  slide  rule  used 
for  such  calculations,  with  directions  for 
its  use,  800  w,  Mach,  N  Y— March, 
19 10,     No,  12073  C. 

MACHINE   WORKS    AND   FOUNDRIES. 
Boiler  Making. 

See  I'^kctric  Driving,  under  Power  and 
Transmission. 
Brass  Founding. 

Casting  Long  Liners,     Walter  J.  May. 
Suggestions   helpful   in   casting  long,  thin 
articles   in   copper   alloys,      600  w.      Prac 
Engr— March  11,  1910.    No,  12387  A. 
Bronze  Founding. 

The  Gating  and  Pouring  of  Manganese- 
Bronze.  W.  R.  Dean,  An  illustrated 
article  giving  suggestions  for  successful 
work,  1500  w.  Brass  Wld — March,  1910. 
No,  12540. 
Castings. 

Segregation  Phenomena  in  Steel  Cast- 
ings, S.  S.  Knight.  Read  at  meeting  of 
the  Phila,  Found,  Assn.  An  illustrated 
account  of  results  of  recent  metallographic 
investigations.  3000  w.  Ir  Age— March  3. 
1 9 10.  No.  12058. 
Cupola  Practice. 

Theoretical  Notes  on  Cupola  Reactions 
(Theoretische  Betrachtungen  iiber  die 
Vorgiinge  im  Kupolofen).  H.  Holm, 
Discusses  the  heat  balance  of  the  cupola. 
Tils,  2700  w.  Stahl  u  Eisen— Feb,  2,  1910, 
No.  12454  D, 
Drilling  Machines. 

Radial  Drilling  Machines  Break  Drills 
and  Records.  l\  E.  Bocorselski,  Illus- 
trated account  of  drilling  tests  made-  by 
the  American  Locomotive  Co,  1500  w.  Am 
Alach— Vol,  33-  No,  11.  No.  12334. 
Foundry  Practice. 

Steel  b\)un(lry  Practice.  Percy  Long- 
muir.  Read  before  the  Manchester  .Assn. 
of  Engrs,  A  survey  of  steel  foundry 
practice,  the  processes  followed,  and  the 
difficulties  met.  3000  w.  Mech  Engr— 
March  4,  19 10,  No,  12285  A. 
Foundry  Ventilation, 

The  Removal  of  Dust  in  Iron  Works 
and  Foundries  (Die  Staubbeseitigung  in 
Hiittenwerken  und  Giessereien) ,  Ernst  A. 
Schott,  Illustrated  detailed  description  of 
dust-removal  systems  and  devices  applic- 
able to  individual  machines.  Serial,  ist 
part,  4000  w^  Stahl  u  Eisen — Feb.  2,  1910. 
No,  12453  D, 

esc  articles.     See  page  317. 
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Gear  Cutting. 

Self  Generating  Spur  Gear  Machine  of 
English  Design.  I.  W.  Chubb.  Illustrated 
description  of  the  Sunderland  gear  gen- 
erator. 2000  w.  Am  Mach — Vol.  33.  No. 
10.     No.  12236. 

A  Simple  Jig  for  Cutting  Worm-Wheel 

Teeth.     Illustrates  and  describes  a  device 

for  cutting  standard  worm  wheels.  2500  w. 

Prac  Engr — March  18,  1910.  No.  12722  A. 

Lathes. 

12-Inch  High-Speed  Lathe.  Illustrates 
and  describes  a  new  high-speed  lathe  with 
all-gear  single-pulley  head,  500  w.  Engr, 
Lond — March  4,  1910.     No.  12295  A. 

Recent  High-Speed  Lathes  (Neue 
Schnelldrehbanke).  Fr.  W.  Hiille.  De- 
tailed descriptions  of  two  new  German 
lathes.  Ills.  2500  w.  Zeitschr  d  Ver 
Deutscher  Ing — Feb.  26,  19 10.  No.  1261.S  D. 
Machine  Tools. 

Special     Machines    for    Making    Large 
Spherical  Bearings.     Robert  Reid.     Illus- 
trates and  describes  types.     1000  w.     Am 
Mach— Vol.  33.     No.  12.     No.  12637. 
Metal  Spinning. 

Metal    Spinning.      William    A.    Painter. 

Illustrates    and    describes    in    detail    the 

various  operations  of  spinning  metal.  4000 

w.  Mach,  N  Y — March,  19 10.  No.  12071  C. 

Molding. 

Match-Plates  for  Stove  Castings.  Illus- 
trates and  describes  the  method  of  mold- 
ing stove  plate  by  the  use  of  hinged  match- 
plates  and  flasks.  6000  w.  Foundry — 
March,  19 10.  No.  12091. 
Molding  Machines. 

Machine  Molding  of  Cast  Tubes  (Ma- 
schinelle  Herstellung  von  Formen  fiir 
stehend  zu  giessende  Rohre).  R,  Ardelt. 
Describes  a  number  of  machines  and  pro- 
cesses. Ills.  Serial,  ist  part.  3000  w. 
Stahl  u  I'Mscn — I'Vb.  2,  1910.  No.  12452  D. 
Pipe  Founding. 

See  Molding  ?vTachines,  under  Machinf 

WokKS    AND    I'OlfNDKIK.S. 

Planing  Machines. 

Direct  Electric  Drive  for  Planing  Ma- 
chines (Direkter  elektrischer  Antrieb  von 
Hobelrnaschinen ).  Describes  the  system 
of  the  I'Vlten  &  CiuilUauine-Lahmever- 
werke.  Ills.  220CJ  w.  Zeitschr  f  VVcrk- 
ztiig  — I'Vb.  5,   1910.     No.   1249J  D. 

Presses. 

Testing  Power  I'resses  to  JMiul  Capac- 
ity and  Rating.  11.  (ianssleu.  Gives  sug- 
gestions for  researches  in  seltcting  a  press 
for  doing  certain  work.  Ills.  2800  w. 
Am  Mach— Vol.  X^.    No.  10.    No.  12237. 

Shop  Appliances. 

Making  a  Precision  Dividing  Wheel. 
Illustrated  description  of  a  wheel  made 
by  grinding  a  series  of  disks  and  clamping 
them  around  a  rim  of  such  diameter  that 
the  disks  all  touch  each  other  and  the 
rim  simultaneously.  1500  w.  Mach,  N  Y 
— March,  loio.     No.  12076  C. 


Turret  Lathe  Equipment  for  Making 
Automobile  Parts.  C.  L.  Goodrich.  Il- 
lustrates and  describes  a  number  of  recent 
adaptations  for  producing  rapid  work. 
1000  w.  Am  Mach — Vol.  33.  No.  10.  No. 
12235. 

Alilling  Fixtures  for  Automobile  Parts. 
E.  H.  Pratt.  Illustrates  and  describes 
special  fixtures  for  producing  accurate 
work.  1000  w.  Mach,  N  Y — March,  1910. 
No.  12080  C. 
Shop  Floors. 

See  Concrete,  under  CIVIL  ENGI- 
NEERING, Materials  of  Construction. 

Shop  Practice. 

Some  Notes  on  Shop  Economics.  C.  E. 
Coolidge.  Brief  illustrated  discussion  of 
machine  shop  equipment.  2000  w.  Sib 
Jour  of  Engng — March,  1910.  No.  12554  C. 

Machine  Shop  Practice.  The  present 
number  deals  with  tool  grinding.  Plate. 
1200  w.  Mach,  N  Y — March,  1910.  No. 
12079  c. 

Modern  Automobile  Building  Methods 
in  a  French  Shop.  Illustrates  and  de- 
scribes machines  used  in  making  the  Ber- 
liet  car  in  Lyons,  France.  1200  w.  Am 
Mach — Vol.  33.    No.  9.    No.  12 118. 

Methods  of  Handling  Automatic  Turret 
Work.  F.  A.  Stanley.  Illustrates  and  de- 
scribes ways  and  means  of  handling  vari- 
ous pieces  upon  chuck  or  face  plates.  2500 
w.    Am  Mach— Vol.  33.    No.  9.    No.  121 19. 

Methods  of  Holding  and  Machining 
Lathe  Work.  F.  A.  Stanley.  Illustrates 
and  describes  interesting  adaptations  of 
the  turret  machine  with  automatic  chuck. 
I  JOG  w.  Am  Mach— Vol.  33.  No.  13.  No. 
1 2770. 

The  Machining  of  Large  Work  by  Un- 
usual Methods.  Illustrates  and  describes 
special  tools  and  devices  used  on  large 
gas  engines.  20(K)  w.  Am  Mach — Vol.  33- 
No.  9.    No.  12 1 J  I. 

Lathe  Building  Operations  in  Well 
lM|uii)pe(l  Shop.  i'\  A.  Stanley.  Half  tones, 
engravings  and  descriptions  of  tools  em- 
ployed in  machining  and  testing  parts  in 
a  Cincimiati  shop.  22(X)  w.  Am  Macii — 
Vol.  33.     No.  II.     No.  IJ335-, 

Shop  Kinks.  Gives  the  nineteenth  to 
Iwenty-nfth  collections  inclusive,  with  also 
a  collection  of  miscellatuous  kinks.  Ills. 
5(H)<)  w.  Ry  Agi-  (la/  March  4,  i<)lo.  No. 
121  ^o. 

See  also  Shops,  und.r  KAll.WAV  l-.N- 
GINFRINCi.   Monvi    Towir  and  Kgiui'- 

M  K  N  T. 

Shops. 

Shrinking  and  Tempering  Shop  for  Guns 
at  Woolwich  Arsenal.  A  short  account  of 
I)revious  methods  and  appliances  for  deal- 
ing with  this  problem,  and  illustrated  de- 
tailed description  of  this  new  shop.  Plate, 
.^ooo  w.  Engng— I'Vb.  25,  i()io.  No.  12188  A. 
The    Works    of    Messrs.    Ackroyd    and 
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lU'^l.  Limilid.  M«»iKy.  I.ccils.  Ilhistratrd 
description  of  those  works  and  of  tlie  ni.in- 
iifaotiire  of  1  lailworxl's  safety  lamp  and 
iindcr^rotiiid  rclij^liter.  3500  w.  Col  (iiiard 
Marrli    iS.    into.      Xo.    IJ7J<)  A. 

Shop  Ventilation. 

The  Keiuoval  of  I'nines  in  l""aclorics 
(  hdiinination  des  lluees  industriellcs). 
Taul  Ra/ons.  Discusses  the  formation  of 
fumes  in  vari.)us  industries,  their  hvjj:ienic 
efTecls,  and  methods  of  removinjj:  them. 
Serial.  1st  part'.  3500  w.  Rev  d'l.con 
Indus — I'Vh.  20,  1910.     No.   12407  D. 

Tempering. 

See  Shops,  under  Machink  Works  and 

I'OUNIiRIKS. 

Tin-Box  Making. 

A    Tin  l^ox  Factory  at  Barking,     llhis- 

t rates  and  describes  methods  used  at  this 

factory,  with  plan  of  the  works.     1200  w. 

Kn^r,  Loud — March  4,  1910.    No.  12294  A. 

Tool  Making. 

A  Central  Tool  Dressing  Plant  in  a 
Navy  Yard.  W.  H.  Taylor.  Illustrated 
description  of  a  plant  supplying  tools  for 
several  yards  on  the  Atlantic  coast.  2500 
w.  Am  Mach — Vol.  2)?i-  No.  10.  Serial. 
1st  part.  No.  12233. 
Tools. 

Circular  Form  and  Cut-Of¥  Tools. 
Douglas  T.  Hamilton.  Illustrates  and  de- 
scribes the  practice  for  the  Brown  & 
Sharpe  screw  machines.  3000  w.  Mach, 
X  Y — March,  19 10.  No.  12075  C. 
Welding. 

Electric  and  Autogenous  Welding.  Edi- 
torial review  of  what  has  been  accom- 
plished, showing  the  value  of  these  meth- 
ods. 3000  w.  Engng — March  4,  1910.  No. 
1 2291  A. 

Autogenous  Welding.  Fred  W.  Wolf, 
Jr.  Discusses  the  processes  and  the  ap- 
plications to  cooling  apparatus.  3300  \\. 
Ice  &  Refrig — March,  1910.     No.  12166  C. 

Oxy-Acetylene  Welding.  H.  S.  Smith. 
Describes  the  plants  employed  in  the  high 
and  low  pressure  systems  and  their  fields 
of  operation,  and  the  classes  of  work  on 
which  the  system  can  be  advantageously 
employed.  General  discussion.  8000  w. 
Jour  Soc  of  Arts — Feb.  25,  1910.  No. 
T2174  A. 

Electric  Welding  of  Copper.  Brass  and 
Aluminum.  A.  F.  Buchenberg.  Explains 
some  of  the  difficulties  and  describes  the 
electric  method,  giving  cost.  1800  w. 
Mach,  N  Y — March,  1910.     No.  12077  C. 

A  Striking  Oxv-Carbi  Boiler  Fusion 
Weld.  Frank  C.  Perkins.  Illustrates  and 
describes  the  welding  of  a  patch  in  the 
flue  sheet  of  the  fire-box,  1000  w.  Boiler 
Maker — March,  T910.     No.  12227. 

Electrolytic  Production  of  Hydrogen 
and  Oxygen  for  Autogenous  Welding 
(Die  Selbstherstellung  von  WasserstofF 
und  Sauerstoff  durch  Elektrolyseure  fiir 
autogene     Schweissung).      Herr    Hopfer 


discusses  the  (.•ommcrcial  production  of 
these  gases,  the  ef|uipment,  cost,  etc. 
3500  w.  Zeitschr  d  Ver  Deutschcr  Ing — 
I'Vb.   12,   M>io.     No.  12612  I). 

An  ICxperimental  Study  of  the  Strength 
of  Welds  (FtufJe  experimentale  dc  la 
Resistance  des  Soudures).  Ch.  l*'remont. 
Reports  results  of  tests  on  welds  made 
by  various  processes.  Ills.  6500  w. 
Cenic  Civil  I'Vb.  26.  1910.  No.  12443  ^■ 
Wood-Working  Machinery. 

Safety  Ai)i)liances  for  Planers  (Appa- 
reils  de  I'rotection  pour  Ics  Degauchis- 
seuscs).  Henri  Mamy.  Describes  a  num- 
ber of  protective  devices.  Ills.  2000  w. 
Genie  Civil— Feb.  19,  1910.    No.  12442  D. 

MATERIALS  OF  CONSTRUCTION. 

Alloys. 

A  Study  of  Metallic  Alloys  (Etude  sur 
les  Alliages  Metalliques).  J.  Chaussin. 
A  general  review  of  the  structure  of 
alloys,  efTects  of  working  and  heat  treat- 
ment, etc.  4200  w.  Rev  d'Econ  Indus — 
b'cb.  20,  1910.  No.  12408  D. 
Alloy  Steels. 

Trend  of  Steel  Specifications  to  Meet 
Present  Requirements.  C.  A.  Tupper.  A 
review  of  the  various  steel  alloys  and 
their  capacities.  7000  w  ,  Am  Mach — Vol. 
^Z,  No.  12.     No.  12635. 

The  Various  Effects  of  Manganese  in 
Steel.  E.  F.  Lake.  A  review  of  the 
properties  and  effects  of  this  element. 
1500  w.  Am  Mach— Vol.  33,  No.  10.  No. 
T2238. 
Aluminium. 

The  Analysis  of  Aluminium  and  Its  Al- 
loys. Richard  Seligman  and  F.  J.  Willott. 
Describes  rapid  analytical  methods  used 
in  the  industrial  laboratory.  4000  w. 
Mech  Engr— March  11,  1910.  No.  12389  A. 
Bronzes. 

The  Elastic  Limit  of  Manganese  and 
Other  Bronzes.  J.  A.  Capp.  A  report  of 
tests  showing  that  the  value  commonly 
obtained  from  rapid  commercial  tests  on 
bronze  may  be  quite  misleading.  2500  w. 
Jour  Am  Soc  of  Mech  Engrs — March., 
19 10.  No.  12352  F. 
Cast  Iron. 

A  Comparison  of  Specifications  for 
Cast  Iron  in  Germany  and  the  United 
States  (Vergleichende  Zusammenstellung 
dcr  Lieferbedingungen  fiir  Gusseisen 
in  Deutschland  und  den  Vereinigten 
Staat'en).  Presents  the  specifications  in 
parallel  tables.  Ills.  2000  w.  Stahl  u 
Eisen — Feb.  2,  19 10.    No.  12455  D. 

See    also   Test    Bars,    under    Measure- 

M  F.NT. 

Metallography. 

The  Properties  of  Metals  and  Metallic 
Compounds  (Die  Eigenheiten  von  Metal- 
len  und  Metallvcrbindungen).  G.  Gold- 
berg. A  brief  review  of  metallographic 
principles.  Serial.  ist  part.  1500  w. 
Giesserei-Zeit — Feb.  15,  1910.  No.  12464  D. 


We  supply  copies  of  these  articles.     See  page  317. 
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The  Theoretical  Form  of  the  Cooling 
Curves  of  Binary  Alloys  (Sur  la  Forme 
Theorique  des  Courbes  de  Refroidisse- 
ment  des  Melanges  binaires).  E.  Ren- 
gade.  A  general  discussion  of  the  charac- 
teristics exhibited  by  cooling  curves.  Ills. 
3600  w.  Rev  de  Metal — Feb.,  1910.  No. 
12413  E  +  F. 

The  Importance  of  Metallography  in 
the  Iron  Industry  (Die  Bedeutung  der 
Metallographie  fiir  die  Eiscnindustrie). 
P.  Obcrhoffer.  A  discussion  of  its  field  of 
usefulness  and  a  review  of  the  metallog- 
raphy of  iron  and  steel.  Ills.  4000  v^. 
Stahl  u  Eisen— Feb.  9,  1910.  No. 
12457  D. 

The  Influence  of  Manganese  Sulphide 
on  Iron  and  Steel.  Donald  M.  Levy. 
Read  before  the  Staffordshire  Iron  & 
Steel  Inst.  Gives  results  of  scientific  in- 
vestigations. Ills.  6000  w.  Ir  Trad  Rev 
— March  3.  1910.  No.  121 12. 
Refractory  Materials. 

See  Boiler  Furnaces,  under  Ste.\m  En- 
gineering. 
Steel. 

The  Hardness  of  Quenched  S;cels,  with 
Particular  Reference  to  Quenched  Case 
Hardened  Steels.  Messrs.  Portevin  and 
Bcrjot,  in  Revue  de  Metallurgie.  Gives 
an  account  of  researches  and  conclusions. 
800  w.  Ir  Age— March  31,  1910.  No. 
12782. 

Observations  on  Segregation  Phenom- 
ena as  Applied  to  Cast  Steels.  S.  S. 
Knight.  Read  before  tTie  Phila.  Found. 
Assn.  Discusses  the  value  of  microscopy 
and  synthetic  chemistry  in  metallographie 
investigation.  Ills.  2000  w.  Ir  Trd  Rev 
— March  10,  1910.    No.  12224. 

MEASUREMENT. 
Calorimetry. 

Specific  Heat  of  Some  Calcium  Chloride 
Solutions  Between  —  35°  C.  and  +  20°  C. 
H.  C.  Dickinson,  E.  F.  Muller,  and  E.  B. 
George.  An  investigation  of  the  values 
of  specific  heat  at!  temperatures  employed 
in  refrigeration  practice,  comparing  two 
methods.  Ills.  6500  w.  lUil  lUircau  of 
Stand— F'Vb.,  1910.     No.  12563  N. 

{'"..xperimental  Determination  and  Regis- 
tration of  the  ('alorific  Power  of  Gases 
(Determination  experimentalc  i-f  I'.nregis- 
tremeiit  (\y\  Pouvoir  calorifunu'  des  Gaz). 
v..  Lemaire.  Description  of  the  construc- 
tion and  use  of  the  Junkers  calorimeter. 
Ills.     2500  w.     Gcnic  Civil — I-'eb.   12,  1910. 

Xn.    IJ440    D. 

Dynamometer.s. 

An  Impr(»vcd  Ahsorfjtion  Dynamometer. 
C.  M.  Garland.  Illustrates  and  describes 
a  magnetic  absorption  dynamometer  and 
its  operation.  I2<x)  w.  Jour  Am  Soc  of 
Mech  Engr.s— March,   1910.     No.   12359  I''. 

Some  Recent  Dynamometers  (Quelques 
Dynaniometres  recents).  An  illustrated  re- 
view of  dynamometers  invented  during  the 

We  supt^ly  copies  of  these 


last  eight  years.  Serial,  ist  part.  4000 
w.  Rev  de  ^lecan — Feb.,  1910.  No. 
1 J423  E  +  F. 

Gauges. 

Proposed  Decimal  Limit  Gauge  for 
Wire,  Sheet  Metal,  and  Tubing.  George 
E.  Goddard.  Explains  the  need  of  con- 
certed attention  to  the  subject  of  these 
gauges,  and  gives  a  table  of  the  proposed 
gauge.  2500  w.  Horseless  Age — March 
23,  19 10.    No.  12674. 

Thread  Gages  for  Bolt-Work  on  French 
Railways.  Charles  B.  King.  Illustrates 
and  describes  the  system  employed  by  the 
State  Railways  of  France.  700  w.  Mach, 
Ry  Ed — Feb.,  1910.     No.  12273  C. 

Impact  Tests. 

Comparative  Static  and  Dynamic  Bend- 
ing Tests  on  Notched  Bars  (Essais  com- 
paratifs  de  Flexion  statique  et  dynamique 
sur  Barreaux  entailles).  A.  Leon  and  P. 
Ludwik.  Translated  from  Oesterreichische 
Wochcnschrift  fiir  den  offentlichen  Bau- 
dienst  for  Feb.  13,  1909.  Ills.  2300  w.  Rev 
dc  Metal — Feb.,  1910.    No.  12415  E  -f-  F. 

Pressure. 

Testing  Pressures  with  Lead  Cylinders. 
W.  T.  Sears.  Gives  curves  and  records  of 
compression  tests,  and  remarks.  1500  w. 
Am  Mach— Vol.  33.    No.  10.    No.  12234. 

Steam  Meters, 

The  Pifot  Tube  as  a  Steam  Meter.  Dis- 
cussion of  paper  by  George  F.  Gebhardt. 
1200  w.  Jour  Am  Soc  of  Mech  Engrs — 
March,  19 10.    No.  12358  F. 

Tests  with  Recording  Steam  Meters 
(Versuche  mit  selbstaufzeichnenden 
Dampfmessern).  K.  Runmiel.  A  discus- 
sion of  the  theory  of  their  design,  and  de- 
tailed results  of  an  extended  investigation. 
Ills.  Serial,  ist  part.  6000  w.  Zeitschr  d 
Vcr  Deutscher  Ing— Feb.  12,  1910.  No. 
1 26 10  D. 

Test  Bars. 

A  Report  on  Cast  Iron  Test  Bars.  Dis- 
cussion of  A.  F.  Nagle's  paper.  1200  w. 
Jour  Am  Soc  of  Mech  Engrs— March, 
loio.     No.   i-'3=;f>  Iv 

POWER  AND  TRANSMISSION. 

Air  Compressors. 

Air  Compressors.  \  study  of  the  ap- 
plication of  various  formuhc  to  practical 
work.  800  w.  Prac  I'.ngr — March  4,  1910. 
No.  122H7,  A. 

Air  C'ompressor  Testing.  \\.  A.  I'esscn- 
dcn.  Discusses  the  displacement  method 
and  the  orifice  method  for  determining  the 
capacity.  Also  a  modified  orifice  method 
and  the  Venturi  meter  method.  Ills.  3000 
w.  Mach,  N  >'— March,  1910.  No.  12074  C. 

Compressed  Air. 

Comi)ressed  .'\ir  and  Its  Uses.  Discusses 
the  inclustrial  value  of  compressed  air,  il- 
lustrating and  describing  types  of  com- 
pressors, and  applications.  5000  w.  Ir 
Age — March  3,  1910.  Serial.  ist  part. 
No.  12052. 
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Pncuiu.itit-  Nose  l'"illinj;s.  Illustrates  and 
describes  the  "  Titan"  littinj^s,  designed  to 
lessen  aecidi-ntai  losses  and  prevint  im- 
proper use.  iJ(x)  u.  i'.iiK^r,  Lond — Feb. 
iS,  iQio.  No.  ij()()()  A. 
Electric  Driving. 

I  lie  Operation  and  Care  of  Small  IClcc- 
trieal  .Machinery.  Henry  H.  Hi.xliM-.  Prac- 
tical suKRestions  for  making  repairs,  locat- 
ing irouhles,  and  removing  the  causes. 
Plate.  2500  w.  Mach,  N  Y — March, 
1910.     No.  12078  C. 

Location  and  Care  of  Motors  in  Indus- 
trial Plants.  William  Kavanaph.  Sn}4:p:es- 
tions  for  the  arranj^ement  anrl  mount inj;;^ 
of  motors.  1200  w.  Klcc  Wld — .March  3, 
1910.     No.  12106. 

The  Powering  of  Boiler  Shops.  D.  S. 
Downs.  Discusses  the  three  classes  of 
electrical  systems  which  fulfill  the  power 
requirements  of  the  boiler  shop.  Ills,  1600 
w.  Boiler  Maker — March,  1910.  No.  12229. 

Two-Motor  Drive  for  Web  Printing 
Press.  S.  H.  Sharpsteen.  Discusses  how 
standard  motors  and  control  devices  may 
be  applied  to  the  electrical  operation  of 
printing  presses.  1500  w.  Elec  Wld — 
March  3,  1910.     No.  12105. 

Electricity  in  a  Modern  Laundry.  Illus- 
trated description  of  an  installation  in 
San  Francisco.  1500  w.  Elec  Rev,  N  Y — 
March  19,  1910.     No.  12363. 

Ring  Spinning-  Frames  (Le  Metier  con- 
tinu  a  Filer).  An  exhaustive  discussion  of 
the  application  of  electric  power  to  ring 
spinning  frames  prepared  by  Brown,  Bo- 
veri  &  Co.  Ills.  5000  w.  All  Indus — Feb., 
19 10.     No.  12433  D. 

See  also  Planing  Machines,  under  Ma- 
chine Works  and  Foundries. 
Lubricants. 

See  Fuel  Purchasing,  under  Steam  En- 

GINEERTNO. 

Mechanical  Plants. 

Heating  and  Ventilating  the  Morgan 
Memorial  Building,  Hartford,  Conn.  Put- 
nam A.  Bates.  Brief  illustrated  descrip- 
tion of  this  beautiful  art-building,  with 
detailed  description  of  fhe  mechanical  ar- 
rangements for  heating  and  ventilation. 
4000  w.  Eng  Rec — March  26,  19 10.  No. 
T2666. 
Power  Generation. 

Steam  Boilers  and  Combustion.  Charles 
Edward  Lucke.  Third  Hewitt  lecture  at 
Cooper  Union  hall.  Explains  the  princi- 
ples upon  which  boilers  are  constructed 
and  outlines  the  essentials  of  combustion. 
2500  w.  Power — March  i,  1910.  No. 
1204T. 

Economy  in  Generating  Steam  Power. 
Charles  Edward  Lucke.  Fourth  Hewitt 
lecture  in  Cooper  Union  hall.  Considers 
the  saving  effected  by  the  use  of  appa- 
ratus to  reclaim  waste  heat,  and  the  in- 
fluence of  compounding  engines  on  econ- 
omy. 2000  w.  Power — ^Tarch  8,  1910.  No. 
121 73. 

Wc  supply  copies  of  these 


Power  Plants. 

Johnson  and  Johnson's  New  Power 
Plant.  Warren  ( ).  Rogers.  Illustrated  de- 
scription of  a  plant  in  New  Brunswick, 
N.  J.,  furnishing  power  to  manufacture 
surgical  dressings  and  hospital  supplies. 
25f)0   w.      Power — March    29,    1910.       No. 

1274.S. 

("oinposite  Power  Cieneratioii.  J.  M.  W. 
Kitchen.  Gives  reasons  for  the  restricted 
use  of  gas  power,  and  reasons  favoring  the 
composite  use  of  steam  and  gas.  1500  w. 
Power — March  22,  1910.  Serial,  ist  part. 
No.   12511. 

See  also  Producer  Gas,  under  Combus- 
tion Motors. 
Shafting. 

Line-Shaft  Efficiency,  Mechanical  and 
I'xonomic.  Henry  Hess'  paper  on  this 
subject  is  discussed.  5000  w.  Jour  Am 
Soc  of  Mech  Engrs — March,  1910.  No. 
T2354  F. 
Turbo-Compressors. 

Tests  of  a  Jaeger  Turbo-Compressor 
(Versuchc  an  eincm  Turbincngeblasc  der 
Bauart  C.  H.  Jaeger).  H.  Mitter.  De- 
scribes in  detail  the  machine  and  the  tests 
and  gives  results.  Ills.  5000  w.  Zeitschr 
d  Vcr  Deutscher  Ing — Feb.  5,  1910.  No. 
12609  D. 

STEAM  ENGINEERING. 
Boiler  Corrosion. 

The  Deterioration  of  Steam  Boilers. 
Francis  H.  Davies,  Discusses  external 
and  internal  corrosion  and  their  preven- 
tives. 1.500  w,  Prac  Engr — Feb.  25,  1910. 
No.  12182  A. 

Electro-Chemical  Action  and  Boiler  Cor- 
rosion. Editorial  review  of  experiments 
carried  out  by  Prof.  C.  F.  Burgess,  of  the 
Univ.  of  Wis.  3000  w.  Engng — Feb.  25, 
T910.  No.  T2189  A. 
Boiler  Covering. 

Notes  on  Boiler  Covering.  A.  P.  Stroh- 
menger.  Lectures  delivered  at  the  meeting 
of  the  Inst,  of  Marine  Engrs.  Discusses 
heat  losses  and  the  efficiency  of  coverings. 
1500  w,  Prac  Engr — March  18,  1910. 
Serial,     ist  nart.     No.  12724  A. 

Notes  on  Boiler  Covering.  A.  P.  Stroh- 
menger.  Lecture  before  the  Insft.  of  Ma- 
rine Engrs.  Discusses  the  properties  of  a 
desirable  covering.  2500  w.  Mech  Engr — 
March  it,  1910.  No.  12390  A. 
Boiler  Design. 

The    Best    Form   of   Longitudinal   Joint 
for  Boilers.     Discussion  of  F.  W.  Dean's 
paper.      1700  w.     Jour  Am   Soc  of  Mech 
Engrs — March,  1910.    No.  12355  F. 
Boiler  Efficiency. 

Relative  Efficiencies  of  Yorkshire  and 
Lancashire  Boilers.  Charles  Travis.  A 
comparison  of  these  types  and  details  of 
tests  made.  2500  w.  Boiler  Maker — 
ATarch.  to  10.  No.  12228. 
Boiler  Explosions. 

Boiler  Explosions.    Charles  L.  Hubbard. 
articles.     Sec  page  317. 
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Considers  the  causes  of  boiler  explosions 
and    the    means    taken    to    prevent    them. 
1500  vv.    Elec  Rev,  N  Y — March  12,  1910. 
No.  12253. 
Boiler  Failures. 

The  Diseases  of  Boilers.  A  summary  of 
the  results  of  investigations  of  the  Hart- 
ford Steam  Boiler  Inspection  &  Insurance 
Co.  as  given  by  F.  S.  Allen  in  an  address 
before  the  New  England  Assn.  of  Elec. 
Lgt.  Engrs.  3500  w.  Eng  Rec — March 
19,  1910.  No.  12367. 
Boiler  Feeding. 

Feeding  Water  to  Steam  Boilers.  J.  E. 
Terman.  Illustrated  description  of  the 
usual  boiler  feeds,  used  in  the  United 
States,  and  the  effects  produced  by  them. 
2200  w.  Power — March  15,  1910.  No. 
12267. 

Operation  of  Boiler  Feed  Systems.  Wil- 
liam  F,  Fischer.  Considers  points  in  the 
design  and  operation  of  feed-water  sys- 
tems for  modern  condensing  and  non- 
condensing  plants.  4000  w.  Power — 
March  8,  1910.  No.  12170. 
Boiler  Furnaces. 

The  Thermal  Conductivity  of  Fire-Clay 
at  High  Temperatures.  J.  K.  Clement  and 
W.  L.  Egy.  Investigations  to  obtain  in- 
formation concerning  the  loss  of  heat 
through  the  walls  of  boiler  furnaces.  Ills. 
5500  w,  Univ  of  111,  Bui  36 — Aug.  2, 
1909.     No.   12535  N. 

An  Improved  Mcchanically-Stokcd  Fur- 
nace. Illustrates  and  describes  a  system 
of  grates,  operated  either  mechanically  or 
by  hand-firing.  1800  w.  Prac  Engr — Feb. 
t8,  1910.  No.  12056  A. 
Boiler  Management. 

Irregularities  in  Furnace  Fires.  Arthur 
S.  Mann.  Arrangement  favoring  the  plac- 
ing of  technical  men  in  charge  of  the  fire- 
room  and  stokers.  2000  w.  Engineering 
Magazine — April,  1910.     No.  12688  B. 

('O'  Percentages  and  Economical  Fir- 
ing. J.  V.  Hunter.  Explains  how  carbon 
dioxide  in  flue  gases  was  increased  by 
careful  firing  and  variation  of  draft  with 
load.  25CX)  w.  Power — March  22,  19 10. 
No.  1 25 10. 
Boilers. 

Sec    Power    ncncraition,    under    Povvrr 

AND  TrANSMIS.SION. 

Boiler  Troubles. 

Unstable  Water  Lines  in  Steam  Boilers, 
r.  E.  Hubbard.  Illustrates  and  describes 
various  sources  of  trouble  in  healing  boiler 
operation.  2000  w.  Met  Work — March  26, 
1 010.  No.  12667, 
Boiler  Tubes. 

Deformations  of  Fire  Tubes  (Deforma- 
tions des  Tubes  foyers).  B.  Miiller.  Trans- 
lated from  the  Zcilschrift  dcs  J'erriurs 
drutschrr  Inqenieure,  May  15,  vync).  Ills. 
4500  w.  Rev  do  Mccan — Feb.,  1910.  No. 
12422  E  +  F. 


Boiler  Waters. 

Water  Supply  and  Treatment  for  Power 
Plant  Purposes.  William  Miller  Booth. 
From  a  paper  before  the  Am  W-Wks. 
Assn.  Discusses  soft  and  hard  waters, 
saline,  alkaline  and  acid  waters,  and 
methods  of  treatment.  4500  w.  Munic 
Engng — March,  1910.     No.  12325  C. 

Condensers. 

The  Surface  Condenser  in  Mining  Pow- 
er Plant.  W.  A.  MacLeod.  Explains  the 
principles  of  design  as  applied  to  con- 
stant condensation,  and  applies  the  for- 
mulae to  mixed  plant  consisting  of  con- 
stant and  intermittent  prime  movers,  giv- 
ing test  data  of  complex  plant.  Ills.  19500 
w.  Inst  of  Min  &  Met,  Bui.  65 — Feb.  10, 
1910.     No.  12322  N. 

The  Improvement  in  Design  of  Con- 
densing Installations  on  Board  of  Sea- 
Going  Vessels.  Hans  Vogel.  Translation 
of  an  article  on  the  design  of  marine  con- 
densing installations  which  appeared  in 
Zcit  fur  das  Gesamte  Turhincnwescn.  Ills. 
2000  w.  Jour  Am  Soc  of  Nav  Engrs — 
Feb.,  1910.     No.  12698  H. 

A  New  Condenser — Intake  Tunnels.  R. 
D.  Tomlinson.  Illustrated  description  of 
a  condenser  so  designed  that  all  the  con- 
densing apparatus,  exclusive  of  piping,  is 
placed  entirely  beneath  the  turbine  and 
between  the  foundation  columns.  2500  w. 
Power — March  22,   1910.     No.   12509. 

Engine  Pistons. 

The  Calculation  of  Solid  Pistons  (Die 
Berechnung  der  Scheibenkolben).  C. 
Pfleiderer.  Mathematical  discussion  of 
their  design.  Ills.  2500  w.  Zeitschr  d 
Vcr  Deutscher  Ing — Feb.  19,  1910.  No. 
T2614  D. 
Fuel  Purchasing. 

Purchase  of  Coal  and  Oil  by  the  Cleve- 
land Water  Department.  E.  W.  Bemis  and 
C.  F.  Schul/T.  Describes  methods  giving  a 
summary  of  specifications.  Discussion. 
2000  w.  Pro  Am  W-Wks  Assn — 1909.  No. 
127.55  N. 
Fuels. 

Chemical  Data  as  Related  to  the  Power 
Plant.  S.  W.  Parr.  Discusses  the  function 
that  chemistry  may  perform  in  the  study 
of  the  fuel  problem.  3.300  w.  Pro  Am  W- 
Wks  Assn — 1909.     No.  12756  N. 

Bagasse  and  Bagasse  Furnaces.  Ivdi- 
torial  review  of  a  bulletin  rccentlv  issued 
by  the  Louisiana  .State  Ihiiv.  detailing  re- 
sults of  a  number  of  tests  carried  out  on 
actual  installations  in  Louisiana  and  Cuba. 
2500  w.  Engng — I'Vb.  18,  1910.  No.  12060  A. 

See   also    Briquetting.   under    MINING 
.AND  METALLURGY,  Coai.  and  Cokk. 
Fuel  Testing. 

I'Vderal  Investigations  of  Mine  Acci- 
dents. Structural  Materials,  and  Fuels,  at 
the  ITnited  States  Testing  Station,  Pitts- 
burg. Pa.     Herbert  M.  Wilson.     Explains 
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the  cliaraclcr  of  the  work  and  the  methorls 
adopted.  RiviiiK  siiniinary  of  results.  Ills. 
.vS5<x>  \v.  I'ro  Am  Soc  of  Civ  I'JiRrs — 
I'Vb.,   10 10.     No.   I2()S(>  I'.. 

Governiuent  InvestiKation.s  and  Test  of 
I'"iK'ls.  .Address  by  Herbert  M.  Wilson, 
with  discussion.  6000  vv.  Pro  Kngrs' 
Club  of  Phila— Jan.,  iQio.    No.  12568  I). 

The  l^sc  and  Abuse  of  Fuels.  \\.  M. 
Wilson.  Discusses  the  U.  S.  Government's 
methods  for  testing  and  purchasing  fuels, 
(lencral  discussion  follows.  ()8oo  w.  Pro 
Am  W-Wks  Assn— 1909.  No.  12757  N. 
Heat  Transmission. 

Heat  Transmission  and  Transmitters.  A. 
V>.  Willits.  Describes  the  construction  and 
principle  of  the  "S  and'  K"  corrugated  film 
heater.  1500  w.  Jour  Am  Soc  of  Nav 
Kngrs — Feb.,  1910.  No.  12697  H, 
Mechanical  Stokers. 

Sec  Boiler  Furnaces,  under  Steam  En- 
gineering. 
Steam  Piping. 

Fxpansion  of  Pipes.  Ralph  C.  Taggart, 
Considers  methods  of  caring  for  expan- 
sion in  steam  piping  or  other  pipes  sub- 
ject to  considerable  change  of  tempera- 
ture. 6000  w.  Pro  Am  Soc  of  Civ  Engrs 
— Feb.,  1910.  No.  12658  E. 
Thermodynamics. 

On  the  Definition  of  the  Ideal  Gas.  Ed- 
gar Buckingham.  Explains  the  nature  and 
purpose  of  the  definition  and  its  use  in 
thermodynamic  reasoning.  5000  w.  Bui 
Bureau  of  Stand — Feb.,  1910.  No.  12564  N. 

The  Second  Law  of  Thermodynamics ; 
Its  Basis  in  Intuition  and  Common  Sense. 
Prof.  W.  S.  Franklin.  An  account  of  this 
fundamental  principle.  8400  w.  Pop  Sci 
M — March,  1910.  No.  12296  C. 
Turbine  Efficiency. 

Losses  in  the  Blades  of  Free-Jet  Steam 
Turbines  (Verluste  in  den  Schaufein  von 
Freistrahldampfturbinen).  Nikolai  Briling. 
A  theoretical  discussion  and  results  of  ex- 
perimental investigations.  Ills.  Serial,  ist 
part.  4500  w.  Zeitschr  d  Ver  Deutscher 
Ing — Feb.  12,  1910.  No.  12611  D. 
Turbines. 

Elementary  Principles  of  Stcain  Tur- 
bine. William  E.  Snow.  Explains  the 
fundamental  principles  of  commercial  im- 
pulse turbines  and  compares  them  with 
hydraulic  turbines.  Ills.  4000  w.  Power 
— March  8,  1910.    No.  12168. 

A  New  Turbine.  Illustrated  detailed 
description  of  steam  turbines  of  the  so- 
called  combined  velocity  and  pressure 
type,  being  manufactured  by  Dick,  Kerr  & 
Co.,  Ltd.  3000  w.  Engr,  Lond — Feb.  18, 
1910.    No.  12064  A. 

The  Barbcgat  Steam  Turbine  (Die 
Dampfturbine  Bauart  Barbezat).  P.  An- 
dre. Illustrated  detailed  description  of  the 
theory  and  design.  Serial,  ist  part.  3300 
w.  Die  Turbine — Feb.  20,  1910.  No. 
12479  D. 


Turbine  Tests. 

lest  of  a  15000-KW.  Steam-Iuiginc- 
Turbine  Unit.  li".  (',.  Stott.  R.  J.  S.  Pigott. 
(iives  the  reasons  fr)r  adopting  this  type  of 
apparatus,  with  a  brief  description  of  the 
plant  and  summary  of  result^  with  data 
acquired  during  tests.  Tables  and  curve 
sheets.  2500  w.  Jour  Am  Soc  of  Mech 
luigrs — March,  1910.     No.  1235 1   V. 

TRANSPORTING  AND  CONVEYING. 
Aerial  Tramways. 

Telpherage  Systems  for  Foundries.  Al- 
fred Gradenwitz.  Illustrates  and  describes 
modern  German  methods  of  handling  raw 
material  in  foundry  storage  yards  and  its 
conveyance  to  the  cupola.  1200  w.  Foun- 
dry— March,  1910.     No.  12092. 

A  Telpherage  System  for  Handling 
River  Traffic.  Illustrated  description  of  a 
handling  plant  near  Memphis,  built  by  the 
Illinois  Central  R.  R.  1200  w.  Eng  Rec — 
Feb.  26,  1910.     No.   12034. 

Bleichert  Electric  Aerial  Tramways 
(Bleichertsche  Elektrohangebahnen).  S. 
Abt.  Describes  a  number  of  recent  in- 
stallations in  industrial  plants.  Ills.  3500 
w.  Schweiz  Bau — Feb.  12,  1910.  No. 
12475  B. 

Elektromechanical  and  Electromagnetic 
Devices  for  Electric  Aerial  Tramways 
(Elektromechanische  und  elektromagnet- 
ische  Einrichtungen  fiir  die  Zugdeckung 
und  das  Windwerk  von  Motorlaufkatzen 
bei  Elektrohangebahnen).  Hans  Wet- 
tich.  A  description  of  the  electrical  ar- 
rangement of  tramway  carriers.  Ills. 
Serial.  ist  part.  1500  w.  Elektrotech 
Rundschau — Feb.  17,  1910.  No.  12498  D. 
Cableways. 

Aerial  Coal-Conveying  Ropeway  at 
Barnsley  Main  Colliery.  Illustrates  and 
describes  an  interesting  ropeway  on  the 
endless  running  rope  system.  700  w.  Ir 
&  Coal  Trds  Rev — March  11,  1910.  No. 
12507  A. 
Car  Dumping. 

See    Freight    Cars,    under    RAILWAY 
ENGINEERING     Motive     Power     and 
Equipment. 
Coal  Handling. 

Practical  Considerations  in  Coal  Hand- 
ling for  Pumping  Plants.  S.  Bent  Rus- 
sell. Suggestions  for  determining  the  best 
sj-'stem.  General  discussion.  2000  w.  Pro 
Am  W-Wks  Assn — 1909.    No.  12758  N. 

Transport  Devices  in  the  Reisholz  Cen- 
tral Station  (Die  Transporteinrichtungen 
der  Zentrale  des  Rheinisch-Westfalischen 
Elektrizitatswerkes  zu  Reisholz).  Hubert 
Hermanns.  Illustrated  description  of  the 
coal-handling  equipment.  1700  w.  Elek- 
trotech u  Maschincnbau — Feb.  13,  1910. 
No.  12605  D. 

See  also  Coaling  Stations,  under  RAIL- 
WAY ENGINEERING,  Permanent 
Way  and  Buildings. 


Wc  supply  copies  of  these  articles.     Sec  page  317. 
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Cranes. 

The  Jordan  Compressed-Air  Brake  and 
Coupling  for  Foundry  Cranes  (Die  Jor- 
dan-Druckluftbremse  und  -Kupplung  an 
Giessereikranen).  K.  Behrend.  Illus- 
trated description  and  discussion.  1800  w. 
Giesserei-Zeit — Feb.  15,  1910.  No.  12465  D. 

Freight  Handling. 

Economical  Freight  Transference  at 
Railway  Tertninals  and  Shipping  Docks. 
H.  McL.  Harding.  An  illustrated  study 
of  the  situation  and  a  discussion  of  me- 
chanical systems  and  their  requirements, 
terminal  improvements,  etc.  12500  w.  Eng 
News — March  3,  1910.     No.  12107. 

See  also  Telpherage,  under  Transport- 
ing AND  Conveying. 

Industrial  Locomotives. 

The  Electric  Storage  Battery  Locomo- 
tive. Warren  H.  Miller.  Gives  conclu- 
sions based  on  observations  of  practical 
operation  in  industrial  service.  Deals  with 
the  selection  of  proper  equipment,  the  care 
of  battery  and  locomotive,  and  the  facili- 
ties for  charging.  3500  w.  Elec  Wld — 
March   3r.    19 fo.     No.    12629. 

Lifting  Magnets. 

Lifting  Magnets.  Calls  attention  to 
points  in  their  design.  600  w,  Prac  Engr 
— Feb.  25,  1910.     No.  12181  A. 

MISCELLANY. 
Aeronautics. 

New  Aeroplanes  at  Home  and  Abroad. 
Illustrates  and  describes  recent  types.  3000 
w.    Sci  Am — March  19,  1910.    No.  12347. 


Aeroplane  Stability.  G.  H.  Bryan.  An 
account  of  the  peculiarities  of  aeroplane 
stability  as  deduced  from  the  author's 
work,  and  a  comparison  with  Ferber's  and 
Lanchester's  methods.  3000  w.  Nature — 
March  3,  1910.     No.  12298  A. 

The  Stability  of  Flying  Machines.  Her- 
bert Chatley.  Discusses  the  principles  in 
connection  with  stability,  considering  the 
automatic  single-surface  glider  in  the  pres- 
ent article.  2000  w.  Engng — March  4, 
1910.    Serial,    ist  part.    No.  12287  A. 

The  Sustentation  of  Aeroplanes  (Sur 
la  Sustentation  des  Aeroplanes).  H.  Alex- 
andre. Mathematical  outline  of  the  theory 
of  the  action  of  the  air  on  plane  and 
curved  moving  surfaces.  3000  w.  Bui  Sci 
d  I'Assn  des  Eleves — Jan.,  1910.  No. 
12405  D. 

The  International  Aero  and  Motor-Boat 
Exhibition.  An  illustrated  account  of  the 
most  striking  features  of  the  show.  6500 
w.  Engng — March  18,  1910.  Serial,  ist 
part.     No.   12732  A. 

Exhibits  at  the  Aero  and  Motor-Boat 
Exhibition  at  Olympia.  Illustrates  and  de- 
scribes petrol-electric  generators,  and  two- 
cycle  petrol  engines.  2500  w.  Engng — 
March  11,  1910.    No.  12396  A. 

Letter  Mailer. 

Automatic  IMachinery  as  Used  in  Office 
Work.  R.  S.  Bayard.  Illustrated  descrip- 
tion of  a  machine  for  mailing  letters  at  the 
rate  of  200  a  minute.  2200  w.  Am  Mach 
— Vol.  33.    No.  9.    No.  12122. 


MINING  AND  METALLURGY* 


COAL  AND  COKE. 
Accidents. 

Sec    Inul    Testing,    under   MECHANI- 
CAL ENGINEERING,  Steam  Engineer- 
ing. 
Alaska. 

Controller  Bay  Coal  I'ield.  George 
Watkin  Iwans.  An  illustrated  article  giv 
ing  the  location,  extent,  and  (|iiality  of 
these  coal  fields  in  Alaska,  and  proposed 
transportation  routes.  45<^)0  w.  Mines  & 
Mill — March,  1910.  No.  120S1  C. 
Briquetting. 

riic  iMirl  P>rif|uetting  Industry.  Charles 
L.  Wright.  An  ilhistr.ited  discussion  of 
the  possibilities  and  the  principal  briquet- 
ting  processes.  This  first  part  considers 
plants,  materials,  etc.  3000  w.  Engineer- 
ing Magazine — April,  hho.     No.  12684. 

A  Commercial  I'ucl- Briquette  Plant.  W. 
H.  Blauvelt.  Illustrated  description  of  the 
briquette  platit  f>f  the  Solvay  Process  Co. 
and  the  Semet -Solvay  Co.  at  Detroit. 
Mich.,  with  details  of  operation.  35(ki  w. 
Bnl  Am  Inst  of  Min  Engrs — March,  1910. 
No.   12693  F. 


Coal  Cutting. 

The  Advantages  of  Machine  Mining. 
Floyd  W.  Parsons.  Compares  different 
types  of  undercutting  machines,  discuss- 
ing various  methods  of  undercutting  a 
coal  seam.  Ills.  2500  w.  Eng  &  Min  Jour 
— March  19,  t9To.     No.  12374. 

Coke-Oven  Effluents. 

The  Pollution  of  Streams  by  Spent  Gas 
Li(|Uors  from  Coke  Ovens  and  the  Meth- 
ods .Adopted  for  Its  Prevention.  Dr.  11. 
Maclean  Wilson,  .\bslract  of  a  paper  read 
before  the  Midland  Inst,  of  Min..  Civ.,  & 
Mcch.  Engrs.  on  the  treatment  of  coke- 
oven  efilnent.  3(X)o  w.  Col  Guard — Feb. 
25,  10 1(1.     No.  1 2 187  A. 

Coice  Ovens. 

The  Mackay-Seymour  System  of  Coke 
Ovens  anil  By-I'roducts  Plants.  Illustrates 
and  describes  an  installation  at  Skelman- 
thorpe,  Eng.  2300  w.  Col  Guard — I'Vb. 
25,  i()io.     No.  1 2186  A. 

Electric  Power. 

Rules  for  the  Installation  and  ITsc  of 
I-'lectricity  in  Mines.  luistace  E.  Baker. 
.Abstract  of  paper  before  the   Manchester 
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(irnl     iV    Mill.    Snc.       SMK;RCsliotis    fr>r    the 
.iiiutidiiK'Ht   of  tlu"  t'xistiii;^  nili's  in  (irc.il 
Mrit.iiii.     0500  w.     C'ol   (iiiard — Matcli    iS, 
lOMv     Xii.   1-7.^)  A. 
England. 

Brodswoith  Main  Collii-rics.  Illustrated 
dcscri()ti(iii  of  cillicrs  near  Donrastcr, 
I'"iijj;land,  and  tluii"  ((luipincnt.  j(xx)  w. 
Ir  ..K-  C'oal  irds  Kcv — I'ch.  25,  IQIO.  No. 
iJi()7  A. 
Explosions. 

|)ust  i^xplosions  in  Coal  Mines.  Gcorjjc 
S.  Rice.  Information  concerning  investi- 
gations carried  out  hv  tlie  'reclinologic 
Branch  of  the  V.  S.  Geological  Survey. 
1500  w.  Bui  Am  Inst  of  Min  Engrs — 
March,  10 10.    No.  12692  F. 

The  Primero  Disaster.  R.  L.  Hcrrick. 
Illustrated  description  of  the  mines  and 
conditions,  and  the  action  of  -the  explosive 
force.  10500  \v.  Mines  &  Min — March, 
IQIO.  No.  12083  C. 
Explosives. 

Permissible  Explosives  as  Used  in  Coal 
Mines.  J.  J.  Rutledge.  Directions  for  the 
intelligent  use  of  the  new  explosives,  and 
the  economy  resulting.  5600  w.  Rng  & 
Min  Jour — March  26,  1910.  No.  12668. 
Mining. 

The  Small  Coal  Question.  Discusses  the 
demand  of  the  South  Wales  miners  that 
payment  be  made  the  collier  for  small 
coal.  5000  vv.  Col  Guard — March  18,  1910. 
No.  12728  A. 

The  Multiple  Shift  System  of  Working 
in  Northumberland  and  Durham.  H,  F. 
Bulman.  Describes  this  system  and  the 
annoyance  from  the  Eight  Hours  Act. 
2500  w.  Col  Guard — March  11,  1910.  No. 
12391  A. 

Safety  Appliances  in  German  Mines.  R. 
W.  Voigt.  Information  concerning  the 
amount  of  air  required  by  law;  blasting, 
safetv  chambers  and  their  equipment.  2100 
w.  Mines  &  Min — March,  1910.  No. 
T2082  C. 
Peat. 

Some  Commercial  Aspects  of  Peat  as  a 
Source  of  Chemical  Products.  Charles  A. 
Davis.  Discusses  what  is  being  done  in 
Europe  to  recover  valuable  by-products 
from  peat,  and  as  a  source  of  producer- 
gas,  and  the  commercial  possibilities  for 
the  United  States.  7500  w.  Ec-Geol — 
Jan..  T9T0.  No.  12534  D. 
Safety  Lamps. 

Various  Types  of  Safety  Lamps.  J.  B. 
Marsaut.  Abstract  translation  from  the 
Bui.  dc  rindus.  Miu.  Illustrates  and  de- 
scribes types,  considering  their  comoara- 
tive  safety.  2500  w.  Sci  Am  Sup — March 
12.  T9T0.    No.  T2226. 

.'\cet\lene  Safety  Lamps  ('.\7.etylen- 
SichcrheitslaniDcn).  Ilerr  Beyling.  De- 
scribes a  number  of  types  and  discusses 
their  advantages.  Ills.  6000  w.  Gliickauf 
— Feb.  19,  1910.     No.   T2468  D. 

We  supply  copies  of  the 


Siberia. 

Coal-Mining  .MciIkkN  ni  Siberia.  In- 
formation from  a  p,'i|)cr  by  Robert  M. 
Percy  concertiing  methods  of  working, 
general  conditions,  etc.  1500  w.  Eng  & 
.Mill  Jour— .March   K),   1910.     Xo.  12375. 

COPPER. 
Chile. 

ihc  Copper  Mines  and  .Smelting  Works 
of  Naltagua,  .Santiago,  Chile.  V.  .\.  Sundt. 
Abstract  translation.  Describes  the  mines, 
smelting  works,  etc.  2000  w.  Min  Jour 
—  March  19,  1910.  No.  12726  A. 
Converters. 

Recent  Patents  for  P)asic-Lincd  Copper 
Converters.  Richard  II.  Vail.  An  illus- 
trated review  of  the  Peirce  and  Smith 
converter  patents.  2000  w.  Eng  &  Min 
Jour — March  12,  1910.  No.  12262. 
Michigan. 

The  Michigan  Copper  Mines  and  Meth- 
ods. R.  B.  Brinsmade.  Map  and  descrip- 
tion of  the  geology,  topography  and  de- 
velopment. Ills.  3500  w.  \Iin  Wld — 
March  J2,  1910.  Serial.  1st  part.  No. 
1 2259. 
Montana. 

See  Ore  Deposits,  under  Miscellany. 
Nevada. 

The  Bristol  Mines,  Stephen  L.  Good- 
ale.  Illustrated  description  of  a  typical 
desert  copper-silver  mine  near  Pioche, 
Nev.  3000  w.  Mines  &  Min — March, 
1910.    No.  12090  C. 

The  Mines  of  the  Ely  District  of  Ne- 
vada. Leroy  A.  Palmer.  An  illustrated 
review  of  this  old  gold  and  silver  district 
which  has  recently  become  one  of  the 
greatest  copper  producing  districts  of  the 
country.  5000  w.  Min  Wld — March  5, 
19TO.    No.  12158. 

Report  to  Stockholders  of  Ely  Central 
Copper  Co.  Walter  Harvey  Weed.  Illus- 
trated description  of  the  property  exam- 
ined, stating  the  conclusions  reached.  3000 
w.    Min  Wld — Feb.  26,  19T0.    No.  12039. 

See  also  Copper,  under  Ore  Dressing 
AND  Concentration. 
Refining. 

Sampling  Anode-Copper.  With  Special 
Reference  to  Silver-Content.  William 
Wraith.  An  investigation  of  methods  used 
at  the  Washoe  smelter,  Anaconda.  Mont. 
T200  w.  Bui  Am  Inst  of  Min  Engrs — 
March.  1910.  No.  12691  F. 
Smelter  Fumes. 

h'limination  of  Smelter  Fume.  Leroy  A. 
Palmer.  Information  concerning  the  suc- 
cessful neutralization  of  the  fume  at  the 
plant  of  the  U.  S.  Smelting  Co.,  Midvale, 
Utah.  Ills.  5000  w.  Mines  &  Min — March, 
19 10.     No.  12088  C. 

Sprague  Process  for  Treating  Furnace 
Gases.  C.  B.  Sprague.  Describes  this 
process  which  is  used  successfullv  at 
Midvale.  Utah.  2000  w.  Eng  &  Min 
Jour — March  5,  1910.     No.  12156. 

sc  articles.     See  page  ji/. 
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Smelting. 

The  Uses  and  Abuses  of  Small  Smelting 
Plants.  Herbert  Lang.  Discusses  causes 
of  failure,  and  some  that  may  be  avoided, 
the  mechanical  features  and  the  smelting 
mixture.  4500  w.  Eng  &  Min  Jour — Feb. 
26,   1910.     No.   12035. 

GOLD  AND   SILVER. 
Alaska. 

Sec  Dredging,  under  Gold  and  Silver. 
Australia. 

Deep  Lead  Mining  in  New  South  Wales. 
E.  W.  Nardin.  Sketch  plan,  and  descrip- 
tion of  the  Main  Ridge  auriferous  deep 
lead  system  near  Rockley  (N.  S.  W.). 
1800  w.  Aust  Min  Stand — Feb.  9,  1910. 
No.  12305  B. 

Mount  Flora  Gold  and  Mineral  Field. 
Lionel  C.  Ball.  An  illusitrated  description 
of  the  geography,  geology,  ore  deposits, 
mining,  etc.  10500  w.  Queens  Gov  Min 
Jour — Feb.,  1910.  Serial,  ist  part.  No. 
F2303  B. 
California. 

Hoag  District,  California.  Norman  C. 
Stines,  Information  concerning  the  ge- 
ology, ore  deposits,  development,  etc.  Ills. 
2500  w.  Min  &  Sci  Pr — March  12,  1910. 
Xo.  12336. 
Sec  also  Placers,  under  Gold  and  Silver. 
Cyaniding. 

Commercial  Sodium  and  Potassium  Cy- 
anide. W.  J.  Sharwood.  Considers  rela- 
tive merits  as  shown  by  chemical  analysis, 
errors  due  to  incorrect  standards,  etc. 
Bibliography.  3000  w.  Eng  &  Min  Jour — 
March  19,  1910.     No.  12373. 

Notes  on  the  Precipitating  Effects  of 
Substances  Containing  Various  Forms  of 
Carbon  and  Cellulose  on  Cyanide  Solu- 
tions Containing  Gold  and  Silver.  A.  J. 
Clark  and  W.  J.  Sharwood.  Gives  re- 
sults of  a  series  of  experiments  and  ob- 
servations, with  other  information.  3000 
w.  Jour  Chcm,  Met,  &  Min  Soc  of  S 
Africa — Jan.,  1910.    No.  12276  E. 

Cyntiiflation  of  Concentrate.  A.  E. 
T^ruckcr.  Illustrates  and  describes  a  com- 
bined air-agitator  and  continuous  leaching 
vat,  explaining  it's  economy  and  efficiency 
for  treating  high  grade  slime.  2000  w. 
Min  &  .Sci  Pr — March  19,  tqio.    No.  12631. 

The  Silver  Cyanide  Mill  of  the  San 
Rafael  of  Anexns  Co.,  Pachuca.  E.  Gi- 
rault.  Read  before  the  Inst.  Mexicano  de 
Mines  y  Met.  Illustrated  description  of 
the  mills,  their  cquipmetut,  and  the  treat- 
ment. 1200  w.  Mot  &  Chcm  Engng — 
M.ircli.  ]()\(\  No.  12204  C. 
Dredging. 

Dredging  Nome  Beach  Sands.  Illus- 
trates and  describes  a  type  of  dredge  that 
is  saving  goM  from  inrderwater  sands. 
1800  w.  Mines  &  Min— March.  loio.  No 
12087  C. 

Submarine  Gold  Dredging  at  Nome, 
Alaska,     l^lmer  K.  Carey.    Discusses  plans 

H'c  JM/'/'/>'  colics  of  the 


for  dredging  the  rich  fields  of  the  Arctic 
Ocean  along  the  Nome  coast.  1500  w. 
Min  Wld — March  19,  1910.     No.  12382. 

Pony  Dredges  in  Alaska.  William  H. 
Washburn.  A  brief  review  of  plans  tried 
in  adapting  machinery  to  placer  mining. 
Ills.  2000  w.  Min  &  Sci  Pr — March  5, 
1910.  No.  12257. 
Mexico. 

Prospecting  in  Chihuahua.  R.  H.  Bur- 
rows. Describes  this  important  mining 
region,  giving  a  map  showing  the  geology 
of  this  district.  1500  w.  Min  &  Sci  Pr — 
March  12,  1910.  No.  12337. 
Nevada. 

The  Montana-Tonopah  Mine  and  Mill, 
Nevada.  A.  H.  Martin.  Illustrated  de- 
tailed description.  2000  w.  Min  Wld — 
March  12,  1910.    No.  12260. 

Reopening  of  the  Mexican  Mine,  Corn- 
stock  Lode.  Whitman  Symmes.  An  il- 
lustrated account  of  the  devolopment  and 
description  of  the  geology.  2500  w.  Min 
&  Sci  Pr — March  19,  1910.  No.  12632. 
Nicaragua. 

Piz-Piz  District.  Nicaragua.   W.  A.  Con- 
nelly.   Map  and  brief  account  of  this  gold 
mining  district.    2000  w.    Min  &  Sci  Pr — 
March  5,  1910.    No.  12256. 
Norway. 

Kongsberg  Silver  Mines,  Norway.  H. 
L.  Lawrence.  An  account  of  one  of  the 
oldest  mining  centers  in  Europe,  where 
native  silver  is  found  in  persistent  quanti- 
ties. 2500  w.  Min  Jour — March  5,  1910. 
No.  12282  A. 
Placers. 

Dredging  and  the  Sampling  of  Placer 
Ground.  A.  P.  Rogers.  Brief  description 
of  methods  of  testing  and  preliminary 
sampling.  2000  w.  Eng  &  Min  Jour — 
March  12,  19 10.     No.  12261. 

Santa  Clara  River  Placers.  Claude  E. 
Jamison.  Brief  account  of  this  part  of 
California,  said  to  be  the  district  where 
gold  was  first  discovered.  1500  w.  Min 
&  Sci  Pr— March  5,  lOio.  No.  12258. 
IRON  AND  STEEL. 
Bessemer  Converters. 

The  Design  of  Basic  Bessemer  Con- 
verters (Einige  Gcsichtspunkte  fiir  die 
Konstruktion  der  Thomasbirne).  W.  G. 
Gillhausen.  A  review  of  progress  since 
1875.  Ills.  3200  w.  Stahl  u  Eisen — 
I'el>.  23,  i<)io.  No.  12463  D. 
Blast-Furnacce  Gas. 

Recent  Installations  for  the  Utilization 
of  Blast-Furnace  and  Coke-Oven  Gases 
(Recentes  Installations  pour  I'Utilisation 
(les  Gaz  de  haut  l-'ourneau  of  do  lAnirs  a 
Coke).  A  brief  review  of  gas-engine  pro- 
gress in  Germany.  Ills.  i8<hi  w.  L'F.lecn 
— I'Vb.  12,  1010.  No.  12420  D. 
Blast-Furnace  Practice. 

Advantages  of  Enrioliod  Air  Blast.  Jos. 
W.  Richards.  The  effect  air  enriched  in 
oxygen  can  have  upon   the  working  of  a 

sc  artiilcs.     Sec  page  ^^17. 
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blast  funi.ict*  is  coiisidt-rrcl.  looo  w.  Met 
<5v:  CIriii  I'liij^iij;— Manli,  1910.  No,  IJ203  C. 
The  Combustion-Tcinpcratiirc  of  Car- 
bon and  Its  Relation  to  iilast-I'urnace  Op- 
oration.  Clarence  1*.  Linville.  A  study  of 
the  relations  of  l)last'  temperature,  mois- 
ture-content, and  combustion  temperature. 
33CX)  w.  Bui  Am  Inst  of  Miii  Engrs — 
March,  iqio.     No.  12^)94  F. 

Blast-Furnace  Slags. 

Black  and  Jiluc  Blast-Furnace  Slags 
(Schwar/e  und  blaue  Eisenhoch(jfen- 
schlacken).  Hans  Fleissner.  An  important 
invcstii;ation  of  the  coloring  of  slags.  Ills. 
Serial.  1st  part.  28o(j  w.  Oest'  Zeitschr 
f  Berg  u  1  liUtenwcsen — Feb.  12,  1910.  No. 
12466  D. 

Blowing  Engines. 

A  Notable  Gas  Engine  Insitallation.  Brief 
illustrated  description  of  the  Tod  gas- 
driven  blowing  engines  at  the  Carnegie 
Steel  Co.'s  works  at  Youngstown,  Ohio. 
600  w.  Ir  Age — March  17,  1910.  No.  12301. 

British  Columbia. 

Iron  Ore  Deposits  of  Vancouver  and 
Texada  Islands,  British  Columbia.  Einar 
Lindeman.  Description  of  districts.  5 
maps.  9000  w.  Can  Dept  of  Mines,  1910 
—No.  47.     No.   12528  N. 

Cowper  Stoves. 

Calculation  of  Hot-Blast  Stoves  Based 
on  the  Conductivity  of  Refractory  Bricks 
(Le  Calcul  des  Appareils  a  Air  chaud  base 
sur  la  Conductibilite  des  Briques  refrac- 
taires).  B.  Osann.  An  exhaustive  treat- 
ment. Ills.  8500  w.  Rev  de  Metal — Feb., 
1910.     No.  12414  E  +  F. 

Dry-Air  Blast. 

Drying  Blast  with  Calcium  Chloride.  Il- 
lustrates apparatus  and  describes  the  pro- 
cess. 1500  w.  Ir  &  Coal  Trds  Rev — 
March  11,  1910.    No.  12505  A, 

Electrometallurgy. 

The  Electric  Furnace,  with  Special  Ref- 
erence to  the  Manufacture  of  High-Class 
Steel.  Joh.  Harden.  Read  before  the 
Rugby  Engng.  Soc.  Reviews  the  develop- 
ment of  the  electric  furnace  as  used  for 
metallurgical  purposes.  4200  w.  Mech 
I'jigr — Feb.  25,  1910.     No.  12185  A. 

The  Electric  Furnace.  J.  Harden.  Ab- 
stract of  a  paper  read  before  the  Rugby 
Engng.  Soc.  Discusses  the  advantages  and 
disadvantages  of  various  types,  giving  typ- 
ical results,  metallurgical  and  linancial, 
and  refers  to  the  effect  of  power  factor. 
2200  w.  Elect'n,  Lond — March  18,  19 10. 
No.  12717  A. 

The  Electric  Production  of  Iron  from 
Iron  Ore.  Report  by  Lars  Yngstrom  on 
experiments  made  at  Domnarfvet  Iron- 
works, Sweden,  to  find  a  suitable  reduc- 
tion furnace  for  the  continuous  production 
of  pig  iron.  Ills.  2000  w.  Engr,  Lond — 
Feb.  25,  1910.  Serial.  ist  part.  No. 
12196  .\. 


Ferro-Alloys. 

Manufacture  ani  Transjiort  ai  Ferrosil- 
icon.  Useful  and  interesting  inffjrmation 
from  a  report  issued  by  the  British  Local 
Government  lioard,  concerning  the  nature 
of  the  gases  evolved  and  the  possibilities 
of  preventing  danger,  ills.  4fxxj  w.  Met 
ik  i'Mcm  luigng — March,  1910.  No.  12207  C. 
Germany. 

The  Development  of  the  Iron  Industry 
in  Germany  (Die  Entwicklung  der  liisen- 
industrie  in  Deutschland).  W.  Mathesius. 
A  historical  and  statistical  review.  Ills. 
6500  w.  Stahl  u  Eisen — Feb.  9,  1910.  No. 
12456  D. 

Prices  of  Raw  and  I'^inished  Materials 
in  Germany  from  1887  to  1909.  A  series  of 
charts  showing  prices  in  the  German  iron 
industry.  Stahl  u  Eisen — Feb.  16,  1910. 
No.  12461  D. 
Ingots. 

Thermal  Treatment  of  Steel  Ingots.  J. 
F.  Springer.  Illustrated  discussion  of 
methods  aiming  to  prevent  pipes  and  seg- 
regation. 1800  w.  Sci  Am — March  26, 
19 10.  No.  12644. 
Quebec. 

Canadian  Iron  Ores  Along  the  Ottawa 
and   Gateneau   Rivers.      Editorial   discus- 
sion of  these  ore  deposits.    2000  w.    Engng 
— March  18,  1910.    No.  12734  A. 
Rolling  Mills. 

A  Three-High  Steel  Rolling  Mill.  R.  L. 
Cochran.  Describes  a  type  used  for  roll- 
ing rails,  structural  shapes,  plates,  flats, 
rounds,  square  or  the  like.  Ills.  1800  w. 
Sib  Jour  of  Engng — March,  1910.  No. 
12552  C. 

Recent  Roll  Trains  (Ueber  neuere  Wal- 
zenst'rassen).  Describes  recent  plants  of 
German  origin  in  various  parts  of  the 
world.  Ills.  3800  w.  Stahl  u  Eisen — 
Feb.  23,  1910.    No.  12462  D. 

A  Study  of  Rolled  Material  at  the  Vari- 
ous Stages  of  Manufacture  (Untersuch- 
ung  von  Walzmaterial  in  den  verschie- 
denen  Verarbeitungsstufen).  A  report  of 
tests  at  the  Aachen  Technical  High  School. 
Ills.  1700  w.  Stahl  u  Eisen — Feb.  16, 
1910.  No.  12460  D. 
Steel  Works. 

The  Hungarian  State  Diosgyor  Steel 
Works.  J.  B.  Van  Brussel.  Illustrated  de- 
scription of  a  European  state-operated  in- 
dustrial establishment.  2000  w.  Ir  Trd 
Rev— March  17,  1910.     No.  12332. 

LEAD  AND  ZINC. 
Missouri. 

Operations  of  the  Doe  Run  Lead  Com- 
pany. Albert  H.  Fay.  Describes  the  min- 
ing and  milling  methods.  A  2000-ton  con- 
centrating plant;  producer-gas  engines 
and  electric  generators,  and  compressed 
air  haulage.  Ills.  2500  w.  Eng  &  Min 
Jour — March  9,  1910.    No.  12372. 

Reclaiming  Zinc  and  Lead  Ores.  Lucius 
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L,  Wittich.  An  account  of  methods  of 
stripping  worked  out  mines  in  the  Joplin 
district,  and  the  reworking  of  tailings.  Ills. 
3000  w.  Mines  &  Min — March,  iqio.  No. 
12089  C. 

Geology  of  Southeast  Missouri  Lead 
District.  H.  A.  Wheeler.  A  review  of 
Dr.  E.  R.  Buckley's  report  on  this  district. 
2000  w.  Eng  &  Min  Jour — Eeb.  26,  1910. 
No.  12038. 
Zinc  Smelting. 

Use  of  Carbonaceous  Filters  in  Smek- 
ing  of  Zinc.  C.  O.  Bannister.  Read  before 
the  Inst,  of  Metals,  London,  Describes 
the  Hopkins'  process,  stating  the  advan- 
tages claimed.  2000  w.  Min  VVld — March 
5,  1910.     No.  12160. 

Recovery  of  Zinc  from  the  Zinc  Slags 
of  the  Lower  Harz  Smelters  (Die  Gewin- 
nung  des  Zinks  aus  den  Zinkhaltigen 
Schlacken  der  Unterharzer  Hiittenbei- 
triebe).  Herr  Pape.  A  brief  description 
of  a  recently  developed  process  for  utiliz- 
ing zinc  slags.  2000  w.  Gliickauf — Feb. 
19,  1910.     No.  T2469  D. 

MINOR  MINERALS. 
Manganese. 

Cost  of  Mining  Manganese  Ore  in  India. 
Abstracted  from  a  report  on  "The  Man- 
ganese Ore  Deposits  of  India"  by  L. 
Leigh  I'Y'rmon.  Remarks  applying  par- 
ticularly to  the  Central  Provinces.  4500 
w.  Ir  &  Coal  Trds  Rev — March  11,  1910. 
No.  12504  A. 
Marble. 

Some  Remarkable  Fine  Marble  Quar- 
ries in  Colorado.  Arthur  Lakes.  In- 
formation concerning  remarkable  deposits 
comparitig  favorably  with  the  fniest  in 
I'lurope.  Ills.  1500  w.  Min  VVld — March 
19,  1910.  No.  12381. 
Oil. 

Early  Waste  of  Petroleum.  Xeno  W. 
Putnam.  An  account  of  the  wasteful 
methods  employed  in  the  oil  industry  of 
western  Pennsylvania  in  its  early  history. 
Ills.  20fX)  w.  Mines  &  Min — March,  1910. 
No.  I2(>«6  C. 

Oil  i-ields  of  Peru.  Lindell  T.  Bates. 
Description  and  information  concerning 
the  oil  beds  and  their  development.  Ills. 
1200  W.  Yale  Sci  M  — March,  i<>i().  Xo. 
12648  C. 

Jt)int  Report  on  the  liitutninous.  or  Oil- 
Shales  of  New  I'rniiswick  and  Nova 
Scotia.  Also,  on  tiie  Oil-Shale  hulustrv 
of  Scotland.  Part  1. 
Geology.  R.  W.  Ells. 
Can  Dept  of  Mines, 
I  107.  No.  12529  N. 
Vanadium. 

Vanadium.  Its  Occurrence,  Preparation 
and  Uses.  Information  conccriiing  v;i- 
nadium  minerals  and  their  distribution,  tx 
traction  and  industrial  uses.  3<)(K)  w.  I'lil 
Imp  hist  V'i'l  VII.  Nov.  4,  KXK).  No- 
12297  C 


coiiomics.     I'art  1 1. 

ills.     3(k)(K)  w.     W 

ii>i(> — Nos.    55   and 


MINING. 
Accidents. 

Fatal  Accidents  in  American  Metal 
Mines.  Frederick  L.  Hoffman.  A  com- 
parison of  international  statistics,  and 
calling  attention  to  the  need  of  effective 
legislation.  2500  w.  Eng  &  Min  Jour — 
March  5,  19 10.  Xo.  12 155. 
Drills. 

Rock  Drills  and  Their  Latest  Develop- 
ment (Die  Gesteinbohrmaschinen  und  ihre 
neuere  Entwicklung).  Fr.  Herbst.  A  re- 
view of  machine  mining  methods,  rock 
drills  and  their  applications,  etc.  Ills. 
Serial,  ist  part.  5000  w.  Zeitschr  d  Ver 
Deutscher  Ing — Feb.  19,  1910.  No.  12613  D. 
Rock  Drill  Bits.  T.  H.  Proske.  On 
the  selection  and  treatment  of  the  bits. 
Ills.  2300  w.  Min  &  Sci  Pr — March  5, 
1910.  Xo.  12255. 
Earth  Shakes. 

Earth-Shakes  in  Mining  Districts. 
Charles  Davison.  Describes  their  charac- 
teristic features  and  gives  a  theory  of  their 
origin.  2000  w.  Min  Jour — March  12, 
1910.  No.  12388  A. 
Electric  Hoisting. 

Large  Electric  Hoisting  Plants.  Wilfred 
Sykes,  Describes  methods  used  by  the 
author  for  the  determination  of  load  dia- 
grams and  also  the  characteristics  of  bal- 
ancing systems  and  their  economy.  Ills. 
7000  w.  Pro  Am  Inst  of  Elec  Engrs — 
March,  iQio.  No.  12704  F. 
Electric  Power. 

The  Causes  and  Means  of  Preventing 
Electrical  Accidents  in  Mines.  An  inquiry 
undertaken  by  the  Inst,  of  Min.  Elec. 
I'jigrs.  This  tirst  article  discusses  electric 
shocks.  i()00  w.  Col  Guard — Feb.  iS. 
i(;i().  Serial.  Tst  part.  No.  12059  .\. 
Engineering  Ethics. 

Professional  I'^thics.  Victor  G.  Hills. 
Suggestions  offered  as  a  contribution  to 
the  discussion  invited  by  John  Hays  Ham- 
mond. 5tx)0  w.  Bui  .'Km  Inst  of  Miu 
I'jigrs — March,  1910.  No.  ij(k>o  V. 
Hoisting. 

Stationary      versus      Moving      Hoisting 
Plants.     J.    F.   Jackson.     A    discussion  of 
open-cut    mining.      iJoo   w.      l\ng   X:    Min 
Jour-  March  5.    H)Io.     \o.   12(57- 
Hoisting  Cages. 

.\fw  Sifity  Ca^e  at  Mount  Morgan 
(Q. ).  Brief  illustrated  description  of  a 
cage  and  safety  gear  for  itransporting  men 
and  supplies  at  the  shaft  of  the  Alount 
Morgan  (1.  M.  Co.  (Q.).  5t)o  w.  Aust 
Min  Stind— I'Vb.  2,  10 10.  No.  12304  B. 
Hoisting  Engines, 

I  he  ".\.   IV  S."  Kr;ike  for  Winding  En- 
gines.      Illustrated    descripli.m.       HXX)    w. 
Ir  &  Coal    Trds  Rev— March  11.  loio     Xo. 
ij5(kS  a. 
Mine   Cars. 

r.all  .111(1  Roller  Bearings  for  Mine  Cars 
(  Knurl    1111(1  KolKnl.-igerradsatze  fur  For- 
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dcrwagcn).     Hcrr  Scluillc.     Discusses  the 
reduction  in  friction  aiul  the  economy.  Ills. 
2rxxi   \v.      (Ihickauf     l'\I).    i<),    i<)io.       No. 
i-.m;o  1). 
Mine  Locomotives. 

.Sio   huhistriai  Locomotives,  under  MI"2- 
Cll.XNlCAL     KNCilNl<:i-:RING,    Trans- 

I'ORTINC    .\NI)   CONVKVINC;. 

Mine  Roofs. 

The  Strength  of  Mine  R()<:>fs.  R.  Daw- 
son Nt)rris  Hall.  Considers  the  behavior 
of  the  mine  n)of  under  its  own  load,  the 
strength  of  the  materials  composing  it,  the 
action  of  the  forces  that  cause  breaks.  Ills, 
2SOO  w.  Mines  &  Min — March,  igio.  No. 
IJ0S4  C. 
Problems. 

Application  of  Descriptive  Geometry  to 
Mining-Problems.  Joseph  W.  Roe.  Ex- 
plains a  number  of  useful  applications. 
3500  w.  Bui  Am  Inst  of  Min  Engrs — 
March,  1910.  No.  12689  F. 
Quarrying. 

Cornish    Granite.      Illustrates    and    de- 
scribes quarries  at  Penryn,  near  Falmouth, 
Cornwall.     1500  w.    Quarry — March,  iqio. 
Xo.  12 191  A. 
Shafts. 

The  Strength  of  Concrete  and  Rein- 
forced Concrete  Shaft  Linings  (Die  Fe»- 
tigkeit  von  Schachtausmauerungen  aus 
Beton  und  Eisenbeton).  E.  Elwitz.  Math- 
ematical. Ills.  2500  w.  Deutsche  Bau — 
Feb.  16,  1910.  No.  12473  B. 
Shaft  Sinking. 

Methods  and  Cost  of  Sinking  the  Brier 
Hill  Concrete-Lined  Shaft,  Michigan.  Ar- 
ranged from  a  paper  by  William  Kellev,  in 
the  Pfo.  of  the  L.  Superior  Min.  Inst. 
Plans  and  description.  2000  w.  Engng- 
Con — March  2,  1910.  No.  12099. 
Signal  Systems. 

Signalling  Instruments   for  Mines.      Il- 
lustrates and  describes  a  system  installed 
by  the  Adnil  Elec.  Co.,  Ltd.     1500  w.    Col 
Guard — March  11,  1910.     No.  12392  A. 
Sorting. 

Sorting:  An  Economic  Problem  on  the 
Rand.  C.  O.  Schmitt.  Discusses  whether  it 
is  possible  to  sort  out  barren  rock  only; 
and,  if  so.  whether  it  can  be  done  at  a 
profit.  Also  discussion.  Ills.  8500  w. 
Jour  S  African  Assn  of  Engrs — Feb., 
1910.  No.  12711  F. 
Stoping. 

Stoping  Methods  in  Mines  of  Ducktown 
Basin.  John  Tyssowski.  Underhand  stop- 
ing is  generally  used,  and  small  pillars  of 
ore  left  for  support.  Ills.  1500  W;  Eng 
&  Min  Jour — Feb.  26,  1910.  No.  12037. 
Ventilation. 

The  New  Ventilation  Installations  at  the 
Mines  of  the  Clausthal  District  (Die  neuen 
Ventilatoranlagen  auf  den  Gruben  der 
Konigl.  Berginspektion  Clausthal).  Herr 
Saubrey.  Describes  a  Rateau  turbo-fan 
installation.  Ills.  2000  w.  Gliickauf — Feb. 
5,  1910.     No.  12467  D. 
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ORE  DRESSING  AND   CONCENTRATION. 
Cla.ssification. 

See    'lube    Mills,    under    ()i<i;    Dkk.ssing 

AND    CONCKNTK ATION. 

Coal  Separators. 

A  New  Separator  for  the  Removal  of 
Slate  from  Coal.  V.  H.  Wilson.  Re- 
views methods  and  machines  used  in  re- 
moving slate  ami  handling  coal  with  as 
little  waste  as  p(xssible,  and  describes  a 
new  separator  and  its  (Operation.  I5(X)  w. 
,  \'ale  Sci  .M  —  .March,  1910.  Ncj.  12649  C. 
Copper. 

The  .Steptoe  Cc^ncentraling  Plant,  Ne- 
vada. Leroy  A.  Palmer.  Illustrated  de- 
tailed description  of  the  ijlant  and  its  op- 
eration. 45(X)  w.  Min  Wld — March  19, 
19 10.  No.  12380. 
Filters. 

The  Oliver  Continuous  Filter  at.  Minas 
del  Tajo.  G.  A.  Tweedy  and  R.  L.  Beals. 
Illustrates  and  describes  the  construction 
and  operation  of  these  filters.  1000  w.  Eng 
&  Min  Jour — March  5,  1910.  No.  12154. 
Stamp  Mills. 

The  Development  of  Heavy  Gravita- 
tion Stamps.  Remarks  by  C.  O.  Schmitt 
on  the  paper  by  W.  A.  Caldecott.  Ills.  5000 
w.  Inst  of  Min  &  Alet,  Bui.  65— Feb.  10, 
T910.  No.  12321  N. 
Tube  Mills. 

Pulp  Classification  and  Tube  Mill  Effi- 
ciency. F>om  a  report  by  V.  B.  Sherrod 
on  some  features  of  research  work  at  the 
Guerrero  Mill,  Pachuca,  Mex.,  particularly 
in  pulp  classification  and  the  efficiency  of 
tube-mill  w^ork.  1500  w.  Met  &  Chem 
Engng — March,  1910.  No,  12208  C. 
Zinc  Milling. 

Horwood  Process  for  Separating  Zinc 
Sulphides.  Donald  Clark.  Explains  the 
principle  of  the  process.  Ills.  1200  w. 
Eng  &  Min  Jour— Feb.  26,  igio.  No. 
12036. 

MISCELLANY. 
India. 

The  Economic  and  Productive  Minerals 
of  British  India.  Abstract  of  a  lecture 
by  Mr.  W.  H.  Pickering,  before  the  Bir- 
mingham Univ.  Min.  Soc.  1200  w.  Col 
Guard — March  4,  1910.  No.  12286  A. 
Ore  Deposits. 

The  Fractional  Precipitating  of  Sul- 
phides. Roger  C.  Wells.  An  experimental 
study,  discussing  results.  3000  w.  Ec-Geol 
— Jan.,  19 10.     No.  12530  D. 

Oxidation  of  Sulphides.  H.  A.  Buchler 
and  V.  H.  Gott'schalk.  An  account  of  ex- 
periments to  determine  whether  or  not 
marcasite  and  pyrite  are  the  only  sul- 
phides acting  as  an  accelerator  of  oxida- 
tion.    2000  w.     Ec-Geol — Jan.,  1910.     No. 

12533  D- 

Superficial  Alteration  of  the  Butte  Veins. 
Reno  H.  Sales.  Describes  the  character 
of  the  outcrops  of  the  Butte  copper  veins. 
2200  w.  Ec-Geol— Jan.,  1910.  No.  12531  D. 

ese  articles.     See  page  317. 


RAILWAY  ENGINEERING. 


CONDUCTING  TRANSPORTATION. 

Signaling. 

Railway  Signaling  in  America.  J.  S. 
Hobson.  Treats  only  o£  visual  signals  for 
train  control.  Ills.  3500  w.  Cassier's 
Mag — March,  1910.  Special  No.  No. 
12517  D. 

Power  Railway  Signaling.  J.  F.  Gairus. 
An  illustrated  account  of  current  British 
practice.  6500  w.  Cassier's  Mag — March, 
1910.     Special  No.     No.  12518  D. 

Studies  in  Circuits  as  Applied  to  Sig- 
naling. James  H.  Cormick.  An  illus- 
trated series  of  lessons  in  the  development 
of  the  circuits  used  in  railway  signaling. 
3500  w.  Sig  Engr — March,  1910.  Serial. 
1st  part.    No.  12341. 

Foreign  Current  and  Its  Effect  on  Track 
Circuits.  Describes  conditions  often  en- 
countered in  automatic  signal  work  and 
means  of  preventing  interference  with  sig- 
nal operation.  Ills.  1000  w.  Sig  Engr — 
March,  1910.     No.  12342. 

Lightning  Arresters  for  Signal  Appa- 
ratus. A.  G.  Wilson.  Discusses  the  prin- 
ciples of  lightning  arrester  design  for  sig- 
nal service.  2000  w.  Sig  Engr — March, 
1910.     No.  12338. 

Standard  Rules  and  General  Instruc- 
tions for  the  Guidance  of  Foremen  on 
Signaling  and  Interlocking  Construction. 
R.  A.  Becker.  2000  w.  Sig  Engr — March, 
1910.     No.  12339. 

The  Multiple  Unit  Electric  Interlock- 
ing Machine.  Illustrated  description  of 
the  design  and  operation.  1800  w,  Sig 
Engr — March,  1910.    No.  12340. 

Cullybackey  Interlocking  and  Tyer's 
Tablet.  Illustrated  description  of  the  sig- 
naling at  a  typical  station  on  a  single- 
track  railway  in  Ireland.  1200  w.  Ry  Age 
Gaz — March  25,  1910.  No.  12642. 
Signals. 

Luminous  Repeating  or  Advance-Indi- 
cating Railway  Signals.  Illustrated  de- 
scription of  signals  in  use  on  the  high- 
speed Brussels-Antwerp  line,  as  a  safe- 
guard during  fogs.  800  w.  Eng  News — 
March  10,  1910.  No.  12216. 
Train  Despatching. 

Train  Despatching  by  Tvlephone.  C.  IL 
Gaunt.  An  account  of  its  successful  use 
Mil  the  A.,  T.  &  S.  F.  Ry.  with  general 
remarks.  1500  w.  I''lec  Rev,  N  Y-  Marcii 
12,  1 9 10.  No.  12254. 
Train  Speed. 

Determination  of  Train  Speed  Without 
Measuring  Instrumnits  (Bestinnnung  von 
Fahrgescliwindigkeitt-nohne  Mrssapparte). 
Hans  A.  Martens.     An  outline  of  a  satis 
factory  method.     2000  w.     Gliscrs  Ann 
Feb.  1,  iQio.     No.  12482  I). 


MOTIVE  POWER  AND  EQUIPMENT. 

Air  Brakes. 

Losses  of  Air  Pressure.  A  general  ex- 
planation of  losses  in  the  use  of  com- 
pressed air,  and  the  effect  on  air  brakes. 
2000  w.  Ry  &  Loc  Engng — March,  19 10. 
No.  12115  C. 

Final  Tests  with  the  Automatic  Vacuum 
Brake  for  Freight  Trains  (Schlussver- 
suche  mit  der  automatischen  Vakuum-Giit- 
erzug-Schnellbremse).  A  tinal  report  on 
the  tests  carried  out  by  the  Austrian  Gov- 
ernment. Ills.  Serial.  1st  part.  9000  w. 
Glasers  Ann — Feb.  i,  1910.    No.  12480  D. 

Car  Maintenance. 

Maintenance  Cards.  From  a  paper  by 
R.  W.  Burnett,  read  before  the  Canadian 
Ry.  Club.  Describes  the  maintenance  reg- 
ulation cards  used  by  the  Canadian  Pa- 
cific Ry.  2500  w.  Ry  Age  Gaz — March  18, 
1910.    No.  1234s. 

Electrification. 

The  Electrification  of  the  Lapland  Rail- 
way. Editorial  on  the  impending  electrifi- 
cation of  an  important  Swedish  State  Rail- 

•  way  through  Lapland,  built  originally  for 
the  transport  of  iron  ore.  1500  w.  Engng 
— March  11,  1910.    No.  12398  A. 

Electric  Traction.  George  Gibbs.  From 
a  report  to  be  presented  before  the  Int. 
Ry.  Cong.  Discusses  electric  locomotives, 
the  first  cost  of  electrification,  cost  of  op- 
eration, with  general  remarks.  4000  w.  Ry 
Age  Gaz — March  25,  1910.    No.  12643. 

The  Cost  of  Electric  Operation  of  Steam 
Railways.  Concluding  portion  of  a  paper 
by  George  Gibbs,  in  the  Bui.  of  the  Int. 
Ry.  Cong,  for  Jan.,  1910.  Deals  with  the 
design  of  electric  locomotives  and  with 
the  first  cost  and  cost  of  operation  of  elec- 
trified steam  railways.  4000  w.  Eng  News 
— March  31,  1910.  No.  12776. 
Freight  Cars. 

Handling  of  Bulk  Railway  Freight  (Die 
Verladung  von  Massengiitern  im  Eisen- 
bahnbetrieb).  llerr  Schwabe.  Discusses 
types  of  hopper  cars  and  car-dumping  de- 
vices. Ills.  5000  w.  Zeitschr  d  Ver 
Deutsclur  Ing— hVb.  26,  1910.  No.  12617D. 

Lighting  Cars. 

Benzin-lClcctric  Motor  Car  for  Lighting 
Purposes  on  the  Swiss  Railways  (Selbst- 
f;ihriii(U'r  bcn/in  I'lcktrischrr  Beleucht- 
ungswagen  drr  S.  U.  P».).  M.  Messer,  De- 
scribes a  car  containing  a  lighting  gene- 
rator driven  by  a  ben/in  motor  used  for 
tuniul  examinations,  illutninating  scenes  of 
accidents,  etc.  ills.  1800  w.  Schweiz  Ban 
— I'Vb.  2(),  i(>i().     No.  12478  B. 

Locomotive  Boilers. 

Nntrs  on  Locomotive  Boiler  Failures.  J. 
II      ILlt/il.        Illustrated    discussion    of 
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failures    due    to    faulty    design.      2000    w. 
MaiL-li,    Kjio.     No.    i2J.^o. 
Locomotive  Crank  Axles. 

A  riirce-l*art  Crank  Axle  (Drciteili^c 
Kurbclachse).  Describes  a  novel  type  of 
crank  axle  on  the  locomotives  of  the  Aus- 
trian State  Railways.  Ills.  1500  w. 
(llasers  Ann — l"Vb.  1,  1910.  No.  12481  J3. 
Locomotive  Fuels. 

Oil  Burning  on  Freight  Locomotives.  H. 
B.  MacKarland.  A  report  of  practical  ex- 
perience with  liquid  fuel  in  America.  Ills. 
3000  w.  Cassier's  Alag — March,  1910.  Spe- 
cial No.  No.  12525  D. 
Locomotive  Operation. 

Supervision  Tending  to  Economy  in  the 
Operation  of  Locomotives.  J.  R.  Alex- 
ander. Discusses  methods  for  obtaining 
efficiency  in  the  operation  of  locomotives, 
the  education  for  the  service,  examina- 
tions, fuel  economy,  care  of  tools,  etc. 
Discussion.  17000  w.  Pro  Ry  Club  of 
Pittsburgh — Jan.  28,  1910.  No.  12569  C. 
Locomotive  Power. 

Tractive  Effort,  Power  and  Speed  in 
Steam  Locomotives  (Ueber  Zugkrafte, 
Leistungen  und  Geschwindigkeiten  bei 
Dampflokomotiven).  G.  Lanz.  A  discus- 
sion of  the  relation  between  the  three 
characteristics.  Ills.  3600  w.  Schweiz 
Bau — Feb.  19,  1910.  No.  12477  B. 
Locomotives. 

Modern  High-Speed  Locomotives.  J.  F. 
Cole.  An  illustrated  review  of  current 
American  practice.  5500  w.  Cassier's  Mag 
— March,  1910.    Special  No.    No.  12513  D. 

Compounding  and  Superheating  in  Hor- 
wich  Locomotives.  George  Hughes.  Dis- 
cusses the  economy  of  the  compound  over 
the  simple  engine,  and  of  the  superheater 
over  the  non-superheater.  Ills.  7000  w. 
Inst  of  Mech  Engrs — March  17,  1910.  No. 
12727  N. 

Construction  and  Working  of  Bal- 
anced Compound  Locomotives  in  Hun- 
gary. Charles  R.  King.  Gives  data  from 
tests  made,  showing  the  extraordinary 
pulling  capacity  with  heavy  train  loads,  at 
high  speeds.  Ills.  4000  w.  Mach,  Ry  Ed 
— ^Jan.,  1910.    No.  12271  C. 

Development  of  the  Mallet  Locomotive. 
Grafton  Greenough.  Explains  how  this  lo- 
comotive differs  from  common  types,  re- 
viewing its  development.  Ills.  4000  w. 
Jour  Fr  Inst — March,  1910.    No.  12749  D. 

The  Mallet  Locomotive  in  Service.  Edi- 
torial discussion  of  this  machine  and  its 
operation,  concluding  that  it  is  economical 
and  satisfactory.  1300  w.  Ry  Age  Gaz — 
March  11,  1910.    No.  12247. 

An  Experimental  Mallet  Articulated  Lo- 
comotive. G.  I.  Evans.  Illustrated  de- 
tailed description  of  a  design  for  the  Ca- 
nadian Pacific  Railway,  constructed  under 
the  direction  of  H.  H.  Vaughan.  5500  w. 
Am  Engr  &  R  R  Jour — March,  1910. 
Serial,    ist  part.    No.  12167  C. 

We  supply  copies  of  these 


A  Locomotive  with  the  Cab  Over  the 
Pilot,  illustrated  description  of  a  Mallet 
coniiK)und  for  the  So.  Pacific  Ry.  400  w. 
luig  News — March  10,  1910.     No.  12212. 

Passenger  and  I'Veight  Power  for  the 
Chicago  Great  Western.  Illustrated  de- 
scriptions of  4-6-0  passenger  engine  and 
2-80  freight  engine,  ickxj  w.  Ry  &  Loc 
Engng — March,  1910.     No.  121 17  C. 

British  Express  Locomotives.  John 
I'arquharson  MTntosh.  Twenty-five  illus- 
trations of  high  speed  passenger  engines 
in  Great  Britain,  with  descriptive  notes 
and  information.  2000  w.  Cassier's  Mag — 
March,  1910.     Special  No.    No.  12522  D. 

Central  South  African  Mallet  Com- 
pound. Illustrated  description  of  an  en- 
gine designed  for  a  3  ft.  6  in.  gauge.  1000 
w.     Ry  &  Loc  Engng — March,  1910.     No. 

121 13  C. 

Mogul  Locomotives  for  the  Tientsin- 
Pukow  Railway,  China.  Illustrated  de- 
scriptions of  engines  for  general  road  ser- 
vice, built  in  America.  900  w.  Ry  Age 
Gaz — March  4,  1910.    No.  12125. 

Some  Recent  Designs  of  Locomotives 
for  Service  on  Continental  Railways.  Al- 
bert H.  Bone.  Illustrates  and  describes  en- 
gines from  German,  French,  Swiss,  and 
Belgian  works.  15000  w.  Cassier's  Mag — 
March,  1910.     Special  No.    No.  12524  D. 

Heavy  Express  Locomotives  for  French 
Mediterranean  Railways.  Charles  R.  King. 
Illustrates  and  describes  the  Henry  and  the 
De  Glehn  types.  2500  w.  Mach,  Ry  Ed — 
March,  1910.    No.  12274  C. 

High-Speed  Compound  Locomotives 
with  Three  Coupled  Axles  and  1.9-Metre 
Driving  Wheels  on  the  Royal  Portuguese 
Railways  (Les  Locomotives  compound  a 
grande  Vitesse  a  trois  Essieux  couples  et 
a  Roues  Motrices  de  1.9  m.  de  la  Com- 
pagnie  Royale  des  Chemins  de  Fer  Por- 
tugais).  Henri  Lavialle  d'Anglards.  Il- 
lustrated description  and  report  of  per- 
formance. 2000  w.  Rev  Gen  d  Chemins 
Fer — Feb.,  1910.  No.  12421  G. 
Locomotive  Testing. 

Reading  Indicator  Diagrams.  An  ex- 
planation with  typical  diagram.  1000  w. 
Ry     &     Loc     Engng — March,     1910.     No. 

12114  C. 
Passenger  Cars. 

British  Railway  Coaches  for  South 
America.  Illustrates  and  describes  two 
special  saloon  coaches  for  exhibition  at 
the  Buenos  Ayres  Centenary  Exhibition. 
1000  w.  Engr,  Lond — March  18,  1910.  No. 
12744  A. 

Composite    Corridor    Brake    Carriage; 
Cambrian  Railways.      Illustrated  descrip- 
tion of  a  recent'  design.      Plate.     700  w. 
Engng — March  4,   1910,     No.   12289  A. 
Refrigeration. 

The  Pre-Cooling  Plant  of  the  Southern 
Pacific  at  Roseville,  Cal.  Illustrated  de- 
scription of  a  plant  built   for  the   Pacific 

articles.     See  page  317. 
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Fruit  Express  Co.  for  precooling  Califor- 
nia fruits  for  shipment  east.     1200  vv.     Ry 
Age  Gaz— March  18,  1910.    No.  12344. 
Shops. 

The  Equipment  of  Railway  Workshops. 
G.  H.  Burrows.  Illustrates  and  describes 
workshop  arrangements  and  machine  tools. 
5000  w.  Cassier's  Mag— March,  1910.  Spe- 
cial No.    No.  12527  D. 

Locomotive  Building  at  Altoona.  Ralph 
E.  Flanders.  Illustrated  detailed  descrip- 
tion-of  shop  practice  at  the  Juniata  shops, 
especially  the  making  of  main  and  side 
rods.  5000  w.  Mach,  Ry  Ed— Feb.,  19 10. 
No.  12272  C. 

Car  Shops,  Old  and  New.  Discusses  the 
change  in  system  that  has  been  generally 
effected.  1800  w.  Ry  Age  Gaz— March  4, 
1910.    No.  12128. 

The   Empalme   Shops,   Southern    Pacific 
Railroad  of  Mexico.     Plan  and  illustrated 
description  of  the  buildings.    2000  w.    Eng 
Rec— March  12,  1910.    No.  12244. 
Sleeping  Cars. 

Sleeping  Cars  of  Radically  New  Design 
for  the  Illinois  Traction  System.  Illus- 
trated detailed  description  of  the  con- 
structional features  of  new  sleeping  cars 
for  electric  railway  service,  showing  im- 
provements in  both  arrangements  and  car 
body  design.  2500  w.  Elec  Ry  Jour— 
.March  19,  1910.  No.  12333. 
Springs. 

'1  he  Design  of  Heavy  Helical  Springs 
for  Railroad  Cars.  Egbert  R.  Morrison. 
Gives  derivation  of  formulae  with  parallel 
examples,  showing  the  ease  of  application, 
ills.  8<x)  w.  Mach,  Ry  Ed— Jan.,  1910- 
.\o.  12270  C". 
Train  Lighting. 

The  Necessity  of  Introducing  Electric 
Lighting  in  Railway  Trains  (LJeber  die 
Nfotwendigkeit  der  Einfiihrung  der  elek- 
trischen  lieleuchtung  in  den  Eisenbahn- 
wagen).  J.  Stidner.  JMnphasizes  the  safety 
of  electric  lighting  and  compares  the  cost 
with  that'  of  gas.  Ills.  2«()0  w.  l^lektro- 
tech  u  Maschinenbau— l'\'b.  20.  1910.  No. 
12623  D. 

Improvements  Effected  in  the  System 
for  Sitnultanrous  Lighting  of  Gas  Lamps 
on  the  Eastrrn  Kailway  of  I'rance  (Note 
sur  les  Prrffctiotnunuiits  apportt's  an  Sys- 
teme  d'Allumago  instantane  dis  Trains 
eclaires  a  I'lncandescence  par  le  Gaz  »ii 
Ivssai  a  la  Compagnie  <U's  Cliemins  dc 
Fht  (le  I'Est).  Dcscribis  in  ditail  an  elec- 
trical system.  Ills.  55(K)  w.  Rev  Gen  d 
Chcmins  (le  I'\t— I'eb..  i(>i().  N(\  12420  G. 
Train  Resistance. 

New  Rules  for  Computing  Train  Resis- 
tance, Abstract  of  a  monograph  issued  by 
the  American  Locomotive  Co..  with  edito- 
rial remarks.  I5(X)  w.  I'Jig  News — March 
10.  i(>i(».  No.  12221. 
Wheels. 

Car    Wheels.      George   L.    lM>wler.      On 


the  evolution  of  the  iron  and  steel  wheel. 
Ills.       4000    w.       Cassier's    Mag — March, 
1910.    Special  No.    No.  12516  D. 
NEW  PROJECTS. 
Australia. 

The      Trans-Continental      Railway      of 
Australia.    Map  and  information  concern- 
ing this  proposed  line.    2000  w.     Engng — 
March  11,  1910.    No.  12394  A. 
Hudson  Bay  Railway. 

The  Hudson  Bay  Railway  Project. 
Alaps  and  discussion  of  the  proposed  line 
and  the  possible  benefits,  tratfic  probabili- 
ties and  related  subjects.  2000  w.  Eng 
News — March  3.   1910.      No.   12108. 

The   Hudson   Bay   Railway.      Map,   and 
information  concerning  the  proposed  line 
to  reach  Hudson  Bay.    Ills.    2200  w.    Eng 
Rec — March  12,  1910.     No.  12240. 
Western  Pacific. 

Construction  of  the  Western  Pacific  Ry. 
Illustrated  detailed  description  of  the  con- 
struction of  this  extension  of  the  Gould 
system  from  Salt  Lake  City  to  the  Pacific 
Coast,  at  San  Francisco.  7500  w.  Ry  & 
Engng  Rev — March  12,  1910.  No.  12263. 
PERMANENT  WAY  AND  BUILDINGS. 
Bridge  Inspection. 

Railway  Bridge  Inspection  and  Erection. 
Abstract  of  appendices  to  the  report  of  the 
Committee  on  Iron  and  Steel  Structures, 
presented  at  meeting  of  the  Am.  Ry. 
luigiig.  &  Main,  of  Way  Assn.  2500  vv. 
luig  News — March  24,  1910.  No.  12586. 
Bridges. 

See    under     CIVIL    ENGINEERING. 
Bi<ii)<;i;s. 
Coaling  Stations, 

Railway  I'uel  Supply.  RafTe  Emerson. 
.\n  illustrated  discussion  of  fuel  hand- 
ling at  railway  coaling  stations,  the  cost, 
etc.  2500  w.  Cassier's  Mag — March,  1910. 
Special  No.  No.  12526  D. 
Construction. 

The  Construction  of  the  Ninth  Division 
(Hills  Section)  of  the  .\ssam  Bengal  Rail- 
way. Thomas  Richard  Nolan.  General 
description  of  the  physical  features,  geol- 
ogy, etc.,  with  drawings  and  detailed  de- 
scription of  the  constrncti.)!!  work.  ICKXX) 
vv.  Inst  of  Civ  Ivngrs,  No.  3588—1909.  No. 
I25g3  N. 

Stuartstown  Narrovv-Gauge  Railway. 
Natal.  Walter  Sweetman.  Illustratit)ns 
and  description  of  the  construction  of  a 
2-foot-gauge  railway  across  the  south  of 
Natal,  thnuigh  exeeption.illy  rough  coun- 
try. 3(KX)  w.  Inst  of  Civ  l''ngrs,  No.  ^\)k)^\ 
—  i(;<xj.  No.  I25»)4  .N. 
Elevated  Railways. 

Revision  of  Oak  I'ark  b'levated  at  En- 
trance to  New  North  Western  Terminal. 
Chicago.  I'^xplains  conditions  that  made 
necessary  the  raising  of  the  elevated  struc- 
ture, giving  illustrated  description  of  the 
work.  KHM)  vv.  Ry  Age  Ga/ — March  18. 
iQio.     No.   I234(». 
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Grade  Reduction. 

Iliavy  RcKradiiiK  !>>'  Means  of  Hydrau- 
lic Sluicing  al  Seattle,  Wash.  George 
Holmes  Moore.  An  illustrated  account  of 
the  lowering  of  the  section  known  as 
Dinny  Mill.  30(m)  w.  h'.ng  .\ew.s — March 
.^i,  i(>io.  .\o.  1-774. 
Narrow-Gauge. 

See     Construction,     under     1'kr.m  anknt 
Way  and  IUui.dincs. 
Rack  Railways, 

.Mountain  and  Rack  Railways.  Roman 
Abt.  Illustrates  and  describes  methods  of 
overcoming  very  steep  grades.  1200  vv. 
Cassicr's  Mag — March,  1910.  Special  No. 
No.  1 252 1  D. 
Rails. 

Investigation  of  Defective  Open  Hearth 
Rails.  Robert  Job.  From  a  paper  read 
before  the  Am.  Soc.  for  Test.  Mat.  Illus- 
trated detailed  account  of  research  work. 
1200  w.  Ky  Age  Gaz — March  11,  kjio. 
No.  12249. 
Terminals. 

Unit  Movements  at  Terminal  Stations. 
H.  McL.  Harding.  Discusses  the  hand- 
ling capacity  of  freight  stations.  3500  w, 
Eng  Rec — March  12,  1910.     No.  12245. 

1  he  New  York  Terminal  Extension  of 
the  Pennsylvania  Railroad.  The  Terminal 
Station — West.  B.  E.  Cresson,  Jr.  Illus- 
trated detailed  description  of  the  station 
between  31st  and  33d  Sts.,  Ninth  and 
Tenth  Aves.,  New  York  City,  and  its 
construction,  iiooo  w.  Pro  Am  Soc  of 
Civ  Engrs — Eeb.,  1910.  No.  126^5  E. 
Ties. 

Steel  and  Reinforced-Concrete  Sleepers 
in  the  United  States.  A  review  of  the 
types  tried  and  the  degree  of  success 
reached.  3000  w,  Engng — March  4,  19 10. 
No.  12288  A. 

Conservation  of  Cross-Ties  by  Means  of 
Protection  from  Mechanical  Wear.  Ex- 
tracts from  a  paper  read  before  the  Am. 
Ry.  Engng.  &  Main,  of  Way  Assn.,  by  J. 
W.  Kendrick.  Ills.  5000  w.  Ry  &  Engng 
Rev — March  19,  1910.     No.  12383. 

Protection  of  Cross-Ties  from  Mechan- 
ical Wear  by  Means  of  Plugs,  Screw 
Spikes  and  Tie  Plates  with  Estimates  of 
Costs  and  Savings.  J.  W.  Kendrick.  Ex- 
tracts from  a  naper  read  before  the  Am. 
Ry.  Engng  &  Main,  of  Way  Assn.  3000 
w.  Engng-Con — March  30,  1910.  No.  12768. 

See    also    Timber    Preservation,    under 
CIVIL    I':NG1NEERING,    M.\tkri.\ls    of 
Construction. 
Track  Construction. 

Track  Construction  in  the  Detroit  River 
Tunnel.     Brief  illustrated  description  of  a 
special  type  of  track  construction.     700  w. 
Eng  Rcc — March  5,  1910.    No.  12147. 
Track  Maintenance. 

The  Economics  of  Railroad  Mainte- 
nance of  Way.  W.  M.  Cunningham.  Gives 
an   outline   of   railway    maintenance,   with 

We  supply  copies  of  these 


tables  showing  relative  cost',  explaining  the 
policy  of  the  better  roads.  4000  w.  Jour 
of  .\cc — March,  1910.     No.  12300  C. 

Transfer  Bridges. 

The  Oak  Point  bloat  Bridges  on  the 
I'.ast  River.  Illustrated  (lescripti(jn  of 
double-track  suspended  bridges,  operated 
by  electricity.  3000  w.  Eng  Rec — March 
12,  1910.    No.  12242. 

Tunnels. 

See  Track  Construction,  under  Pi.rma- 
NKNT  Way  and  Builuincs. 

Water  Supply. 

See  b:.  P.  and  S.  Railway,  under  CIVIL 
ENGINEERING,  W.vri-R  Supply. 

TRAFFIC. 
Car  Interchange. 

The  American  Railway  Clearing  House. 
Arthur  Hale.  Paper  prepared  at  the  re- 
quest of  the  Committee  on  Clearing  House 
Settlements  of  the  Soc.  of  Ry.  Einancial 
Officers.  Explains  the  methods  and  work, 
giving  the  history  of  the  undertaking.  3000 
w.  Ry  Age  Gaz — March  11,  1910.  No. 
12250. 

Explosives. 

Promotion  of  Safety  in  the  Transporta- 
tion of  Explosives  and  Other  Dangerous 
Articles  in  the  United  States.  Col.  B.  W. 
Dunn.  Describes  past  and  present  methods 
used  on  railroads,  and  explains  the  origin, 
organization  and  work  of  the  Bureau  for 
the  Safe  Transportation  of  Explosives 
and  Other  Dangerous  Articles.  Ills.  6000 
w.  Jour  Fr  Inst — March,  1910.  No.  12748  D. 

Freight. 

See  Terminals,  under  Permanent  Way 
and  Buildings. 

Freight  Handling. 

The  Cost  of  Terminal  Freight  Handling 
in  the  Port  of  New  York.  A  brief  criti- 
cism of  the  terminal  methods  at  this  port, 
with  suggestions  for  their  improvement. 
1000  w.    Eng  News — March  31,  1910.    No. 

12775. 
Freight  Rates. 

The     Western     Freight-Rate     Situation. 
Samuel    O.    Dunn.       From    an    article    in 
Scribner's  Mag.     1200  w.     Ry.  Age  Gaz — 
March  25,  1910.    No.  12640. 
MISCELLANY. 
Africa. 

Railway  and  Engineering  Progress  in 
Africa.  J.  Hartley  Knight.  A  review-  of 
engineering  achievements  and  opportuni- 
ties, and  the  demand  for  power,  machinery 
and  equipment.  Ills.  2500  w.  Engineer- 
ing Magazine — April,  1910.  No.  12681  B. 
Forestry. 

Forestry  Work  of  the  A.,  T.  &  S.  F. 
Ry.  Illustrated  description  of  the  eucalyp- 
tus grove  in  southern  California.  Sooo  w. 
Ry  &  Engng  Rev — March  12,  1910.  No. 
T2264. 
France. 

Transportation  and  Traffic  in  France. 
Logan  G.  McPherson.     Historical  review. 

articles.     See  page  317. 
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9000   w.      Ry   Age   Gaz — March    11,    1910. 
No.  1 225 1. 
Natal. 

See     Construction,    under    Permanent 
Way  and  Buildings. 
Pennsylvania  R.  R. 

Pennsylvania  Railroad.    Editorial  review 
of    the    financial    and    business    condition, 
earnings,  expenses,  etc.    Map.    2200  w.    Ry 
Age  Gaz — March  11,  1910.     No.  12248. 
Taxation. 

The   Need   of  Uniform   Railway  Taxa- 


tion. Charles  Hansel.  Explains  present 
conditions  in  the  United  States  and  the 
difficulty  of  remedying  the  methods  of 
ta"xation  employed.  1500  w.  Ry  Age  Gaz 
— March  25.  1910.  No.  12641. 
Transandine  Railroad. 

The  Trans-Andine  Railroad  Completed. 
Thaddeus  S.  Dayton.  Information  con- 
cerning the  new  railroad  over  the  Andes 
connecting  Valparaiso  and  Buenos  Aires. 
1500  w.  Ir  Age — March  17,  1910.  No, 
1 2.^02. 


STREET  AND  ELECTRIC  RAILWAYS, 


Car  Wheels. 

Cast-iron  and  Steel  Wheels  Discussed  at 
Hartford.  Paper  by  F.  A.  Beebe,  with  dis- 
cussion. The  paper  was  an  answer  to 
practical  questions  submitted  in  advance. 
Ills.  2000  w.  Elec  Ry  Jour — March  12, 
1910.    No.  12223. 

Conduit  Rails. 

Reinforcement  of  Conduit  Rails  at 
Washington.  Philander  Betts.  Illustrated 
description  of  the  work  with  some  figures 
regar(ling  its  cost.  looo  w,  Elec  Ry  Jour 
— March  12,  1910.     No.  12222. 

Electric  Traction. 

Electric  Railway  Problems.  J.  G. 
Pertsch.  Explains  method  and  applica- 
tions of  graphical  integration  and  differ- 
entiation in  solving  (rain  movement  prob- 
lems. 2500  w.  Sib  Jour  of  Engng — 
March,  1910.  Serial,  ist  part.  No.  12553  C. 

Locomotives. 

'1  he  Development  and  Design  of  the 
Electric  Locomotive.  Theodore  Rich.  Il- 
lustrated review  of  the  development  of 
electric  traction  on  railways.  5000  w.  Cas- 
sier's  Mag — March,  1910.  Special  No. 
No.  1 25 1 5  D. 

Modern  Developments  in  Heavy  Lo- 
comotives. C.  L.  de  Muralt.  Deals  espe- 
cially with  trunk  line  electrification  and 
heavy  electric  locomotives.  35(X)  w.  Jour 
Worcester  Poly  Inst— March,  1910.  No. 
12323  C 

The  New  *'Pt-niisylvania"  Locomotives. 
Ger)rge  Gibbs.  Information  concerning  tlie 
locomotives  for  the  N.  Y.  terminal  extiii- 
sion  of  the  Penn.  R.  R.  Ills,  kkio  w. 
Yrilc  Sci  M      March,  km*).     No.  I2r>47  C. 

Milwaukee,  Wis. 

Improving  the  Slrt-ct  Kailvvav  Srrvice  at 
Milwaukee,  Wis.;  the  Result  of  an  Tnves 
ligation  bv  the  Wisconsin   Railroad  Com 
mission.    Describes  the  investigation  made, 
-^ooo  w.    Eng  News — March  24,  1910.    No. 

Monorail. 

The  b^uu-tion  of  the  Gvrosrope  in 
Monorail    Cars    (Die    Wirkungsweise    drr 


Kreisel      im      Einschienenwagen).      Herr 
Bolstorff.     A   discussion  and  criticism  of 
the  Scherl  system.     Ills.    3800  w.     Glasers 
Ann — Feb.  15,  19 10.     No.  12484  D. 
Municipal  Control. 

Methods  of  Municipal  Control  and  Reg- 
ulation of  the  Chicago  Street  Railways. 
Brief  account  of  the  history  of  the  street 
railway  franchises  and  systems  of  Chi- 
cago, with  a  summary  of  the  principal 
provisions  of  the  settlement  ordinances. 
4000  w.  Eng  News — March  10,  1910. 
No.  1 22 1 3. 
New  York  City. 

Development  of  the  New  Metropolitan 
Street  Railway.  An  account  of  the  changes 
made  during  the  receivership  through 
which  the  lines  have  passed.  3500  w. 
Elec  Ry  Jour — March  26,  1910.  No. 
12651. 
Power  Conversion. 

Changing  an  Interurban  Electric  Rail- 
way from  Alternating  to  Direct-Current 
Operation.  Explains  the  cause  of  the 
change  and  shows  the  general  scheme  of 
the  1 200- volt  d.  c.  system.  1500  w.  Eng 
News — March  3,  1910.  No.  12111. 
Shops. 

Tramway  Kep.iir  Works  and  Machinery. 
C.   Pendkbury.     Au  illu.strated  discussion 
of  maintenance  of  electric  tramway  equip 
ment.      2500   w.      Cassier's    Mag — March, 
1010.     Special   No.      No.    1 25 19  D. 
Subways. 

A    New    Subway    Line    for    New    York 
City;    Its    History.       Keviews    the    historv 
of  the  new  triborough  subway.    Map.    3500 
w.  iMig  News — March  10.  1910.  No.  1221S. 
Kearney  High-Speed  Railway.     Brief  il- 
lustrated  description  of  a   new  single-tube 
electric  system.     Kxx)  w.     Ivlec  Enj^r,  Loml 
March  II.  i«)io.    No.  12386  .A. 
Trunk  Lines. 

The  Econonn'cs  of  Electric  Trunk-Line 
Operation  (UebiT  die  Wirfschaftlicbkeit 
der  elektrischen  V«)llbahnen).  Herr 
I'Vankcl  A  general  discussion.  $^0i^  w. 
Cilasers  .\nn      I'Vb.  15,  it)io.     No.  12483  D. 


H'e  aupfh  copiex  of  tlast'  attiilfs.     See  page  J17. 
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Alliance    Industrielle.      111.      Brus.scls. 

American   Architect,      w.      New   York. 

Am.  Engineer  and  R.  R.  Journal,     in.      New  York. 

American  Jl.  of  Science,  in.  New  Haven,  U.   S.  A. 

American  Machinist,     w.     New  York. 

Anales  dc  la  Soc.  Cicn.  Argentina,  ni.  Buenos  Aires. 

Annales  des   Fonts  et  Chaussecs.     vi.     Paris, 

Ann.  d  Soc.  Ing.  d  Arch  Ital.     s-m.     Rome. 

Applied  Science.     ;;i.     Toronto,  Ont. 

Architect,     w.     London. 

Architectural    Record,      m.      New    York. 

.Architectural    Review,      s-q.      Boston. 

.Architect's  and   Builder's  Magazine,   m.   New  York. 

Australian   Mining    Standard,     w.     Melbourne. 

Autocar,      w.      Coventry,   England. 

Automobile,     w.      New   York. 

-Automotor  Journal,      tv.      London. 

Beton  und  Eiscn.      qr.      \ienna. 

Boiler   Maker,     vi.      New  York. 

Brass   World,      in.      Bridgeport,   Conn. 

Builder,      w.      London. 

Bill.    Bur.    of   Standards,      qr.      Washington. 

Bulletin  de  la  Socictc  d'Encouragcmcnt.   m.  Paris. 


Bulletin  du  Lab.  d'Essais.     in.     Paris. 
Bulletin  of  Dcpt.  of  Labor,     b-m.     Washington. 
Bull,   of  Can.  Min.   Inst.     qr.     Montreal. 
Bull.   Soc.   Int.  d'Electriciens.      »i.      Paris. 

Bulletin  of  the  Univ.   of  Wis.,   Madison,   U.   S.   A. 

Bull.    Int.    Railway  Congress,     in.     Brussels. 

Bull.  Scien.  de  I'Assn.  des  Elcves  des  Ecoles  Spec. 
in.     Liege. 

Bull.   Tech.  de  la  Suisse  Romande.  s-m.   Lausanne. 

California  Jour,  of  Tech.     in.     Berkeley,  Cal. 

Canadian  Architect,     in.     Toronto. 

Canadian   Electrical   News.      in.      Toronto. 

Canadian   Engineer,      w.      Toronto  and  Montreal. 

Canadian   Alining  Journal,      b-zv.      Toronto. 

Cassier's  Magazine,      w.     New  York  and  London. 

Cement,     in.     New  York. 

Cement  Age.      in.     New  York. 

Central    Station,      in.      New   York. 

Chem.    Met.    Soc.    of    S.    Africa,    nt.    Johannesburg. 

Clay  Record,      s-m.     Chicago. 

Colliery  Guardian,      w.      London. 

Compressed  Air.      m.      New   York. 

Comptes  Rcndus  dc  I'  Acad,  des  Sciences,  m.  Paris. 
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Consular  Reports,     m.     Washington. 

Cornell   Civil   Engineer,      tn.      Ithaca. 

Deutsche  Bauzeitung.      b-w.      Berlin. 

Die   Turbine,     s-m.     Berlin. 

Domestic  Engineering,     w.     Chicago. 

Economic  Geology,      m.      New  Haven,  Conn. 

Electrical  Age.     m.     New  York. 

Electrical   Engineer,     in.      London. 

Electrical    Engineering,     w.      London. 

Electrical  Review,     w.      London. 

Electrical   Review,      w.      New   York. 

Electric  Journal,      in.      Pittsburg,   Pa. 

Electric  Railway  Journal.      «'.      New  York. 

Electrical  World,      w.      New  York. 

Electrician,      w.      London. 

Electricicn.       w.      Paris. 

Elektrische   Kraftbetriebe   u   Bahnen.   7U.    Munich. 

Elektrochemischc   Zeitschrift.      in.      Berlin. 

Elektrotrchnik  u  Maschinenbau.     zv.     \'icnna. 

Elcktroiechnische   Rundschau,     w.     Potsdam. 

Elettricita.     lo.     Milan. 

Engineer,     w.     London. 

Engineering,      w.      London. 

Engineering-Contracting,     w.     New    York. 

Engineering  Magazine,   m.  New  York  and  London. 

^Engineering  and   Mining  Journal,   w.   New   York. 

Engineering  News.  w.   New  York. 

Engineering    Record,      w.      New    York. 

Eng.  Soc.  of  Western  Penna.  m.  Pittsburg,  U.  S.  .\. 

Foundry,     in.     Cleveland,  U.   S.  A. 

Genie   Civil,      w.      Paris. 

Giesserei-Zcitung.     sm.      Berlin. 

Glaser's  Ann.   f  Gewerbe  &   Bauwesen.   s-in.    Bcrii  i. 

Heating   and    Ventilating   Mag.    m.    New    York. 

Horseless  Age.     w.     New  York. 

Ice  and  Cold   Storage,      in.      London. 

Ice  and  Refrigeration,     in.     New  York. 

11   Cemento.     s-m.      Milan. 

Industrial    Engineering,     in.      Pittsburg. 

Industrial  World,      w.     Pittsburg. 

Ingegneria   Fcrroviaria.     s-m.      Rome. 

ingenieria.      b-m.      Buenos  Ay  res. 

Ingenicur.      xv.      Hague. 

Insurance    Engineering,     in.      New   York. 

Int.  Marine  Engineering,     m.     New  York. 

Iron  .Age.     w.     New  York. 

Iron   and   Coal   Trades   Review,     w.      London. 

Iron  Trade  Review,     tv.     Cleveland,  U.   S.  A. 

I'lur.   of   Aecountancy.      in.      N.   Y. 

Journal    Asso.    Eng.    .Societies,      m.         Philadc  Ipliia. 

journal    I'ranklin    Institute,      in.      lMiilad(l|)liia. 

lour.    Iiid.   &    Engng.    Chem.      ni.      ICaston,    Pa. 

Journal    Royal    Inst,   of    I'rit.    ;\reh.      Jf/.      London. 

Jour.    Roy.    United    Service    Inst.      in.      London. 

Jf)urnal    of    Sanitary    Institute.     «/r.      London. 

Jour,    of    South    African    Assn.    of    Engiiuirs.      in. 

Johannesburg,   S.   A. 
Journal   of   the   Society   of   Ails.      w.      London. 
Jour.   Transvaal    Inst,   of    Mecli.    Kngrs..  Johannts- 

burg,    S.    A. 
Jour,  of  U.  S.  Artillery,  hut.   I'ort  Monroe,   l'.  S.  .\ 
Jour.   W.  of  Scot.   Iron  &  Steel   Inst.    in.   Glasgow. 
Journal    Western    Soc.    of    Eng.      hni.     Chicago. 
Jour,  of  Worcester   I'oly.   Inst.,  Worcester,  IJ.  .S.  A. 
Locomotive,      in.      Hartford,   U.   S.   A. 
Machinery,      in.      New    York. 
Manufacturer's   Record,      w.      Baltimore. 
Marine    Review,      m.      Clevelatwl,    V.    .S.    .\. 
Mrchatiieal    Kngineer.      tr.      Lon<lon. 
Mechanical    World,     u).      Manchester. 


Mem.  de  la  Soc.  des  Ing.  Civils  de  France,  m.  Paris. 

Metallurgical  and  Chem.   EnKng.   in.   New  York. 

Metallurgie.     w.     Paris. 

Mines  and  Minerals,      m.      Scranton,  U.   S.   A. 

Mining  and  Sci.  Press,     w.     San  Francisco. 

Mining  Journal,     w.     London. 

Mining  World,     w.     Chicago. 

Mittheilungen   des   Vereins   fiir  die  Forderung  des 

Local-   und   Strassenbahnwesens.      in.      Vienna. 
Municipal   Engineering,   m.   Indianapolis,  U.   S.  A. 
Municipal  Journal  and  Engineer,  w.  New  York. 
Nautical    Gazette,     w.     New   York. 
New  Zealand  Mines  Record,     m.     Wellington. 
Oest.  Wechensch.  f.  d.  Oeff.  Baudienst.    w.    Vienna. 
Oest.   Zeitschr.    Berg  &   Hiittenwesen.   w.   Vienna. 
Plumber  and  Decorator,  in.  London. 
Power   and   The    Engineer,   w.   New   York. 
Practical   Engineer,     w.      London. 
Pro.  Am.   Ins.   Electrical   Eng.    in.   New  York. 
Pro.   Am.    Ins.    of   Mining   Eng.    m.    New  York. 
Pro.   Am.   Soc.   Civil   Engineers,    in.   New  York. 
Pro.  Am.  Soc.  Mech.  Engineers,  in.  New  York. 
Pro.  Canadian  Soc.  Civ.  Engrs.   in.   Montreal. 
Proceedings  Engineers'  Club.     qr.     Philadelphia. 
Pro.     Engrs.     Soc.     of    Western    Pennsylvania,     in. 

Pittsburg. 
Pro.  St.  Louis  R'way  Club.  ni.  St.  Louis,  U.  S.  A. 
Pro.    U.    S.    Naval   Inst.    qr.    Annapolis,   Md. 
Progressive  Age.     s-iii.     New  York. 
Public  Works,   qr.   London. 
Quarry,     m.     London. 
Queensland    Gov.    Mining    Jour.        m.        Brisbane, 

Australia. 
Railway    Age    Gazette.       in.       New    York. 
Railway  and  Engineering  Review,  w.  Chicago. 
Railway  and   Loc.    Engng.      in.      New  York. 
Railway    Master    Mechanic,     in.     Chicago. 
Rcvista    Tech.    Ind.      in.     Barcelona. 
Revue   d'Klectrochiniie   et   d'Ekctromctallurgic.      iii. 

Paris. 
Revue  de  Mccaniciue.     in.     Paris. 
Revue  de  Metallurgie.     in.     Paris. 
Revue  Gen.  des  Chemins  de   I\r.      in.     Paris. 
Revue  Gen.   des   Sciences,     iv.     I'aris. 
Revue  Industrielle.      to.      Paris. 
Rivista  Marittima.     in.     Rome. 
Sehilfbau.      .v-;>i.      Berlin. 
School  of  Mines  Quarterly.     (/.    New  York. 
Schweizerische  Bauzeitung.     tf.      Ziirieh. 
Scientific    American,      iv.      New   York. 
Scientific  .'\m.   Supplement,     zv.      New   York. 
Sibley  Jour,  of  Mech.   Eng.     in.      Ithaca,   N.  Y. 
.Signal   Engineer,      in.      Chicago. 
.Soc.    Beige   dis    Eherns.      in.      Brussels. 
Stahl   inid    Eisen.      w.      I  )iisseldorf. 
Stevens   Institute   Indicator,   qr.   Hoboken,  U.   S.   A. 
.Survey«)r.     tv.      London. 
Technik  und  Wirtschaft.      in.      Beilin. 
Teehni(|ue  Moderne.     »»i.      Paris. 
Tramway  &   Railway   World.     »i.     Loudon. 
Trans.    Inst,   of   ICngrs.  &   Shipbuilders   in   Scotlan.l, 

Glasgow. 
Wood  Craft,      in.      Clevi  land.   I  J.    S.   A. 
^';u■Ilt.     «'.      Paris. 

/eitsehr.    f.   d.  Gesanilc  Tui  biiuiiwescn.  7V.    Munich. 
Zeittchr.    d.    Mittt  h  ni nji.    Motorwagiii.    \'er.      s  in. 

Berlin. 
Zeitschr.    d.    Oest.    Ing.    u.    ,\ieh.    \'er.    zv.    N'ienna. 
Zeitschr.    d.    \»i.    Deutseiier    Ing.    tv.    Berlin. 
Zeitschr.    f.    W»  rkzeugmaschincn.     bw.     Berlin. 
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Building  Materials. 

Introduction  to  the  Cliriiiistrv  and  IMiy- 
sics  of  Huilditis:  Materials.  \\y  Alan  E. 
Miinby.  Size,  8  hv  6  in.;  pp.,  xx,  345. 
Ills.  Price,  $j.  New  York:  D.  Van 
Nostrand  Company. 

.\  }a:encral  and  elementary  treatment  of 
tlic  subject,  designed  to  enable  persons 
without  knowledge  of  chemical  and  phy- 
sical science  to  appreciate  something  of 
the  principles  which  underlie  the  use  of 
building  materials.  The  first  part  of  the 
book  deals  with  the  principles  of  physics, 
chemistry  and  geology  which  have  a  direct 
bearing  on  the  production,  use  and  decay 
of  materials.  In  the  second  part  these 
principles  are  applied  to  the  study  of 
stones,  brick  clays,  limes  and  cements,  the 
metals,  timber,  and  paints.  The  author 
has  attempted  to  do  little  more  than  gen- 
eralize. For  detailed  information  he  re- 
fers the  reader  to  the  standard  works  on 
the  individual  subjects;  but  within  the 
limits  of  treatment  he  has  set  he  has  pro- 
duced a  useful  guide  to  the  employment 
and  preservation  of  building  materials. 

Gas  Turbines. 

The  Gas  Turbine.  By  Henry  Harrison 
Suplee.  Size,  9  by  6  in. ;  pp.,  262.  Ills. 
Price,  $3.  Philadelphia  :  J.  B.  Lippincott 
Company. 

A  summary  of  such  theoretical  and 
practical  data  as  are  now  available  in  the 
solution  of  the  problem  of  the  gas  tur- 
bine, most  of  which  have  already  been 
I)ublished  in  the  transactions  of  societies 
or  in  technical  periodicals.  Introductory 
chapters  on  the  early  development  of  gas- 
turbine  theory  are  followed  by  reprints  of 
R.  M.  Neilson's  paper  before  the  Institu- 
tion of  Mechanical  I'Jigineers  in  1904.  and 
M.  L.  Sekutowicz's  paper  before  the  So- 
ciete  des  Tngenieurs  Civils  de  France  in 
1906,  with  the  discussions  they  elicited. 
A  chapter  on  the  actual  behavior  of  gases 
in  nozzles  describes  the  experiments  of 
Dr.  Charles  E.  Lucke,  and  the  practical 
work  of  Armengaud  and  Lemale  is  de- 
scribed in  detail.  .  In  a  brief  concluding- 
chapter  Mr.  Suplee  draws  general  con- 
clusions as  to  the  possibility  of  making 
the  gas  turbine  a  commercial  machine. 
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Metallurgical  Appliances. 

The  Mechanical  .\j)pliamcs  of  the 
Chemical  and  Metallurgical  Industries. 
By  Oskar  Nagel.  Size,  9  by  6  in. ;  pp., 
307.  Ills.  Price,  $2.  8/6.  New  York : 
Published  by  the  Author. 

A  review  of  all  the  prominent  types  of 
machines  which  are  of  interest  to  the  in- 
dustrial chemist  and  metallurgist,  with 
detailed  descriptions  of  the  leading  rep- 
resentatives of  each  type,  'i'he  first  sec- 
tion of  the  book  discusses  the  generation, 
transmission  and  utilization  of  steam, 
water,  gas  and  electric  power  as  employed 
in  the  chemical  and  metallurgical  indus- 
tries. This  is  followed  by  a  study  of 
methods  and  appliances  for  the  transport- 
ation of  solids,  liquids  and  gases.  The  re- 
maining chapters  are  devoted  to  grinding 
and  mixing  machines,  firing  and  furnaces, 
separating,  the  purification  of  gases,  evap- 
orating, distilling  and  condensing,  drynii.,' 
appliances,  and  the  measurement  of  tem- 
perature. 

Petroleum  Mining. 

Petroleum  Mining  and  Oil-Field  Devcl 
opment.     By  A.   Beebe  Thompson.     Size, 
9  by  6  in. ;  pp.,  xx,  362.     Ills.     Price,  $5. 
New  York :  D.  Van   Nostrand  Company ; 
London :  Crosby  Lockwood  &  Son. 

A  guide  to  the  exploration  of  petroleum 
lands,  and  a  study  of  the  engineering 
problems  connected  with  the  winning  of 
petroleum.  The  chapter  headings  are : 
Introductory;  Geological  Structure  aii'l 
Pctrographical  Character  of  Petroleum 
Fields,  and  their  Bearing  upon  the  Dis- 
tribution of  Petroleum  in  the  Strata ;  In- 
dications of  Petroleum  and  Phenomena 
Associated  with  its  Occurrence ;  Origin, 
Composition,  Characteristics,  and  Treat- 
ment of  Petroleum;  Systems  of  Drilling 
or  Boring  for  Petroleum  and  Natural 
Gas;  Casing  or  Lining  Tubes  for  Oil 
Wells,  and  Appliances  Employed  in  Con- 
nection with  its  Insertion,  Extraction  and 
Repairs ;  Exclusion  of  Water  from  Oil 
Wells;  the  Extraction  of  Petroleum  and 
Natural  Gas:  Sources  of  Energy  in  Oil 
Fields;  the  Combustion  of  Liquid  Fuel; 
and  the  Measurement.  Collection,  Trans- 
mission, and  Utilisation  of  Natural  Gas. 
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Sheet-Metal  Work. 

Practical  Sheet  and  Plate  Metal  Work. 
By  Evan  A.  Atkins.  Size,  7^  by  5  in. ; 
pp.,  491.  Ills.  Price,  $2.  New  York  and 
London:  Whittaker  &  Co. 

A  practical  book  for  the  sheet-metal 
worker,  the  outcome  of  a  series  of  articles 
contributed  to  the  English  Mechanic. 
Practical  methods  of  laying:  out  patterns 
for  all  classes  of  sheet  and  plate  work 
are  described  in  detail,  with  a  large  num- 
ber of  very  clear  illustrations.  Hints  are 
given  as  to  allowances  for  joints,  wiring 
and  notches,  bending  up,  use  of  tools, 
etc.  Chapters  are  included  dealing  with 
the  surface  treatment  and  properties  of 
metals,  mensuration  rules,  and  sheet  and 
plate  metal  working  machines  and  tools. 
Besides  being  of  distinct  value  to  the 
mechanic  who  desires  to  become  a  more 
expert  craftsman,  the  book  should  serve 
as  a  useful  work  of  reference  for  works 
managers   and    draughtsmen. 

BOOKS    RECEIVED. 

Rust  Prevention.  Pjy  L.  M.  Stern.  Size, 
8  by  sYz  in. ;  pp.,  54.  Ills.  Cleveland,  O. : 
Published  by  the  Author. 

Metal  Spinning.  By  Prof.  Fred  D.  Craw- 
shaw.  Size,  7  by  5  in.;  pp.,  72.  Ills.  Price, 
25  cents.    Chicago:  Popular  Mchanics  Co. 

The  A  B  C  of  Railroad  Signaling.  By 
W.  II.  Elliott.  Size,  7  by  5  in.;  pp.,  75. 
Ills.  Chicago:  Mackenzic-Klink  Publishing 
Company. 

The  Girl  and  the  Motor.  By  Hilda  Ward. 
Size,  7  by  5;  in.;  pp.,  120.  Ills.  Price,  $1. 
Cincitmati,  O. :  The  Gas  Engine  Publishing 
Company. 

Shaft  Governors.  By  Hubert  E.  Collitis. 
Size,  7  by  5  in.;  pp.,  127.  Ills.  Price,  $1. 
New  York  and  London:  Hill  Publishing 
Company. 

Chaudicrcs  Marines  et  Acccssoircs.  By 
L.  Janch  and  A.  Masmejean.  With  37  plates. 
Size,  10  by  6^2  in.;  pp.,  521.  Ills.  Price,  22 
Fr.     Toulon :   J.   Alte. 

Pumps:  Troubles  and  Remedies.  By  Hu- 
bert E.  Collins.  Size,  7  by  5  in.;  pp.,  (». 
UN.  Price,  $r.  New  York  and  London: 
Hill  Publishing  Company. 

Practical  Calculation  of  Transmission 
Lines.  By  L.  W.  Rosenthal.  Size,  0  by  ^> 
in.;  pp.,  0.1  Ills.  Price,  $2.  New  York: 
McGraw  Publishing  Company. 

Suction  (Jas  Plants.  By  C.  Alfred  Smitli. 
Size,  8  by  5  in.;  pp..  108.  Ills.  Price.  $1.75. 
Philadeli)hia :  J.  B.  Lip|)inc()tt  Compatiy ; 
Lonflon  :   Charles  Grilliii  h  Co. 

The  Portland  C'ement  Industry  from  a 
I'^inancial  .Standpoint.  By  I'.dwin  C.  lukel. 
Size,  0  by  6  in.;  pp.,  03.  Ills.  Price,  $2. 
New   York :   Moody's   Magazine. 

Artificial  Waterways  and  Conuncrcial  De- 
velopment. Hy  A.  liarton  Hepburn.  .Size, 
7'/2  by  5  in.;  pp..  115.  Price,  $1.  New 
York  :  'ilie  Macmillan  Company. 

Heat  I'.nergy  and  iMiels.  By  llaims  v. 
Jiiptncr.    Translated  by  Oskar  Nagcl.   Size, 


9  by  6  in. ;  pp.,  306.  Ills.  Price,  $3.  New 
York:     McGraw  Publishing  Company. 

Law  and  Business  of  Engineering  and 
Contracting.  By  Charles  Evan  Fowler. 
Size,  9  X  6  in. ;  pp.,  162.  Ills.  Price,  $2.50. 
New  York :  McGraw  Publishing  Company. 

Handbook  for  Field  Geologists.  By  C. 
W.  Hayes.  Size.  7  by  5  in. ;  pp.,  ix,  159. 
Ills.  Price,  $1.50,  6/6.  New  York:  John 
Wiley  &  Sons ;  London  :  Chapman  &  Hall. 

The  Temperature-Entropy  Diagram.  By 
Charles  W.  Berry.  Size,  7J/2  by  5  in. ;  pp., 
xviii,  299.  Ills.  Price,  $2,  8/6.  New  York : 
John  Wiley  &  Sons ;  London :  Chapman  & 
Hall. 

Tables  for  Calculating  Sizes  of  Steam 
Pipes  for  Low-Pressure  Heating.  By  Isaac 
Chaimovit'sch.  Size,  7  by  5  in. ;  pp.,  47. 
Ills.  Price,  $2.  Chicago:  Domestic  En- 
gineering. 

Smoke  Prevention  and  Fuel  Economy.  By 
Wm.  H.  Booth  and  John  B.  C.  Kershaw. 
Size,  ^Vz  by  s^  in. ;  pp.,  194.  Ills.  Price, 
$2.50.  New  York:  The  Norman  W.  Henley 
Publishing  Co. 

Hydraulic  Tables.  By  Gardner  S.  Wil- 
liams and  Allen  Hazen.  Second  Edition. 
Size,  9  by  6  in.;  pp.,  104.  Price,  $1.50,  6/6. 
New  York:  John  Wiley  &  Sons;  London: 
Chapman  &  Hall. 

The  Deposition  of  Alexander  Graham 
Bell  in  the  Suit  brought  by  the  United 
States  to  Annul  the  Bell  Patents.  Size,  9 
by  6  in. ;  pp.,  469.  Ills.  Boston  :  American 
Bell  Telephone  Company. 

Die  Herstellung  von  Hochprozent'igem 
iH^rrosilizium  im  elcktrischen  Ofen.  By 
Waldcmar  Pick  and  Walter  Conrad.  Size, 
9'/2  by  61/2  in. ;  pp.,  144.  Ills.  Price,  M  6.60. 
Halle  a.  S. :  Wilhelm  Knapp. 

Oil  Motors :  their  Development,  Construc- 
tion, and  Management.  By  G.  Lieckfeld. 
Size,  9  by  6  in. :  pp.,  xv,  272.  Ills.  306. 
Price.  $4. 50.  Philadelphia:  J.  B.  Lippincott 
Company;    London:    Charles   Griffin   &   Co. 

The  Mechanical  Engineering  of  Steam 
Power  Plants.  By  Frederic  Rcmsen  Hut- 
ton.  Third  Edition.  Size,  9  by  6  in.;  pp., 
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lohn  Wiley  tt  Sons;  London:  Chapman  & 
Hall. 

The  Theory  and  Practice  of  Bridge  Con- 
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Measurements.  By  William  A.  Anthony. 
Third  F.dition.  revised  by  Albert  Ball.  Size. 
yV2  by  5  in.;  pp..  ix.  T22.  Ills.  Price,  $t, 
4/6.  New  York:  John  Wiley  &  Sons;  Lon- 
don :  Chapman  k  Hall. 
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THE  TWELVE  PRINCIPLES  OF  EFFICIENCY 

AND    THE    ORGANIZATION    WHICH     MAKES   THEIR    APPLICATION    POSSIBLE. 

By  Harrington  Emerson.-' 

Tlic  invisible  makes  the  nation.  The  nation  is  not  made  great,  it  is 
not  made  rich,  it  is  not  made  at  all,  by  mines  and  forests  and  prairies  and 
water  powers.  Great  men  make  a  great  nation  great,  and  the  qualities 
that  make  men  great  are  invisible. — Lyman  Abbott. 

THE  owners  of  a  large  industrial  plant  with  many  orders  ahead 
desired  to  increase  the  output  from  thirteen  units  a  month, 
the  highest  average  up  to  that  time,  to  twenty-three  units  a 
month,  and  to  do  this  in  ten  months. 

The  manager  of  the  plant,  a  man  of  unusual  ability  but  of  the  old 
school,  had  been  in  charge  for  some  time,  but  knew  only  one  way  to 
deliver  the  increase,  namely,  to  add  to  the  equipment  and  employ 
more  men.  He  therefore  countered  the  demand  of  the  owners  for 
twenty-three  units  by  asking  for  $500,000  worth  of  additional  equip- 
ment. Even  if  this  capital  investment  had  been  possible,  it  was  no 
solution  of  the  difficulty,  as  it  would  have  taken  at  least  a  \ear,  prob- 
ably longer,  to  secure  the  new  equipment. 

When  matters  were  in  this  state — demand  for  increased  outinit 
by  owners,  demand  for  increased  equipment  by  manager^ — an  investi- 
gation of  the  plant  was  made  by  two  competent  efficiency  engineers 
of  wide  experience,  who  submitted  a  long  report  of  which  the  con- 
cluding paragraphs  were : — 


•  In  order  to  obtain  suitable  sjiacc,  our  >alutalii»n  and  uh  Icwiiu-  lo  tliis  new  and  gieat 
scries  by  Mr.  Emerson  is  I'laccd  in  oui  Kdilorial  C'nnuncnt,  iinniidiately  following  the 
leading  articles  in  this  issue. 
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Your  plant  consists  of  a  large 

Machine  Shop, 

Boiler  Shop, 

Erecting  Shop, 

Blacksmith  Shop, 

Foundry. 
Having  examined  into  the  conditions  of  each  of  the  shops  and  having 
consulted  with  the  manager,  the  superintendent,  the  various  foremen, 
some  of  the  contractors,  and  a  number  of  men,  we  are  able  to  state 
definitely  that  with  some  slight  physical  betterments,  and  provided  the 
present  manager,  or  a  man  of  similar  disposition  be  in  authority,  the 
output  of  ypvir  shops  can  be  increased  60  per  cent,  without  adding  to  the 
present  forces,  without  adding  to  the  equipment,  and  without  increasing 
the  payroll  more  than  10  per  cent,  and  that  these  results  can  be  gradually 
attained  within  a  period  of  six  months. 

To  accomplish  these  results  certain  principles  of  organization  were 
advocated.  The  organization  and  principles  were  adopted  and  applied 
by  the  managers,  and  the  results  are  shown  by  an  extract  from  a  letter, 
written  by  the  local  official  ten  months  later. 

New  York.  May  i,  1908. 

It  will  interest  you  to  know  that  our  output  for  the  month  of  April 
showed  an  increase  of  69.2  per  cent  over  the  monthly  average  of  the  last 
fiscal  year. 

The  average  working  hours  are  9  per  day  instead  of  10  as  formerly. 
The  payroll  reduction  is  15  per  cent,  amounting  to  $8,000  to  $10,000  a 
month  less  than  last  year. 

The  same  efficiency  engineers  were  subsequently  called  to  another 
plant,  to  investigate  and  to  advise.  In  this  case  also  their  principles 
were  accepted,  their  recommendations  carried  into  eflfect  through 
modified  organization  with  the  following  results: 
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10.92 

3.408 

17.394 

.S.I  4 

>;• 

3  l)er  cent 

It  is  iKjt  to  be  supposed  tlial  two  men  could  come  from  the  far 
west,  go  into  eastern  imhisiri.il  plaiUs.  and  tiir<>n,L;li  llieir  own  famil- 
iarity with  llie  couditiims  know  beltei-  how  to  direct  them  than  the 
cxj)erience<l  local  managers  in  charge.  The  men  who  came  out  of  the 
west  were  not  as  well  ecjuipped  with  knowledge  of  operation  or  de- 
vices, were  not  as  well  accpiaiuted  with  local  methods  and  men,  as  the 
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1(k;iI  iii;inai;cM-s,  l)nt  11k'\  were  far  l)C'llcr  ctiiiippcd  with  knowledge  of  a 
new  tNpe  of  organization  llirongii  wliieli  alone  efficiency  can  be  se- 
cured, and  they  had  not  only  this  knowledge  but  also  extended  and 
successful  experience  in  applying  it.  The  difference  in  achievement 
between  the  modern  man  and  the  men  who  lived  thousands  of  years 
ago  is  not  an  internal  difference  in  quality  of  brain,  but  the  tre- 
mendous external  difference  in  conditions  and  equipment.  The  boy 
v.ith  the  far-reaching  sling  knocks  out  the  heavily  armored  spear- 
wielding  giant. 

It  is  exceedingly  difficult  to  advocate  certain  principles  without 
individuals,  tribes,  and  nations,  unable  to  free  themselves  from  the 
personal  point  of  view,  immediately  jumping  to  the  conclusion  that  an 
attack  is  being  made  on  their  competency,  their  skill.  Greek  athletes 
could  have  made  good  records  if  they  had  had  bicycles,  motor  cars, 
and  aeroplanes,  if  they  had  had  repeating  pistols  and  rifles ;  but  the 
arrow,  however  skilled  the  archer,  does  not  carry  as  far  or  as  straight 
as  the  rifle  bullet.  The  principle  underlying  the  rifle  is  very  old — 
that  of  the  blow  tube — a  very  different  principle  from  that  of  the 
bow  and  string;  but  the  man  who  equips  the  savage  with  a  rifle 
makes  him  more  powerful  than  all  the  armored  knights  of  chivalry, 
and  the  man  who  equips  the  modern  industrial  manager  with  a  new 
industrial  application  of  an  old  principle  of  organization  and  accom- 
plishment, gives  the  mediocre  manager  a  greater  possibility  of  attain- 
ing high  efficiency  than  was  ever  possessed  even  by  the  greatest  in- 
dustrial geniuses  working  along  the  old  lines.''' 

The  men  from  the  west  knew  the  new  theories  because  they  had 
applied  them  on  a  tremendous  scale ;  they  knew  how  to  design  and 
operate  a  new  kind  of  shop  control,  as  different  from  the  old  as  the 
rifle  is  from  the  bow — as  different  as  bicycle  riding  is  from  walk- 
in,  flying  from  motoring,  Arabic  notation  from  Roman  numerals. 
These  principles  in  their  application  to  shop  control  may  not  appear 
particularly  lofty,  inspiring,  or  even  interesting  to  anyone  except 
those  whose  pocketbooks  are  to  be  immediately  benefited — namely, 
the  plant  owners  and  managers,  the  plant  workers,  and  the  clients  of 
the  plant ;  but  they  will  evoke  deeper  interest  when  it  is  perceived 
that  they  are  fundamental  and  of  universal  application ;  that  in  all 
ages  lasting  efficiency  depended  on  them,  and  without  them  is  always 
impossible ;  that  the  same  principles  have  been  applied  elsewhere  on 
a  stupendous  and  noble  scale,  and  that  it  is  not  men  or  materials, 


*  "Two  kinds  of  succt-ss,  llial  of  the  rare  giiiius,  llic  other,  that  of  the  ordinary  man 
who  does  ordinary  things  a  little  better  than  his  fellows."  Roosevelt's  university  address  in 
Norway. 
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money,  machines,   and   methods   that   count,   but   far   more   potently 
theories  and  principles. 

We  hope  to  arouse  interest  in  these  theories  and  principles  and 
enthusiasm  for  them,  not  by  sordid  reference  to  the  shop  gains  (al- 
though this  is  after  all  a  valid  ultimate  test  of  their  value)  but  by 
showing  their  power  in  recent  history ;  and  then,  we  can  begin  at 
the  beginning  and  trace  them  up  from  a  pre-human  past  into  their 
noble  work  of  empire  building,  into  their  not  less  valuable  future 
work  of  industrial  upbuilding. 

Two  of  the  most  remarkable  historical  events  of  the  last  forty 
years  are  the  transference  of  the  leadership  in  Europe  from  a  French 
Emperor  to  a  German  Emperor,  the  transference  of  leadership  in 
the  oriental  North  Pacific  from  a  Chinese  Emperor  and  a  Russian 
Emperor  to  a  Japanese  Emperor. 

As  each  of  these  startling  advances  was  due  to  the  same  theories, 
organization,  and  principles,  and  as  these  theories,  organization,  and 
principles  are  equally  applicable  to  industrial  advancement,  it  is  worth 
while  to  understand  what  was  done  and  how  it  was  done,  especially 
as  the  solution  of  similar  problems  in  all  civilized  activities  is  plainly 
the  task  of  the  Twentieth  Century. 

As  to  North  and  South  America  the  Sixteenth  Century  was  the 
era  of  discovery;  the  Seventeenth  Century,  the  era  of  appropriation 
and  settlement ;  the  Eighteenth  Century  and  the  first  quarter  of  the 
Nineteenth  Century,  the  era  both  of  making  permanent  what  had 
been  gained  and  of  developing  natural  resources ;  so  the  Twentieth 
Century  dawns  with  the  as  yet  unaccomplished  task  of  conservation, 
of  eliminating  wastes — wanton  and  wicked  wastes  of  all  kinds,  wastes 
that  make  our  civic  governments  a  by-word,  our  destruction  of 
natural  resources  a  world  scandal,  our  complacent  industrial  in- 
efficiency a  peculiarly  national  disgrace,  since,  of  all  nations,  we 
Americans  ought  to  know  better. 

It  is  this  national  inefficiency,  this  national  wastefulness,  tlii^ 
national  squandering  of  current  and  future  material,  human  and 
machine  resources,  that  can  be  remedied,  if  we  but  believe  and  prac- 
tice the  plainest  teachings  of  recent  history,  which  arc  an  appropriate 
introduction  to  a  statement  of  efficiency  principles  and  organization. 

After  1S50,  lyouis  Napoleon  was  for  twenty  years  the  dominant 
figure  in  lunopean  politics.  The  lirilish  cultivated  his  friendship, 
tlic  Italians  looked  to  him  for  liberation,  the  1'urk  begged  his  protec- 
tion. Russia  was  IniinbK-d  by  liim.  and  Austria  sought  his  alliance, 
r.ut  in  the  little  kingdom  of  I'liissia,  about  the  size  of  Colorado,  there 
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were  luo  iiK'ii — llismarck,  the  StalcMiian,  and  vuii  Moltke  the  organ- 
izer, the  General — who  entered  into  a  partnership  to  make  their  king 
the  (  )verl()r(l  oT  lunopc.  I\ing  WiUiaiii  had  succeeded  to  the  throne 
of  Prussia  in  i(S()i.  lie  was  64  years  old,  imhued  with  all  the 
mouldy  traditions  of  the  past,  hut  he  trusted  implicitly  his  two 
advisers. 

Prussia  was  a  small,  poor,  second-rate  power  comprising  about 
one- fourth  of  Germany  and  y\ustria  in  area  and  population,  and  it 
was  not  conceded  by  the  balance  of  Germany  that  Prussia  had  any 
right  to  lead.     Nobody  outside  of  Germany  cared  a  fig  for  Prussia. 

There  was  only  one  way  to  carry  out  the  dream  of  the  King's 
two  advisers.     There  must  be 

(i)  A  definite  ])lan,  with  (2)  Power  at  each  crisis 
to  make  the  plan  effective. 

The  two  instruments  were  to  be  diplomacy  and  the  army ;  diplom- 
acy— to  put  each  opponent  in  turn  in  a  tight  place,  and  then — the 
army,  wherewith  to  crush  him.  We  are  not  concerned  with  the 
diplomacy.  It  took  great  skill  to  provoke  each  quarrel  at  exactly 
the  right  moment,  and  war  was  brought  on  each  time  in  the  pleasant 
summer  season.  Von  Moltke's  task  was  however  far  more  difficult, 
lie  could  not  count  on  having  as  many  men,  as  much  money,  as 
abundant  equipment,  or  as  much  material,  as  his  opponents.  It  was 
evident  to  him  that  invisible  theories  and  principles,  which  his  self- 
sufficient  opponents  did  not  recognize  until  too  late,  would  have  to 
make  up  for  meagre  material  resources,  human  lethargy,  and  awk- 
ward equipment. 

The  struggle,  before  it  began,  even  in  its  first  planning,  was  to 
be  one  of  efficiency  against  inefficiency ;  of  efficiency,  applying  to 
the  army  all  the  twelve  principles,  through  a  new  conception  of 
military  organization. 

Seconded  by  Bismarck,  von  Aloltke  advised  the  king  to  create 
the  army,  even  though  the  people  objected ;  and  their  very  opposi- 
tion served  von  Moltke,  since  it  enabled  him  to  carry  into  effect  his 
theories  and  principles  without  meddlesome  and  incompetent  inter- 
ference. 

To  begin  the  great  game,  a  quarrel  with  poor  little  Denmark  was 
started.  Austria,  Prussia's  great  rival  in  Germany,  was  invited  to 
become  an  ally  in  a  war  against  Denmark  in  1864.  Two  provinces, 
Holstein  and  Schleswig,  were  wrested  from  Denmark,  Prussia  occu- 
pying Schleswig,  Austria  occupying  Holstein.     This  war  gave  von 
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Moltke  a  double  chance.  He  tried  out  on  a  small  scale  his  own 
organization,  and  studied  the  weakness  of  the  Austrian  organization. 
In  1866  Bismarck  took  the  next  step,  quarreled  with  Austria  about 
Holstein,  and  precipitated  war  June  14,  1866,  Prussia  pitted  against 
nearly  all  the  rest  of  Germany  and  Austria.  Prussia  had  at  that 
time  about  22,000,000  inhabitants,  Austria  and  the  balance  of  Ger- 
many 59,000,000  inhabitants.  From  a  careful  study  of  the  American 
civil  war,  von  Moltke  had  been  learning  how  not  to  do  it.  Bismarck 
gave  some  of  the  smaller  German  powers  twelve  hours  to  come  to 
terms,  and  then  almost  as  rapidly  von  Moltke's  army  ate  them  up. 
Two  years  to  a  day  after  the  Battle  of  Gettysburg  (which  occurred 
thirty  months  after  the  firing  on  Fort  Sumter)  the  Prussians,  with 
225,000  men,  on  July  3,  1866,  nineteen  days  after  the  declaration  of 
war,  defeated  the  Austrians  with  262,000  men.  In  three  weeks  more 
the  Austrians  begged  for  an  armistice,  succeeded  by  a  peace,  which 
transferred  the  leadership  of  Germany,  held  by  Austria  for  600  years, 
to  Prussia.  The  whole  plan  being  a  business  venture  in  empire  build- 
ing, Austria  had  to  pay  to  Prussia  40,000,000  thaler  (about  $30,000,- 
000),  the  smaller  States  paying  in  proportion;  and,  as  the  seat  of  war 
had  from  the  start  been  in  Austria,  the  cost  of  occupation  fell  in  addi- 
tion on  the  vanquished.  Prussia  annexed  about  27,000  square  miles. 
We  fail  to  recall  that  any  American  industrial  corporation  ever 
showed  for  the  same  length  of  time  as  great  gross  and  net  earnings. 

Napoleon  III,  Dictator,  awoke  too  late.  Bismarck  and  von  Moltke 
were  already  preparing  for  the  next  step,  the  supplanting  of  the 
I'^rench  Emperor  by  a  German  Emperor  as  the  war-lord  of  Europe. 

On  July  4,  1870,  the  throne  of  Spain  was  offered  to  a  German 
prince,  Leopold.  This  was  probably  part  of  Bismarck's  plan  to  pro- 
voke a  quarrel.  Nai)oleon  stamped  his  foot  once  too  often  and  for  the 
last  time.  The  ImcmicIi  ICmperor  declared  war  July  19,  1870.  It  is 
said  that  von  Moltke  was  asleep  when  the  telegram  came,  and  that 
when  awakened,  he  said:  ''You  will  find  the  plan  of  campaign  in  the 
third  drawer  of  my  desk,"  and  that  he  then  turned  over  and  went  to 
sleep  again.  This  might  have  been  true;  for,  from  that  moment, 
over  a  million  men  in  Germany  stepped,  ate,  filled  every  minute  of 
their  time,  according  to  pre-arranged  plan  and  schedule.  They  were 
called  from  their  homes  and  private  businesses  everywhere  through- 
out the  kingdoms  and  Slates;  all  tlir  railroads  fell  in  line  with  all  their 
ec[uipment.  There  was  no  confusion,  no  hysterics,  no  silly  haste — 
"Ohuc  Ifiisl,  Oluir  Rast."  The  citizens  ralU'd,  found  their  uniforms 
and  arms  ready,  provisions  stored.     Because  the   I'lcnrh  plans  con- 
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U'lnplatiMl  mobilization  in  ninctccMi  days,  von  Moltkc  lia<l  ])laini('<l  for 
('i_L;liU't'n  (lays,  knowini;  that  tlii->  wonld  ])lacc  the  scat  of  war 
in  I'l-anco,  not  in  ( iciinan}-.  Tlu-  i-'icni-li  aclnally  rcqnirc-d  twenty- 
one  (lays  lo  niohilizc.  The)'  were  of  (SO  per  cent  eftieiene)',  von 
Moltke  neither  more  nor  le>s  than  too  \wx  rent  eftieient.  In  eleven 
(lays,  45{),()()()  ( ierman  soldiers  were  mobilized;  on  /\n«^ust  2,  the  first 
battle  was  foni^ht;  on  Anj^nst  6 — only  eighteen  (hiys  after  the  declara- 
tion of  war — one  of  the  bloodiest  battles  occurred.  On  Sei)teniber  2, 
forty-five  clays  after  the  declaration,  Napoleon  and  his  army,  beaten 
at  Sedan,  surrendered  and  ])assed  as  prisoners  into  Germany. 

What  is  marvelous  is  not  that  one  great  nation  vanquished  an- 
other, not  that  the  victory  came  so  soon,  but  that  von  Moltke's  plans 
were  so  perfect  that  they  were  carried  out  to  the  day,  in  spite  of  the 
desperate  resistance  and  antagonism  of  a  force  as  strong  as  his 
own,  both  nations  having  about  40,000,000  inhabitants. 

If  it  were  not  so  tragically  sad,  it  would  be  to  laugh — to  compare 
this  w^ar,  planned  by  the  master  organizer  of  the  last  century,  with  our 
own  inefficient,  procrastinating,  ignorantly  managed  and  conducted 
civil  war,  dragging  its  w^eary  and  exhausting  length  through  nearly 
four  years,  bequeathing  a  heritage  of  hate  for  forty  years  which  it 
took  a  foreign  war  to  assuage — bequeathing  a  stupendous  pension 
burden,  nine-tenths  of  it  the  money  penalty  for  inefficiency. 

In  the  American  civil  war  each  side  was  inspired  by  its  own  lofty 
ideal — the  South  by  State  rights,  the  North  by  hatred  of  human 
slavery ;  but  neither  side  knew  a  single  one  of  the  twelve  principles  of 
efficiency,  and  so  each  side  hopelessly  floundered. 

\^on  Moltke  knew^  all  the  twelve  principles  of  efficiency,  and  for 
him  war  was  a  serious  business  undertaking,  not  a  frolic  nor  a  fizzle ; 
and  because  it  was  a  business  undertaking,  Bismarck  charged  up 
every  penny  of  its  cost  to  France,  presented  the  bills,  and  collected 
payment,  $1,000,000,000,  with  interest  added,  besides  taking  two 
provinces  (Alsace  and  Loraine)  as  a  fair  profit  on  a  business  venture. 

It  is  not  the  pomp  and  glory  of  that  campaign  that  appealed  to  me 
as  I  intimately  and  personally,  both  in  Germany  and  in  France, 
watched  it  from  start  to  finish,  for  there  was  little  of  either ;  but  the 
calm,  merciless  skill  of  the  play  showed  me  what  principles  could  do 
when  carried  into  effect  by  a  suitable  and  competent  organization. 
Il  was  not  the  German  soldiers  wdio  won  the  war ;  von  Moltke  would 
have  won  equally  well  had  he  applied  his  principles  to  Italian,  Aus- 
trian, French,  Russian,  Japanese  or  Americans.  The  German  recruits 
were  not  enthusiastic,  and  were  below  the  European  average  in  martial 
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enthusiasm  and  spirit.  It  was  not  the  German  drill  or  tactics  that  won 
the  war — mere  methods,  both  long  ago  superseded.  It  was  not  the 
German  equipment — mere  devices — that  won  the  war.  The  French 
chassepot  was  a  better  gun  than  the  German  Zundnadel,  and  the 
mitrailleuse  was  a  better  field  piece  than  the  Germans  possessed.  It 
was  not  German  money  that  won  the  war,  for  l-'rance  was  at  once  far 
1  idler  and  had  far  better  credit. 

It  was  von  Aloltke's  principles  and  organization  that  won;  and 
a  generation  later  the  same  organization  and  principles  applied  by  a 
different  race  on  the  other  side  of  the  globe  produced  exactly  the 
>ame  fruit  in  very  similar  manner,  under  other  able  men. 

Because  von  Moltke  supplemented  the  old  type  of  military  organ- 
ization, becau.se  he  understood  and  applied  all  the  twelve  principles, 
the  loss  of  life  and  limb  in  his  wars  was  less  than  in  great  American 
industrial  and  railroad  corporations,  earning  a  similar  amount,  and 
never  before  in  the  world's  history  was  so  great  a  business  venture 
carried  through  in  better  manner. 

liismarck  died  humiliated;  von  Moltke  is  no  more;  but  their 
business  teachings  live,  and  the  modern  German  Empire  whose  every 
activity  puts  Great  Britain  into  a  senseless  panic  is  next  to  the  great- 
est example  the  world  has  ever  seen  of  the  result  of  modern  business 
principles  applied  to  the  development  of  a  modern  world  power. 

The  greatest  example  of  the  power  of  rational  organization  and 
efficiency  principles  is  not  in  the  German  upbuilding,  but  in  the 
Japanese  actual  creation  in  a  single  generation  of  a  great  world  power, 
in  1867  Japan  was  still  feudal.  The  merchant  guild  and  the  thieve's 
guild  were  classed  together,  both  beneath  contempt.  Her  peasantry 
was  impoverished  ;  her  finest  men  and  women,  feudal  dependents  with- 
out initiative.  When  it  was  still  a  treason  punishable  by  death,  a  few 
tii  the  Samurai  left  Jai)an,  not  for  wealth  or  amusement  or  conquest 
^A  any  kind,  but  to  absorb  whatever  there  might  be  good  in  the 
Western  civilization  and  to  bring  it  back  for  n^e  in  their  <nvn  beloved 
countrv.  They  conspicuously,  consistently,  and  intelligently  put  v(^n 
.Moltke's  organization  into  effect  in  upbuilding  their  fatherland,  and 
also  applie<l  all  the  twelve  principles,  which  they  had  probably  inde- 
l)endently  recognized  and  accepted  before  they  began  their  quest.  In 
thirty  years,  Japan  with  her  40,000.000  people  was  able  to  vaiujuish 
(  hina  with  her  400,000,0a).  In  another  five  years,  Russia,  the  colossus 
of  the  North,  that  had  shattered  Napoleon  I— Russia,  they'  ,1  <^f 
Great  Britain,  of  I'Vance,  of  Germany  for  go  years — went  down  in 
defeat.     American  sympathies  were  with  JajKin.  but  scarcely  was  the 
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war  <)\cr  hctOrc  tlu'  indii^lrial  organization  of  Japan,  as  niucli  supe- 
rior in  piinciplo  to  (>nr>  a>  were  Ikt  army  and  navy  to  those  of 
Russia,  began  to  make  us  cry  out  in  lowardly  fear. 

It  is  not  the  llesh  and  l)l()(jd  and  hi-ains  of  the  Japanese  tliat 
make  tlii-m  inihiNtj-ially  (lani^crou^  ;  it  is  not  their  money,  for  tliey  are 
poor,  not  their  e(juii)nKMU,  for  they  have  hut  httlc,  not  tlieir  material 
rcsourees,  because  tliey  arc  meagre.  'J'hey  arc  dangerous  as  industrial 
competitors  because  we  are  drai^ging  along"  under  a  type  of  organiza- 
tion that  makes  high  efticicncy  impossible — and  they  arc  not;  because 
we  have  not  even  awakened — and  they  have — to  the  fact  that  prin- 
C'ples  applied  by  mediocre  men  are  more  powerful  for  good  than  the 
spasmodic  floundering  of  unusually  great  men. 

Since  life  began  on  our  planet  there  liave  always  been  two  types 
of  organization,  types  that  Air.  V.  W.  Taylor  characterizes  as  func- 
tional and  as  military.  The  former  is  an  organization  to  build  uj), 
the    latter   an    organization   to   destroy. 

Primitive  business  was  so  closely  allied  to  raids,  filibustering,  buc- 
caneering, slave  trading  (not  to  omit  our  own  American  Madagascar 
trade)  that  it  was  inevitable  that  the  military  type  should  be  extended 
to  business  organization  the  world  over — a  type  now  known  to  be  ut- 
terly unfitted  to  modern  business  conceptions  and  ideals.  It  is  von 
Moltke's  tremendous  gift  to  the  world  that,  although  a  soldier  ham- 
pered by  tradition,  he  applied  to  the  army  the  other  type  of  organiza- 
tion, the  functional  type,  which  ought  always  to  have  been  used  in 
business. 

Because  his  only  chance  of  winning  the  great  game  he  and  Bis- 
marck planned  lay  in  superior  efficiency,  he  was  forced  to  study  all  its 
underlying  principles,  and  he  w^as  equally  forced  to  adopt  the  only 
type  of  organization  that  could  apply  the  principles ;  yet  so  invisible 
was  it  all  that  even  his  keenest  enemies  saw  only  the  familiar  cocked 
hats,  epaulettes,  gold  lace,  and  dangling  swords — failed  to  realize  that 
without  change  of  name  or  interference  with  rank,  even  for  predatory 
purposes,  the  old  predatory  organization  had  passed  away  and  been 
succeeded  by  the  functional,  upbuilding,  accomplishing  organization. 

What  is  all  the  pride  of  achievement  of  the  greatest  American 
railroad  company  compared  to  the  quiet,  fore-ordained  plans  of  von 
Moltke  in  which  no  hitch  occurred  in  the  supreme  test? 

What  is  the  greatest  American  corporation  as  a  working  force, 
compa.^.  tO  the  perfect  organization  of  von  Moltke,  the  perfect  or- 
ganization of  the  small  group  of  Japanese  leaders  who  have  made 
Japan  a  great  world  power? 
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The  British,  French,  German  and  American  managers  of  the  great 
industrial  corporations  and  railroads  are  men  of  great  force  of  char- 
acter, of  stupendous  ability,  of  untiring  energy,  devoted  to  the  inter- 
ests entrusted  to  them ;  but  because  they  know  only  empirically  what 
the  principles  of  efficiency  are,  because  even  empirically  they  apply 
these  principles  only  spasmodically,  the  plants  and  railroads  whose 
well-being  they  are  so  eager  to  further,  are  operated  wastefully  be- 
yond belief.  The  losses  in  American  railroad  operation  alone  run  to 
a  million  dollars  a  day — losses  preventable  through  the  recognition, 
acceptance,  and  persistent  application  of  efficiency  principles ;  losses 
as  preventable  as  yellow-fever  deaths  at  Panama,  or  as  fuel  wastes 
if  well  designed  engines,  boilers  and  furnaces  are  used. 

Efficiency,  like  hygiene,  is  a  state,  an  ideal,  not  a  method ;  but  in 
America  we  have  sought  our  salvation  in  methods. 

American  industrial  organization,  even  when  it  has  good  methods, 
cannot  use  them,  because  the  organization,  inherited  from  antiquated 
Jiritish  models,  is  so  defective  in  theory  as  to  make  an  application 
of  the  principles  as  well  as  of  good  methods  impossible. 

In  this  essay  we  have  attempted  to  show  that  conditions  of  ex- 
treme inefficiency  in  shops  as  well  as  in  empires  can  be  converted  in 
a  very  short  time  into  states  of  high  efficiency ;  that  the  prime  instru- 
ments for  efficiency  in* the  examples  cited  were  not  men,  materials, 
money,  machines,  and  methods,  but  theories  of  organization  and  prin- 
cij)les ;  that  inefficiency  prevails  in  all  American  activities  because  the 
type  of  organization  is  one  that  docs  not  lend  itself  to  the  application 
of  efficiency  principles;  that  the  hoj)c  of  rapid  improvement  lies  in  so 
amending  or  supplementing  the  usual  lyi)e  of  organization  as  to  make 
it  possible  to  apply  efficiency  principles. 

The  next  essay  will  outline  and  contrast  the  two  types  of  organi- 
zation, and  will  show  why  one  is  not  adaj^ted  to  secure  efficiency,  and 
whv  the  other  one  is. 


COMPENSATION  OF  WORKMEN   AND    EFFICIENCY 

OF  OPERATION 

By  If.  L.  Cantt. 

V.     PRICES   AND    F^ROFITS.     A   NbW    LIGHT    ON    THH   COST    OF    LIVING. 

With  this  diaptcr  Mr.  daiitt  conchulrs  for  the  iircscnt  liis  study  of  "Work,  Wages  and 
Profits."  This  series  of  five  articles  has  been,  in  the  words  of  one  al)ly  (lualified  critic, 
the  "deanest-ciit  handling  of  the  subject"  yet  present<-d.  The  topics  of  the  several  articles, 
beginning  with  that  in  TiiF.  Knm nkkrint.  Magazine  for  l-'ebruary  last,  have  been:  The 
Conijicnsation  of  Workmen;  Day  Work;  Piece  Work,  and  Task  Work  with  a  Bonus;  Fixing 
Habits  of  Industry  (a  most  interesting  discussion  of  individual  and  shop  records,  illus- 
trated by  colored  charts,  in  our  Ma/  issue) ;  and  now  finally,  Profits. 

The  entire  series,  revised  and  much  enlarged  by  the  inclusion  of  new  matter,  will  be 
republished  by  The  Enc.ineering  Magazine  in  book  form.  The  volume,  under  the  title 
'"Work,   Wages   and   Profits,"   is   now    on    tlie   press. — The    Koitoks. 

INASMUCH  a.s  the  chief  ol)ject  in  manufacturing  is  to  make 
]M-ofits,  it  seems  desirable  to  consider  more  specifically  the  sub- 
ject of  profits  and  the  effect  exerted  upon  them  by  our  methods. 

As  business  increases  in  volume,  profits  will  normally  increase 
correspondingly ;  but  there  are  only  two  w^ys  of  substantially  in- 
creasing the  profits  on  the  article  manufactured — one  by  increasing 
the  selling  price,  the  other  by  reducing  the  cost  of  production. 

Inasmuch  as  increase  of  selling  price  yields  more  prompt  returns, 
and  returns  that  can  be  measured  with  great  accuracy,  much  of  the 
talent  of  our  manufacturers  has  been  engaged  in  this  branch  of  the 
business.  The  successful  salesman,  or  the  operator  who  has  suc- 
ceeded in  persuading  his  competitors  to  join  with  him  in  upholding 
or  advancing  prices,  on  account  of  the  increased  profits  resulting  from 
his  efforts  has  been  considered  a  very  important  man  and  compen- 
sated accordingly.  The  recognition  of  ability,  and  the  compensation 
for  success  in  this  field,  have  been  so  great  that  capable  workers 
from  all  directions  have  swarmed  into  it,  and  the  industry  of  making 
prices  has  prospered  amazingly,  to  the  comparative  neglect,  often,  of 
the  production  end  of  business. 

With  increase  of  prices  comes  higher  cost  of  living;  with  higher 
cost  of  living  comes  demand  for  higher  wages ;  with  higher  wages 
comes  higher  cost  of  production.  Then,  to  maintain  the  same  profit 
under  the  new  conditions,  we  must  again  increase  our  selling  price, 
and  the  cycle  repeats  itself.  This  process  has  been  going  on  for 
years,  and  as  the  producers  have  been  gradually  attracted  from  the 
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field  of  making  products  to  the  more  lucrative  one  of  making  prices, 
we  have  now,  in  many  fields,  a  surplus  of  prices  and  a  shortage  of 
products.  This  condition  is  today  acute  in  the  farming  industry,  and 
affects  directly  the  cost  of  living. 

Let  us  now  consider  the  other  alternative — that  of  reducing  cost — 
and  a^k  why  more  attention  has  not  been  paid  to  it,  and  what  we  may 
expect  to  get  if  we  cultivate  this  field  as  assiduously  as  we  have  done 
the  first. 

The  first  cause  of  the  small  interest  hitherto  shown  in  the  effort  to 
improve  ])ro(luction  is  that  there  is  still  a  lingering  feeling  among 
many  prominent  people  that  the  shop  worker  is  not  entitled  to  the 
same  degree  of  consideration  as  the  office  worker;  and  this  work  can- 
not be  done  in  the  office.  It  must  be  done  amid  dirt,  dust  and  the 
noise  of  machinery.  It  must  be  done  by  not  only  studying  individu- 
ally the  machines  that  do  the  work;  but  by  also  studying  individually 
the  men  that  operate  them.  This  is  work  that  requires  ability  quite 
as  great  as,  if  not  more  greater  than,  that  needed  for  the  making  of 
prices;  it  also  requires  long  hours  and  overalls;  and  the  compensa- 
tion for  success  in  this  line  does  not  compare  with  that  accorded  the 
man  who  adds  to  the  bank  account  by  getting  a  higher  selling  price. 

On  account  of  these  conditions  the  effecting  of  economies  in  fac- 
tories is  usually  left  to- the  partially  educated  mechanic  or  clerk,  who, 
whatever  his  success,  seldom  gets  an  adequate  reward.  When  the 
compensation  for  success  in  this  latter  branch  is  made  commensurate 
with  that  in  the  former,  and  then  only,  will  it  attract  and  hold  edu- 
cated men,  to  whom  we  must  look  for  the  success  in  any  work  requir- 
ing study  or  investigation.  Study  of  men  and  processes  is  difficult, 
and  we  have  done  but  little  in  this  country  to  encourage  it ;  but  the 
time  has  come  when  we  must  turn  our  attention  to  it  at  once,  for  the 
combination  of  the  high  cost  of  living,  and  the  inefficiency  of  j)ro- 
duction  in  almost  all  lines,  is  rapidly  i)roducing  a  condition  of  which 
no  one  ran  foresee  the  result. 

The  horizontal  increase  of  wages  being  granted  by  so  many  corpo- 
rations throughout  the  United  States  is  not  a  cure,  but  an  exi)e(lient 
only  to  enable  the  workmen  to  supply  themselves  for  the  present  with 
a  larger  ])roportion  of  the  necessities  of  life.  Such  a  scheme  provides 
temj)orary  relief  only,  for  a  general  increase  of  wages  increases  costs 
again;  and,  if  such  a  policy  is  followed,  it  will  not  be  long  before  a 
new  increase  of  wages  will  be  needed  to  meet  the  continually  rising 
cost  of  living. 

The  one  cure,  the  only  one,  for  the  condition  that  confronts  us,  is 
to  increase  the  efficiency  of  the  producer.     This  is  not  an  easy  prob- 
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1cm;  and  tlicrc  is  110  roval  road  to  the  desired  end,  for,  as  was  said 
before,  it  means  long;  hours  and  overalls,  and  the  ability  to  study 
men  and  maehines  in  the  surroundiuf^s  of  dirt,  dust  and  noise. 

As  was  said  before,  also,  this  work  does  not  attraet  many  ediieated 
t)r  capable  men,  because  the  compensation  for  success  is  so  meaner; 
but  the  time  is  rapidly  approaching  when  the  men  that  can  do  thi- 
work  well,  will  be  in  demand  at  almost  any  price.  This  is  peculiarly 
the  work  of  the  mechanical  engineer,  and  manufacturers  who  realize 
this  fact  and  take  advantage  of  it  will  be  surprised  at  the  benefits. 

It  is  an  economic  law  that  large  profits  can  be  permanently  se- 
cured only  by  efficient  operation;  and  any  man,  or  body  of  men,  that 
exacts  a  compensation  out  of  proportion  to  the  service  rendered  will 
ultimately  come  to  grief.  The  supreme  importance  of  efficiency  as  an 
economic  factor  was  first  realized  by  the  Germans,  and  it  is  this  fact 
that  has  enabled  them  to  advance  their  industrial  condition,  wdiich 
twenty  years  ago  was  a  jest,  to  the  first  place  in  Europe,  if  not  in  the 
world.  We  naturally  want  to  know  in  detail  the  methods  they  have 
used ;  and  the  reply  is  that  they  have  recognized  the  value  of  the 
scientifically  trained  engineer  as  an  economic  factor. 

In  the  United  States,  superb  natural  resources  have  enabled  us 
to  make  phenomenal  progress  without  much  regard  to  the  teachings  of 
science,  and  in  many  cases  in  spite  of  our  neglect  of  them.  The 
progress  of  Germany  warns  us  that  we  have  now  reached  the  point 
where  we  must  recognize  that  the  proper  application  of  science  to 
industry  is  of  vital  importance  to  die  future  prosperity  of  the  country. 

Many  of  our  most  prominent  men,  and  men  of  most  influence  in 
the  country,  received  their  college  training  before  the  possibility  of 
such  a  condition  was  even  hinted  at ;  and  hence  they  fail  to  realize 
its  seriousness.  Our  universities  and  schools  of  higher  learning  are 
still  dominated  by  those  whose  training  was  largely  literary  or 
classical,  and  they  utterly  fail  to  realize  the  difference  between  a 
classical  and  an  industrial  age.  This  difference  is  not  sentimental,  but 
real ;  for  that  nation  which  is  industrially  most  efficient  will  soon  be- 
come the  richest  and  most  powerful. 

If  we  wish  to  hold  our  place  in  the  procession  we  must  at  once 
accord  the  scientist  the  place  he  is  entitled  to,  and  we  must  recognize 
his  w^ork,  and  that  of  the  engineer,  by  such  financial  compensation 
as  w^ill  attract  our  best  men. 

A  few  years  ago  efficiency  in  the  United  States  was  a  local  ques- 
tion ;  today  it  is  a  national  question,  and  co-operation  for  its  promo- 
tion will  not  only  be  of  great  ])ermancnt  benefit  to  those  co-operating, 
but  will  have  a  great  educational  effect  on  the  nation  at  large. 
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Co-operation  to  uphold  or  to  raise  prices  is  seen  on  all  sides ;  but 
it  is  difficult  to  find  a  single  case  where  there  has  been  any  serious 
attempt  at  co-operation  to  study  economies,  and  to  inaugurate  them 
effectively.  Systematic  work  in  this  line  would  do  more  to  increase 
prosperity,  and  to  reduce  prices,  than  all  other  influences  combined; 
and  the  result  might  be  accomplished  without  decreasing  profits. 

Moreover,  if  it  should  become  the  fashion  to  co-operate  for  the 
effecting  of  economies,  instead  of  for  raising  prices,  we  should  not 
need  so  much  new  legislation  to  restrain  the  activities  of  some  of  oui 
most  enterprising  citizens. 

Although  the  application  of  the  scientific  method  to  the  larger 
problems  of  engineering  and  manufacture  has  been  most  rapid  withip 
recent  years,  and  the  great  advances  made  testify  to  its  success,  its 
application  to  the  innumerable  small  details  of  work  has  been  largely 
neglected.  These  details  have  been  regarded  as  being  in  the  domain  of 
trades  rather  than  of  engineering,  and  have  been  left  to  the  mechanic. 
Inasmuch  as  mechanics,  as  a  class,  get  but  little  benefit  from  the  de- 
velopment of  a  better  method,  or  a  labor-savmg  process,  they  are  as 
a  rule  little  interested  in  such  improvements.  It  is  not  surprising, 
therefore,  that  labor  unions  should  offer  a  distinct  opposition  to  such 
improvements,  and  that  workers  trained  in  the  atmosphere  of  the 
union  should  consider  it  their  duty  to  perpetuate  this  hostility.  To 
avert  this  hostility  we  must  begin  by  giving  workmen  a  different 
training. 

Before  the  advent  of  the  modern  factory  system,  each  master 
workman  owned  his  little  shop,  which  he  ran  with  the  assistance  of 
tw(j  or  three  jom-neymen ;  and  in  which  he  personally  superintended 
the  training  of  his  apprentices.  In  training  apprentices,  his  first  ob- 
ject was  to  provide  himself  with  callable  journeymen;  but  he  also 
icali/.cd  that  the  best  way  to  increase  his  rei)utation  was  to  send  forth 
men  that  should  be  a  credit  to  him.  1  Ic  was  therefore  doubly  par- 
ticular that  no  one  should  leave  his  shop  who  was  not  able  to  do  his 
work  well. 

With  the  coming  of  the  factory  .system,  the  owner  became  too 
busy  to  give  much  i)ersonal  attention  to  the  apjirentices,  and  as  the 
factories  grew  larger,  he  was  often  unable  to  take  from  the  business 
end  enough  time  to  make  himself  even,  a  master  workman  in  all 
branches  of  his  work.  With  the  increasing  size  of  the  factory  the 
superintendent  also  became  too  busy  to  give  much  personal  attention 
to  the  a|)prentices,  and  they  were  thus  left  to  receive  their  training 
from  the-  fofi'iiian  aiid  thrir  fellow-workmen,  who,  as  a  rule,  have  no 
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financial  inUMX-st  in  IrainiiiL;  additional  mm.  who  ina\.  in  time,  hcconic 
their  competitors.  idiis  i>  nndonhtcdiy  the  nio.sl  imiJoitanL  rea.scjn 
wh}'  the  old  apprentice  .system  has  i^radnally  become  less  effective, 
until  today  it  is  almost  obsolete.  It  is  also  a  ,i;ood  reason  why  an  at- 
tempt to  revi\e  it  in  its  old  form  is  foredoomed  to  failnre. 

The  principles  on  which  the  old  ap])renticeship  system  was 
foinidcd  are  sound — namely,  that  the  success  of  the  pni)il  should  add 
to  the  rei)ntati()n  and  fniancial  betterment  of  the  teacher  and  i)npil 
both.  It  would  seem,  then,  that  if  our  modern  methods  have  a  similai- 
foimdation,  they  also  will  be  successful.  Moreover,  if  the  training;  is 
based  on  the  results  of  scientific  investii^ation,  and  the  methods  em- 
ployed are  those  which  embody  our  best  knowledge  on  the  subject  of 
teaching",  we  should  be  able,  not  only  to  provide  (ntrselves  with  an 
abundance  of  skilled  workmen  who  are  capable  of  doing  well  the 
tasks  set  them,  but  to  develop  many  who  are  able  to  advance  the 
mechanic  arts  in  a  manner  superior  to  that  which  gave  the  New 
England  master  workman  of  a  generation  ago  such  a  wide  reputation. 

There  is  really  no  sharp  line  between  mechanical  engineering  and 
trades.  Wherever  there  is  a  problem  to  be  solved,  no  matter  how 
small  or  common-place,  there  is  work  for  the  educated  man ;  and  his 
solution  by  the  scientific  method  is,  as  a  rule,  so  much  better  than 
that  of  the  mechanic  without  scientific  knowledge,  that  workmen 
trained  in  the  light  of  such  a  solution  are  far  more  efficient  than  those 
trained  by  mechanics  in  their  methods.  The  increased  efficiency  of 
such  men  entitles  them  to  increased  compensation ;  and,  by  awarding 
that  compensation  in  a  proper  manner,  I  have  never  failed  to  secure 
the  hearty  co-operation  of  the  good  men.  A  system  of  managemeni 
based  on  these  methods  is  just  as  much  a  part  of  our  assets  as  plant, 
or  equipment. 

We  are  all  familiar  with  j^lants  that  were  failures  under  one  man- 
ager and  successes  under  another,  or  vice  versa;  but  so  far  no  satis- 
factory method  is  generally  known  by  which  a  system  of  management 
can  be  put  into  such  a  shape  as  to  be  self-perpetuating.  This  is  ex- 
actly what  the  methods  described  in  preceding  articles  do  accomplish, 
at  least  to  a  large  extent.  The  importance  of  this  fact  is  second  only 
to  that  of  one  other,  namely,  that  they  do  actually  get  the  highest 
possible  efficiency. 

The  reason  our  riiethods  are  ])ermanent  is  that  it  is  to  the  financial 
interest  of  both  workman  and  foreman  to  maintain  them.  All  other 
systems  are  maintained  in  their  efficiency  by  the  higher  officers,  and 
hence  arc  liable  to  deteriorate  when  such  officers  become  old,  or  are 
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replaced.  The  system  I  have  described  not  only  makes  for  the  highest 
efficiency,  but  is  practically  self-perpetuating,  for  the  training  the 
men  receive  fits  each  to  fill  a  higher  position. 

In  considering  in  detail  the  elements  that  affect  costs  of  manufac- 
ture and  through  them,  profits,  most  people  place  them  in  three 
classes : — 

Wages, 

Materials, 

Overhead  expense. 

In  the  third  class  they  include  all  the  various  items  of  expense 
that  cannot  be  charged  up  directly  to  manufacturing,  such  as  rent, 
taxes,  insurance,  salaries,  selling  expenses,  depreciation,  power,  light, 
heat,  etc.  These  items  taken  together,  often  amount  to  more  than  the 
wages  paid  for  doing  the  work.  This  class  of  expense  is  very  im- 
portant, for  it  goes  on  with  but  little  change  day  after  day  whether 
we  do  much  work  or  little,  and  must  be  added  to  the  cost  of  the  out- 
put, month  by  month.  If  the  output  is  small,  this  burden  of  expense 
per  unit  of  output  is  large ;  on  the  other  hand,  if  the  output  is  large 
this  expense  per  unit  is  correspondingly  less. 

Andrew  Carnegie  was  one  of  the  first  men  to  appreciate  to  what 
extent  this  was  a  fact,  and  by  making  good  use  of  it,  he  laid  the 
foundation  for  the  practical  control  of  the  steel  industry. 

If  the  output  of  a  plant  is  doubled,  the  overhead  expense  per  unit 
of  product  is  very  nearly  cut  in  half.  If  at  the  same  time  we  reduce 
the  wage  cost  40  i)er  cent  and  double  production,  as  we  have  shown 
can  so  often  be  done,  the  profits  mount  at  a  very  rapid  rate. 

fu  order  to  illustrate  these  points,  let  us  assume  a  hypothetical 
case  in  which  we  arc  making  a  profit  of  10  per  cent  on  the  cost  of  our 
products,  om^  cxi)enses  for  one  week  bciii.i;  divided  as  assumed  in  the 
l'<»ll()wiii,L;  tabic,  whicli  is  closely  in  accord  with  probabilities: — 

Material    $3,ooo 

WaRcs   1,000 

I'.xpciisc    r.urdcn    i.ooo 

$5,000 
Selling   Price 5.5<^<' 

Profit $    500 — 10  per  cent   of  cost 

Suppose  now  wc  wish  to  double  our  product.  The  usual  method 
is  to  double  the  size  of  the  plant  without  increasing  the  efficiency  of 
operation.     In  this  case  all  expenses  will  be  doubled,  except  the  ex- 
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pcMisf  hiirdrii.   wliirli   will  he  wry  ncarl)    (loiihlcMJ,  ainl  oiii'  case  may 

\w  appioxiinatcly  rcprcsi'iilcMl  by  llic  folIowiiiL^  figures : — 

Material    $6,000 

VVaj^ts    2,000 

ICxpciisc    r)iir(Kii    1,800 

$9,800 
Selling  I'ricc    1 1,000 

Profit $1,200 — 12  per  cent  of  cost 

Sni^posc.  on  the  other  hand,  we  double  our  product  by  increasing 
the  efficiency  of  operation,  as  we  have  shown  can  often  be  done,  with- 
out increasing  the  size  of  the  plant  or  the  number  of  workmen.  The 
following  figures  will  l;e  fairly  representative : — 

Material     $6,000 

Wages    1,400 

Expense  Burden   1,200 

$8,600 
Selling  Price    1 1,000 

Profit $2,400 — 28  per  cent  of  cost 

The  profit  is  nearly  five  times  as  great  as  in  the  first  case,  and 
twice  as  great  as  in  the  second.  In  the  second  case  we  have  twice 
as  much  money  invested  in  the  plant  as  in  the  first  and  third  cases. 
But  ill  the  third  case,  where  we  have  increased  efficiency  and  reduced 
costs,  the  profit  on  invested  capital  is  nearly  five  times  that  in  either 
of  the  first  tzvo  cases. 

While  these  figures  are  hypothetical,  and  are  not  applicable  to  all 
industries,  they  are  conservative,  as  they  represent  a  decrease  in  total 
cost  of  only  14  per  cent,  as  may  be  seen  by  comparing  $5,000,  the 
cost  in  the  first  case,  with  $8,600,  the  cost  of  double  the  products  in 
the  last  case.  To  get  a  similar  increase  of  profit  by  increasing  the 
selling  price  without  enlarging  the  plant  or  increasing  efficiency,  we 
should  have  been  obliged  to  sell  goods  that  cost  us  $5,000  for  $7,400, 
or  at  a  profit  of  nearly  50  per  cent.  Such  an  increase  in  selling  price 
would  simply  be  an  invitation  to  other  competitors  to  come  into  the 
field.  If  such  a  competitor  should  operate  as  efficiently  as  we  have 
assumed  to  be  possible  in  our  third  case,  and  competition  should  force 
the  price  down,  he  could  sell  his  goods  for  less  than  our  original  cost 
and  still  make  a  profit  of  15  per  cent. 

If  manufacturers  in  general  realized  how  much  an  increase  in 
efficient  operation  really  meant  to  them,  they  would  be  very  slow  to 
increase  the  size  of  a  plant  until  they  had  become  pretty  well  con- 
vinced that  they  had  gotten  it  up  to  its  maximum  efficiency. 
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What  has  been  said  of  the  manufacturer  is  true  of  that  greatest 
of  producers,  the  farmer,  as  well ;  but  we  must  not  expect  him  to  un- 
derstand what  the  more  favored  manufacturer  so  often  fails  to  appre- 
ciate, namely,  that  efficient  operation  of  a  small  plant,  or  farm,  is  more 
profitable  than  the  slack  operation  of  a  large  one. 

If  the  same  intelligence  and  industry  had  been  applied  generally 
to  the  art  of  production  as  has  been  exercised  in  selling  products,  I 
can  hardly  help  feeling  that  we  should  be  suffering  less  acutely  today 
from  high  prices.  In  the  long  run  prices  are  governed  by  supply  and 
demand.  When  it  comes  to  be  generally  realized  that  efficient  pro- 
duction and  a  large,  cheap,  product  form  a  more  stable  basis  for 
profits  than  a  small,  expensive  one,  because  they  form  a  more  stable 
basis  for  prosperity,  we  may  hope  that  some  of  the  talent  that  has 
been  exploiting  the  overworked  field  of  making  prices  will  return  to 
the  comparatively  fallow  field  of  making  products. 

I  do  not  wish  to  be  understood  as  intimating  that  nothing  has  been 
done  in  this  field.  Much  has  been  done,  especially  in  the  steel  indus- 
try ;  but  it  is  a  mere  drop  in  the  bucket,  when  compared  with  what 
still  remains  to  be  done  in  almost  all  productive  industries.  The  steel 
industry  was  one  of  the  first  to  utilize  educated  engineers,  and  to 
study  the  methods  of  efficient  operation.  The  fact  that  steel  products 
brought  high  prices  has  never  stood  in  the  way  of  reducing  cost ;  and 
today,  thanks  to  this  policy,  American  steel  makers  can  compete  with 
any  in  the  world. 

If  the  much  boasted  superiority  of  the  American  people  is  really 
a  fact,  and  the  phenomenal  progress  of  the  past  is  really  due  to  the 
ability  of  the  people  of  the  Ignited  States  and  not  mainly  to  splendid 
natural  resources,  we  should  rise  to  the  occasion,  and  become  the 
example  for  others  to  point  to.  This  cannot  be  done  by  making 
prices;  and  a  tariff  that  is  so  high  as  to  enable  profits  to  he  made  re- 
gardless of  cost  is  not  a  protection,  but  a  decided  detriment  to 
the  country.  A  tariff  that  encourages  efficiency  is  more  t(^  be  desired 
than  that  which  will  enable  its  beneficiaries  to  accumulate  wealth,  for 
any  prosperity  not  based  on  e/riciency  is  on  an  unstable  foundation. 

In  order  to  bring  the  efficiency  of  operation  up  to  the  point  we 
have  shown  to  be  possible,  we  must  first  have  absolute  control  of  the 
materials  we  use  and  the  tools  we  work  with.  In  other  words,  we 
must  see  that  the  proi)er  materials  are  always  ready,  and  that  proper 
tools  for  doing  the  work  are  available.  This  is  a  function  of  the 
management,  and  not  of  the  workmen,  and  necessitates  the  keeping 
of  an  exact  record  of  the  materials  used.  Tnasnutch  as  material  rep- 
resents money,  any  attempt  to  keep  an  exact  record  of  it,  and  of 
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wIktc  and  liou   waste  occurs,  results  at  once  in  a  saving  far  in  excess 
of  the  cost  of  kcci)ini;   tlic  records. 

When  tlicrcforc  we  hei^in  to  install  a  system  of  management  on 
the  lines  indicated,  nearly  every  step  produces  a  saving;  but  as  many 
concerns  have  no  records  that  show  losses  of  material  and  leaks,  it 
is  usually  difficult  to  show  what  has  been  saved  by  sto])ping  such 
losses.  Again,  when  we  begin  to  put  machinery  in  condition  to  en- 
able us  to  run  it  at  its  proper  efficiency,  and  to  enable  each  man  to  do 
a  proper  day's  work,  the  expense  incurred  to  accomplish  this  end  is 
usually  charged  against  the  "new  system,"  whereas  it  should  he 
chari:;cd  ai:;ai}ist  the  system  that  put  the  machinery  out  of  condition. 

Inasmuch  as  in  any  change  in  management  the  mechanism  of  the 
old  system  must  not  be  disturbed  until  that  of  the  new  system  is  work- 
ing smoothly,  there  is  always  some  time  when  w^e  must  practically 
run  two  systems.  h>om  these  considerations  it  is  evident,  that  no 
matter  how^  much  we  may  be  able  to  increase  the  profits  in  the  long 
run,  we  must  not  expect  results  to  show  in  the  form  of  profits  at  once. 

The  total  cost  of  making  the  change  from  the  old  system  to  the 
new  is  not  greatly  different,  whether  it  be  done  quickly  or  slowly. 
If  it  is  done  quickly,  the  benefits  are  gotten  that  much  sooner;  but  the 
expense  is  concentrated  in  a  short  time,  and  unless  this  fact  is  realized 
from  the  start,  it  is  apt  to  cause  a  certain  amount  of  hesitation  at  the 
very  time  wdien  the  work  should  be  pushed  fastest.  If  the  plant  is  a 
large  one,  or  one  doing  a  large  variety  of  work,  the  advantages  of 
controlling  the  material,  planning  the  work,  and  increasing  the  effi- 
ciency of  the  individual,  are  so  great  that  a  little  done  in  this  direction 
soon  makes  itself  felt,  for  the  plant  begins  to  run  more  smoothly, 
wastes  diminish,  and  profits  begin  to  increase,  and  we  are  on  the 
road  to  our  ideal,  a  self-perpetuating  system  of  management  based  on 
the  efficient  utilization  of  scientific  knowledge. 

Such  a  system  seems  Utopian.  Perhaps  it  is,  but  we  have  seen  the 
possibilities  of  it  so  clearly,  and  have  in  actual  operation  approxima- 
tions to  it  so  close,  that  we  are  prepared  to  see  its  realization  in  the 
near  future.  Under  such  a  system  in  its  best  development  we  have 
co-operation  like  that  in  a  foot-ball  team,  or  an  orchestra,  where  each 
man  has  assigned  to  him  the  part  he  can  do  best,  and  where  he  does 
it  with  pride  and  joy  to  the  best  of  his  ability.  The  organization  of 
such  a  system  must  be  perfected  by  men  familiar  with  industries  and 
trained  in  the  methods  of  scientific  investigation.  The  graduates  of 
our  engineering  schools  are  the  men  on  whose  shoulders  this  problem 
naturally  falls,  and  if  they  are  capable  of  handling  it,  they  will  gain  for 
the  profession  of  engineering  the  recognition  to  which  it  is  already 
entitled,  as  the  most  important  factor  in  modern  civilization. 


A   GENERAL   REVIEW   OF   HYDROELECTRIC- 
ENGINEERING  PRACTICE. 

By  Frank  Ko ester. 

III.     TURBINES,  WATER  WHEELS,  AND  MECHANICAL  EQUIPMENT  OF 

THE  POWER  PLANT. 

Mr.  Kocstcr's  first  article,  publislicd  in  April,  was  concerned  with  the  impounding  of 
water  supplies  and  the  attending  engineering  construction.  His  second  dealt  with  head  races, 
pressure  pipes  and  penstocks.  lie  now  takes  up  water-wheels  and  the  mechanical  equip- 
ment of  the  power  station.  In  July  he  will  consider  the  electrical  machinery,  and  in  August 
the  transmission  and  distribution  of  current.  The  whole  discussion  is  addressed  not  to  the 
specialist  in  hydroelectric  engineering,  but  to  those  who  will  value  a  concise  review  of  the 
foundational  elements  in  good  modern  practice — whether  as  contractors,  owners,  managers, 
or  financial  and  commercial  associates. — The  Editors. 

POWER  plants  are  classified  accordini>'  to  the  available  head,  into 
low-head,  medium-head,  and  high-head  plants ;  the  first  being 
u[)  to  30  feet,  the  second  from  30  to  200  feet,  and  the  last 
named  (high-head)  above  200  feet.  This  classification,  however,  is 
not  closely  adhered  to,  as  man\-  manufacturers  and  plant  designers  are 
ignorant  of  the  fact  that  a  low-head  turbine  is  less  efficient  when 
aj)|)lied  to  a  high-head,  and  vice  versa. 

Reputable  manufacturers  with  competent  engineering  staffs  will 
advise  the  use  of  a  turbine  best  suited  for  the  condition  at  hand. 
Slight  variations  of  the  above  classification,  of  course,  may  be  made 
when  other  conditions  favor  them. 

A  rigid  classification  is  adopted  by  Euroi)ean  engineers  as  fol- 
lows: low-head  turbine,  up  to  about  lo-feet  head,  employing  open 
flumes,  vertical  turbine  shafts  with  bevel  ge;iring;  or.  when  turbines 
are  located  above  ground  water,  lioi-i/ontal  shaft  with  belt  or  rope 
drive. 

b'irst  inlernn'cliatc  lirad  tiiibiiie.  from  10  to  ^o-feet  head,  in  which 
case  ojjcn  Ihiiiies  may  be  used,  and  vertical.  ">r  wIkmi  advisable,  iiori- 
zontal  shafts. 

Second  intermediate-head  turbines,  for  heads  from  30  to  1^)5  feet. 
Closed  penstocks,  spiral  casing,  horizontal  shaft.  I'Or  special  condi- 
tions vertical  shafts  ma\    be  used. 

Iligh-head  turbines,  above  K>5-feel  head.  ( 'loM.'d  ])enstocks.  spiral 
casing;  horizontal  shafts,  so  long  as  reaction  wheels  are  used;  other- 
wise i!nj)ulse  wheels   with   \erlical   i»r  Imri/ontal   shafts. 
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AMKklCAX     JIVDROKI  i:(  TRIC    TOW  KK    I'LANTS.       AIJOVH.    H  AL'SKRLA  KK.       BF.LOWV,    ORKCOX 
CITY   STATION    B,   PORTLAND   RAIIAVAV.  I.ICHT    .V    POWKR   CO. 

Whatever  class  of  lur1)ines  is  chosen,  care  should  he  exercised  to 
locate  the  turhines  so  as  to  seeiire  the  hii^hest  possihle  head.  Many 
turhines  are  dependent  ui)on  draft  tnhes  to  i^ive  additional  head. 
Whatever    tnrhine    and    arranL;enicnt    is    decided    upon,    the    flow    of 
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wattT  to  and  from  ilu'  lnr])iiK's  sIkjuIcI  1)c  as  free  and  easy  as  possible, 
to  avoid   friction. 

Ill  low  and  nuMHiiiiidiead  plants  the  powci  house  frequently  forms 
a  part  of  the  dam,  or  adjoins  the  dam  on  the  down-stream  side;  or, 
in  case  of  a  hollow  concrete  dam,  it  is  located  in  the  body  of  the  dam; 
in  such  case  the  walls  must  be  made  waterproof  to  prevent  seepage 
into  the  ])ower  house. 

Forebays  are  used  in  connection  with  low-head  plants,  and  must 
be  located  and  arranged  so  as  to  deflect  all  foreign  material  as  much 
as  possible.  This  may  be  done  in  a  similar  way  to  that  which  has  been 
discussed  under  the  chapter  on  collecting  basins  such  as  are  used  in 
connection  with  medium  and  high-head  plants.  They  must  also  be 
provided  with  screens,  spillway,  ice-run,  and  sand  trap. 


a:merican  turbine  as  designed  bv  the  da\ton  globe  iron  works. 

Low-head  turbines  are  usually  located  in  open  flumes,  and  when 
they  are  provided  with  vertical  shafts,  frequently  several  turbines  are 
connected  by  gearing  to  a  horizontal  shaft  driving  a  generator.  With 
this  arrangement  special  precaution  must  be  taken  to  prevent  seepage 
or  moisture  from  entering  the  generating  room. 

When  the  generators  are  of  small  size  a  single  turbine  may  be 
geared  to  the  generator,  as  will  be  seen  in  the  accompanying  cross 
section  of  the  Schafifhausen,  Switzerland,  power  plant,  which  is  a 
typical  low-head  installation. 

Medium-head  plants  are  usually  equipped  with  Francis  turbines 
with  horizontal  or  vertical  shaft.  Both  arrangements  have  often  two 
runners  mounted  upon  one  shaft. 

Page  344  shows  the  general  arrangement  of  the  McCall's  Ferry 
Power  Company's  plant  on  the  Susquehanna  river.    The  turbines  are 
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of  the  inward-flow  Francis  type,  mounted  in  pairs  on  a  single  shaft ; 
when  operating  under  a  normal  head  of  53  feet  and  a  speed  of  94 
revolutions,  with  a  gate  opening  of  80  per  cent,  they  are  capable  of 
developing  13,500  horse  power.  This  plant,  when  completed,  will 
have  a  normal  capacity  of  100,000  horse  power,  half  of  which  is  at 
present  being  installed.  Considering  the  general  arrangement  of  this 
plant,  it  will  be  noticed  that  screens  and  headgates  are  arranged  in  a 
common  building  adjoining  the  generator  room  and  provided  w^ith  a 
15-ton  traveling  crane  to  facilitate  handling  the  screens.  The  gen- 
erator room,  on  account  of  the  exceptionally  large  size  generators,  is 
provided  with  a  100-ton  traveling  crane.  Much  space  is  left  between 
traveling  crane  and  roof  truss;  this  is  presumably  done  for  architec- 
tural reasons,  upon  which  much  stress  has  been  laid,  contrary  to 
usual  American  practice.  At  the  down-stream  side  of  the  power 
house  and  above  the  tailrace  outlets,  is  a  well  arranged  switch  and 
transformer  house. 


CROSS     .SIAIION.     MlAM.'^.     |■|•Kk^■     IM)\\  I  U     IIOI'SF-:. 

The  Niagara  Palls  plants  arc  also  medium  head  plants,  but  are  o( 
entirely  different  design  from  that  of  the  Mclall's  I'erry  Tower  Coni- 
l)any.  I'^ouv  of  these  ])laiits  have  the  vertical-shaft  turbine  IcH'ated  in 
a  pit;  the  ai  raiimemeiits  vaiy  somewhat,  especiall\  in  the  tail-race 
end.      Power   House   No.    1    of  the   Niagara    I'^alls    I'ower  Company, 
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KinippiMl  ill  iS()5  willi  5,()()()  liorst-  power  units,  had  no  draft  tn1)cs; 
in  the  latter  installations,  holh  on  the  Anieriean  and  ( 'anadian  sides, 
the  tnrl)ine>  arc-  e(|nip])ed  with  drah  tnl)es  of  different  desii^'n.  I>y 
oinittini;  the  draft  lnl)e>  in  the  lii'si  ])lant.  70;)  horse  power  was  lost 
lor   each   oi  the   ten    units. 

I  lii^ii-head  ])o\\c'r  plants  nsnalK  have  a  siinj)le  arran!L;cincnt  of 
turbines,  hut,  on  the  otliei-  hand,  they  ha\e  a  more  complicated  ar- 
ia nii^en  lent  of  ])enstock  and  re,L;n]aliiii;-  devices.  It  is  hut  natural  that 
hi^hdiead  plants  are  located  away  from  the  center  of  current  distribu- 
tion, therefore  a  large  electrical  equipment  is  necessary  with  this  type 
of  plant.  As  the  ground  is  cheaj)  in  such  localities  it  would  be  an  un- 
wise policy  to  crowed  the  generating  room;  ample  space  must  be  al- 
lowed, particularly  for  the  regulating  devices. 


r I  J.M* p"«>."». ■  I )»  1  '^iiV»ii«.iii  lie  'imWIiS 
ARR.XNC.EMEXT    Or    TrRrilXF.S,    PT.ANT    NO.     2.     NIAGARA    FAT.I  S    POWKR    COMPANY. 
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One  of  the  most  prominent 

high-head  plants  in  America 

is  the  Kern  River  Plant  No. 

I    of  the   Edison   Company, 

Timi^r  screen  Los    Aiigeles,    Cal.,    though 

the  capacity  is  not  so  srreat  as 

Others.  1  he  plant  contams 
four  5,000-kilowatt  units, 
each  unit  consisting  of  two 
impulse  wheels  of  9  feet  8 
inches  diameter ;  they  are 
overhung  on  the  shaft  of  the 
generator  which  is  located 
between  the  two  wheels.  To 
harness  the  water  of  the 
river  Kern,  a  dam  203  feet 
long,  20  feet  above  the 
normal  river  level,  was  con- 
structed. The  water  is  con- 
ducted through  nineteen  tun- 
nels, aggregating  a  length  of 
42,910  feet;  then  through 
timber  flumes  1,520  feet 
long;  these  are  followed  by 
reinforced-concrete  conduits 
503  feet  long,  which  join  the 
collecting  basin.  From  here 
a  penstock  of  1,697  ^^^^  ^" 
length  leads  to  the  power 
house.  The  penstock,  con- 
trary to  usual  practice,  leads 
through  a  tunnel,  and  is  sur- 
rcnnulcd  l)y  concrete;  it  lias  an  internal  diameter  of  7.5  feet,  while 
near  the  power  house  it  has  a  diameter  of  5.25  feet, 

A  uni(|ue  arran,i;emenl  of  a  hii^h-head  power  plant  layout  is  that 
of  the  .Sno(|nalniic'  I'.ills  and  While  Kiver  I'ower  Company,  Washing- 
ion.  A  shaft  of  reclangidar  section,  27  by  10  feet,  was  sunk  in  the 
river  bed  about  300  feet  above  the  !^no(|ualmie  l-'alls.  This  shaft 
reached  a  (lei)th  of  270  feef.  or  tlie  level  of  the  river  below  the  falls, 
and  was  connected  with  a  tunnel  24  feet  high  and  12  feet  wide,  which 
is  used  as  tail-race.     The  underground  power  station  begins  at  the 
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bottom  of  tlii>  slial't  ;  it  is  ^^o  \vv{  lii.i;!).  40  feet  wide,  and  200  feet 
lonj4'.  Tlic  i)c'nstock  k-adini;  lliroiiL;li  tlic  above  mentioned  sbaft  is  7.5 
leet  in  (bameter,  and  is  connecte<b  in  tbe  power  bouse,  to  a  borizontal 
(listribntini;  cbamber  of  10  feet  (bameter,  from  wbich  impulse  wbcels 
arc  fed. 

Tbere  are  two  adcbtional  sbafts  leatbng-  from  tbe  underground 
station  to  tbe  (Hstributing  station  at  tbe  banks  of  tbe  river,  one  bein^ 
utibzed  for  tbe  generator  cables,  tbe  otber  for  an  elevator.  Natural 
draft  is  establisbed  by  tbe  flow  of  water  in  tbe  tail-race,  causing  good 
ventilation  in  sbaft  and  generating  room,  wbicb  is  perfectly  dry  and 
bas  a  constant  temperature  of  55  degrees  F. 

In  selecting  a  site  for  tbe  power  bouse  tbe  cbaracter  of  the  soil 
must  be  given  careful  consideration  ;  tbis  may  mean  tbe  shifting  of 
tbe  power  house  to  a  location  otber  than  originally  determined  upon. 
It  is  necessary  that  test  holes  be  driven  to  ascertain  the  bearing  powder 
of  the  soil,  and,  if  this  is  soft,  it  might  be  necessary  to  remove  some 
of  the  upper  layer  and  refill  wdth  better  material  thoroughly  tamped. 
In  such  instance  it  is  advisable  to  have  one  monolithic  concrete  mat 
covering  the  whole  area  of  the  power  house.  Where  rock  is  encoun- 
tered the  bed  of  the  excavation  must  be  cleared  of  sand  and  loose 
boulders  to  give  a  proper  bearing  surface  for  the  foundations.  Piling 
is  often  necessary,  and  it  has  been  the  practice  of  late  years  to  use 
concrete  piling  of  various  types. 

The  foundations  are  usually  made  of  concrete:  i  :2^;5  rpixture 
for  the  smaller  foundations,  and  i  13  :6  for  larger  foundations.  Where 
exceptionally  heavy  foundations  are  necessary  rubble  concrete  may 
be  used  in  the  interest  of  economy.  Provision  must  be  made  for 
grouting,  varying  from  one  to  tw^o  inches  allowance  according  to  the 
size  of  machinery  to  be  set  thereon. 

Within  the  past  few  years  rapid  progress  has  been  made  in  the 
design  of  hydroelectric  plants,  but,  with  few  notable  exceptions, 
nothing  has  been  done  as  to  the  architectural  features  of  the  build- 
ings for  housing  the  machinery.  Necessity  requires  only  a  building 
sufficiently  strong  to  support  and  to  shelter  the  machinery.  The 
ultimate  aim  in  the  design  of  a  hydroelectric  plant  is  to  generate 
electricity  on  a  commercial  basis.  As  a  rule,  these  plants  are  located 
some  distance  from  the  centers  of  population,  consequently  tbe  archi- 
tectural features  have  been  grossly  neglected  in  the  design  of  power 
plants,  especially  in  America  and  Great  Britain.  This  is  quite  the 
opposite  to  the  practice  on  tbe  Continent  of  Europe,  wdiere  the  con- 
sideration given  to  the  architectural  features  of  many  plants  is,  from 
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llu-  Anu'iiran  |)()int  of  \  icw  ,  considcTc-d  most  cxai;'^\'raU'(l.  I'roiii  the 
C'oiitim-nlal  point  ol"  \\v\\ ,  tin-  arcliiliH-tinal  fcalurcs  of  power  ])lant.s 
are  eonsi(lere(l  (inite  as  important  as  those  of  private  or  mnnicipal 
I)nil(HnL;s.  The  same  stalc-ment  ap])hc'S  to  llie  sanitary  arran,L;ements. 
It  nmst  not  l)e  lost  si.L;"ht  ol  that  a  plant  weU  desij^ned  as  regards 
arehitertnral  I'eatnrt's  and  sam'tai-y  ])ro\ision  will  im])rovc  the  morale 
of  the  operatiiiL^  force,  and  i-e^nlt  also  in  a  higher  efficiency  of  the 
j)lant  as  a  whole. 

Some  of  the  accompanying;  ilhistrations  show  what  has  heen  done 
in  this  direction  on  the  Continent  of  iun-ope  ;  comments  are  hardly 
necessary  ;  the\    s])eak   for  themselves. 

^lany  engineers  as  well  as  the  general  ])ublic  have  a  biassed 
oi)inion  as  to  the  destruction  of  the  scenery  of  the  surrounding  coun- 
try by  the  erection  of  a  power  plant.  11iis  is  an  erroneous  conception, 
as  it  may  be  seen  from  the  ilhistrations  that  the  beauty  of  the  scenery 
of  the  surroundings  of  a  power  plant  may  be  greatly  enhanced.  Jt 
merely  resolves  itself  into  a  question  of  ability  on  the  part  of  the  de- 
signers to  design  a  plant  wdiich  will  harmonize  with  the  surrounding 
country,  and  it  should  l)e  remembered,  furthermore,  that  a  pleasing 
a])])earance  can  nearly  always  be  secured  without  adding  to  expense 


INTERIOR    OF     UPPENBORN    PL.\NT,     MUNICH.    GERMANY.        TURBINES    OF     I( 

POWER   UNDER  A   HEAD  OF  26  FEET. 


HORSE 


TYPICAL    AMKRKAN      1 1  VHKOKI.KI  TUH'     IM.ANTS. 
Above,  the  Croat   Northern   Power  Co..   Duluth.      I5elow,  tlie  Cazadero   IN.w.r   House.  Oregon. 
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ol'  iIk'  iiinKMtakiii.L;.  In  fad.  iiiaii\-  prominent  ])lants  which  arc  inaslcr- 
pieccs  of  n,L;hnc>s  ha\c'  cost  nincli  more  pci'  imil  capacity  than  (jthcrs 
which  arc  nolcd  lor  thi-ir  Uwc  a])pcai"ancc. 

'I'hc  superstructure  should  pix-fcrahly  he  made  hrcproof,  and  parti- 
cularly does  this  apply  to  ihc  huildins^s  containin<^  the  electrical  ecjuip- 
menl.  i'roi)er  provision  must  also  he  made  for  heatinj^  and  ventilation 
and,  as  pertains  to  the  latter,  louvres  should  not  be  located  in  the  roof 
above  the  .generators,  as  many  types  of  louvres  are  liable  to  leak 
upon  the  L^euerators  or  other  ])arts  of  the  electrical  equipment,  causing 
short  circuits  which  mii;ht  C()nse(|uently  result  in  serious  interruptions 
of  the  service  of  the  entire  system.  Idie  same  is  true  as  to  windows  in 
the  switching  room,  which  must  be  fixed  or  provided  with  locking 
devices  so  that  they  cannot  be  opened.  Experience  has  shown  that 
many  breakdowns  have  occurred  from  the  sudden  arising  of  storms 
and  lack  of  time,  or  neglect  on  the  part  of  operators,  to  close  the 
windows. 


INTERIOR    OF    SILL    PLANT,    INNSBRUCK,    TYROL,    EQUIPPED    WITH    2,500    HORSE-POWER 

IMPULSE    WHEELS. 

Mechanical  Equipment. 

Turbines  are  divided  into  two  general  types — reaction  and  im- 
pulse— depending  upon  the  action  of  the  water.  In  the  former  the 
flow  of  water  must  be  continuous  throughout  all  parts  of  the  turbine ; 
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that  is  to  say,  the  runner  must  be 
entirely  submerged.  In  the  im- 
pulse type  the  water  impinges  on 
parts  of  the  wheel  and  in  nearly 
all  cases  the  atmospheric  air  has 
free  access  to  the  remainder  of  the 
runner. 

Turbines  may  be  further  divid- 
ed, as  regards  their  construction, 
into  radial  flow,  axial  or  parallel 
flow,  and  combined  or  mixed  flow. 
In  the  radial  type  the  water  passes 
through  the  wheel,  either  inward 
or  outward,  at  right  angles  to  the 
axis  of  rotation.  In  the  axial  tur- 
bine the  general  direction  of  the 
water  is  parallel  to  the  axis  of  ro- 
tation. In  the  mixed-flow  turbine 
the  water  enters  radially  and  dis- 
charges axially,  ov  vice  versa.  The 
difl'crent  forms  of  reaction  tur- 
bines are  commonly  known  by  the  names  of  their  inventors,  as  the 
L'ourneyron,  which  is  a  radial  outward  flow;  the  Francis,  a  radial 
inward  flow  ;  and  the  Jonval,  a  parallel  flow.  A  combination  of  the 
Jonval  and  i-rancis  is  known  as  the  ''American"  type  and  is  today  the 
most  common  type  in  use  in  America  where  it  originated. 

Of  the  impulse  type  the  Girard  and  the  Zuppingcr  in  Europe,  and 
the  Pelton  in  America,  are  the  most  familiar  types.  It  might  be  of  in- 
terest to  state,  as  to  the  origin  of  the  im])ulse  wheel,  that  according 
to  IVofessor  I^^schcr  ( Zeitschrift  dcs  I'crciucs  dcutschcr  I ni^enieure, 
1(1).  i<S,  i(;()5)  Zuppingcr  instalk'(l  [Iw  first  tangential  wheel  at 
VVeilcr's  Mills,  near  P'redci-iclis  llat'cn  on  Lake  Constance  in  184^). 
This  same  engineer,  according  to  I ..  /odd  ( Scliweicerische  niui::;ei- 
titn^i^,  June  13,  1908)  built  for  the  I  laeninKMlc  Cotton  Mills  in  Dorn- 
birn,  (lermany,  a  tangential  wlieel  in  i(S()S-()(;  of  jjo  horse  power, 
making  300  revolutions  per  minute  under  a  head  of  550  feet.  This 
wheel  was  5  feet  in  diameter,  30  im-lies  wide,  mounted  upon  a  \ertieal 
shaft,  and  was  providecl  with  two  diaini'triealU'  opposite  iets  or  noz- 
zles.    The  highest  efliciene\  of  this  wheel  was  75  pei"  cent. 

The  low-head  turbines,  which  include  the  American  turbine,  are 
of  the  horizontal  and  vertical  types  and  fre(|nentl\   a  number  of  run- 


RUNNER  OF   A   5,000  HORSK-I'OW  KK 
PELTON    WHEEL. 


in/}h'()l:L/:Clh'IC-l:.\(.l\/:l:h'l\(,     I'K.ICI  ICli. 
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iKTs  arc  iii(»nnh'(l  npoii  a  single  ^liaft.      Ilicy  are  sonictinics  placed  in 
casings  and  at  ollu-i"  times  in  ()])en  llnnies. 

I'nder  niedium-Iiead  turbines  will  he  found  a  .^reat  variation  of 
t\pes.  ineludinjL;-  ]iii;h-  and  low-head,  which  is  due  to  the  fact,  as  i)re- 
viously  stated,  that  the  line  of  demarcation  between  low  and  medium, 


A    CONTJMiNTAL    H  N  I  U<i  M  i  i  (    i  |<  h      li'WKK    STATION.        INIKKIOk    AND    KXTKKIUK    OK    THh 
OBERMATT  PLANT,  LUCERNE,   SWITZERLAND. 
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and  medium  and  high  head,  is  not  distinctly  drawn.  However,  the 
majority  of  the  medium-head  turbines  are  of  the  Francis  type,  which 
are  either  of  horizontal  or  vertical  pattern  with  one  or  more  runners 
mounted  upon  a  single  shaft.  They  are  placed  either  in  an  open 
chamber  of  the  power  house  or  in  a  closed  chamber  or  casing  made 
of  cast-iron  or  steel  plates. 

The  figure  below  shows  a  vertical  Francis  turbine  as  installed  in 
the  Kykelsrud  plant,  Norway.  It  operates  under  a  head  varying  from 
52.5  to  62  feet,  with  a  water  consumption  of  670  to  530  cubic  feet  per 


VKftTKAr.-SMAIT     FRANCIS    TURBINF,     KVKlISK(ri)    I'LANT,    NORWAY 
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second  and  at  150  rcvoliitions  per  ininntc  it  develops  3,000  horse 
power.  It  will  he  noticed  that  this  turhine,  as  is  usual  in  this  type, 
has  a  spiral  casinj;-.  The  water  enters  this  casin^^  at  a  velocity  of 
()  feel  per  second,  which  is  |L;raduall\  increased  to  20  feet,  and  dis- 
chari;es  with  a  x'clocity  of  3.<;  feet  ))er  second. 

Below  is  shown  tlie  type  of  turhine  in  the  Ontario  Power  Com- 
pany's plant,  desii^ned  to  accommodate  twenty-two  turhines,  of  which 
ten  are  at  present  installed.  They  are  of  the  horizontal  Francis  type, 
built  by  Voith,  Ileidenheim,  Germany.  Tw(j  turhines  are  mounted  on 
a  single  shaft  arranged  so  as  to  balance  the  thrust,  one  of  the  three 
bearings,  however,  being  a  thrust  hearing.  Each  wheel  has  its  own 
feeder  penstock  connection,  the  two  wheels  discharging  into  a  common 
(iraft  tube  located  between  the  two  runners.  These  runners  are  of 
cast-steel  and  are  y^  inches  in  diameter ;  the  housing  is  of  structural 
steel,  rectangular  in  plan  and  spiral  in  elevation,  the  diameter  being 
16  feet.  They  operate  under  a  head  of  175  feet,  20  feet  of  which  is 
secured  by  the  draft  tube,  and  develop  12,000  horse  power  at  a  speed 
of  187.5  revolutions  per  minute. 


TWIN    FRANCIS    TURBINE,     I2,0O0    IIORSE-POWKK,    ONTARIO    POWER    COMPANY. 

The  Francis  and  impulse  wdieels  are  the  universally  used  wdieels  of 
the  high-head  type.  Probably  the  highest  head  developed  is  that  at 
the  Vouvry  plant,  near  Lake  Geneva,  Switzerland,  the  head  being, 
3,116  feet.  It  may  be  of  interest  to  state  that  probably  the  lowest 
head  utilized  is  also  found  in  this  district,  being  i6j/<  inches. 
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Of  the  high-head  turbines  used  in  America  the  most  prominent 
type  is  the  impulse,  commonly  called  the  Pelton  wheel.  This  is  a 
very  simple  machine ;  it  consists  of  a  wheel  with  a  number  of  buckets- 
mounted  circumferentially.  The  wheel  is  usually  mounted  on  a  hori- 
zontal shaft,  one  or  more  on  a  single  shaft.  The  water  from  the  pen- 
stocks is  directed  against  the  buckets  through  one  or  more  nozzles. 
Typical  installations  are  those  of  the  well-known  Kern  River  plant 
of  the  Los  Angeles  Edison  Company  near  Salt  Lake  City,  Utah.  In 
the  latter  case  we  find  two  wheels,  mounted  upon  one  shaft  and  en- 
closed in  one  casing,  each  wheel  being  provided  with  24  cast-steel 
buckets,  and  operating  under  a  head  of  1,750  feet. 


SECTION    TIIROIKIH     POWKR    IM-ANT.    ONTAUIO    I'OW  KK    lOMl'ANV. 

As  already  stated  I'rancis  turbines  are  also  used  for  high  heads 
and  page  357  shows  a  9,700  h()rse-i)()wer  turbine  of  this  lyi)e  as  in- 
stalled for  the  California  (las  and  I^'Jectric  Corporation.  It  is  designed 
to  operate  under  a  head  of  550  feet,  making  400  revolutions  per 
minute.  Until  recently  this  turbine  was  known  as  the  largest  o\  this 
tyi)e  ever  constructed.  I  lowever.  1  J.ooo  horse-power  units  have  since 
been  put  in  operation,  and  in  tlie  near  future  units  of  17,000  kilowatts 
will  l)c  in  service  at  the  Ixjukanfos  plant  in  Norway.  This  ])lant, 
whicli  is  being  l)uilt  for  the  production  of  air-salti)etre  (artiticial  ni- 
trate), will  have  a  first  installation  of  five  such  units.  It  might  be  of 
interest  to  state  that  there  i^  a  great  future  for  this  product,  for  which 
several  |)Iants  are  already  in  operation  and  the  ultimate  aggregate 
capacity  will  soon  reach  4()().()()()  hoise  power. 

Wherever  possible-,  turbines  should  be  i)rovided  witli  draft  tubes 
when  additional  head  can  be  therel)y  secured  While  it  is  not  usual 
t(j  provide  impulse  wheels  with  draft  tubes,  thi>  may  l)e  done  in  con- 
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iK'clioii  with  >iii;ill  iiiiiis,  and  w c  find  an  installation  (jf  this  kind  at 
Chnr.  S\\  it/crland.  w  hciT  wIuh-I^  of  250  liorsc  power  (j])crate  under  a 
head  of  2^2  \vv{,  ihe  head  L^aincd  1)\  the  use  of  the  draft  tuhcs  beinj:^ 
about  15  U'l'l  W  lu'ii  impnlst-  wheels  are  so  e(|nii)pe(l  the  wheel  must 
run  in  a  j)artial  vaeunni,  the  water  eohnnn  in  the  draft  tube  l)einj^  so 
ret;ulated  that  the  surface  of  the  water  in  tiie  draft  tube  is  about  2  feet 
below  the  wheel.  This  is  accomplished  by  providing  the  ui)i)er  end 
of  the  draft  tube  with  an  air  cock  controlled  by  the  governor. 

The  theoretical  height  of  head  that  can  be  obtained  by  a  draft 
tube  is  34  feet,  equal  to  the  pressure  represented  by  a  i)erfect  vacuum. 
However,  on  account  of  frictional  loss  and  leakage,  the  head  obtainable 
in  practice  by  the  use  of  the  draft  tube  is  much  less,  and  decreases 
with  the  increase  of  diameter  and  vice  versa.  According  to  Meissner, 
the  practical  heads  due  to  draft  tubes  are  as  follows,  the  dimensions 
being  converted  into  feet  and  given  in  round  numbers : — 


Diameter  of  Dra 

ft-tubes 

D 

raft  Head 

in  Feet 

in  Feet 

2 

27 

4 

21 

6 

17 

8 

14 

10 

12 

Draft  tubes  should  always  be  made  conical,  with  the  large  end  at 
the  bottom,  so  as  to  reduce  the  velocity  of  discharge,  and  the  upper 
end  must  be  of  the  same  size  as  the  discharge  outlet  of  the  turbine  so 
as  to  avoid  abrupt  changes  in  the  velocity  of  the  water.  The  velocity 
of  discharge  from  the  draft  tube  should  be  about  2  feet  for  low  head, 
3  feet  for  medium,  and  4  to  7  feet  for  high-head  turbines.  All  draft 
tubes  should  be  as  straight  and  free  from  bends  as  possible  and  the 
lower  end  must  be  water-sealed  at  least  6  to  12  inches  for  small-size 
and  18  to  24  inches  for  large-size  turbines.  They  must  be  made 
strong  enough  to  resist  collapsing  strain  and  must  be  properly  an- 
chored to  avoid  vibration. 

Turbines  and  water  wheels,  particularly  wdien  coupled  to  genera- 
tors as  is  the  case  under  discussion,  must  be  provided  with  efficient 
governing  devices  to  maintain  a  nearly  constant  speed.  The  irregular 
operation  in  hydroelectric  plants  may  have  its  origin  in  the  hydraulic 
end,  because  of  water  hammer,  surging  in  the  penstock  or  draft-tube, 
or  loss  of  vacuum  in  the  latter,  etc. ;  in  the  mechanical  end,  because 
of  poor  operation  of  the  turbines  and  the  supply  gates,  or  controlling 
of  waste  water  in  case  of  sudden  shut-downs  which  might  arise  from 
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the  hydraulic,  mechanical,  or  electrical  end  of  the  station.  There  are, 
of  course,  other  factors  which  may  necessitate  the  choosing  of  a 
governor  adapted  to  control  load  fluctuation  for  a  particular  plant ; 
for  instance,  successful  operation  of  a  high-head  plant  may  be  accom- 
plished in  one  case  by  a  quick-acting  and  in  another  by  a  slow-acting 
governor.  Where  the  load  is  steady  a  slow-acting  governor  gives  the 
best  results. 


5,000      H(>HSK-l'0\Vi:i<      I.MI'll.SK       VVIIKKI.     VVITir    NON- W  ATKR-W  ASTl  N'C.      ND/.ZI.F.      AND 


COVKKNOK 

In  addition  to  a  governor,  the  turhiiU"  may  be  j)rovi(led  with  a 
special  l1v-\vlu-el.  A  i^ood  doigner,  however,  considers  a  tly-wheel  in 
comuH'tioii  with  a  tinbiiu'  govt'iMior  as  an  unnecessary  adjunct,  as  the 
runner  of  the  turbine  or  the  revolving  I'lcld  ot'  the  generator  should  be 
designed  to  serve  the  same  purpose.  A  i)lant  with  a  great  fluctuation 
in  load  is  best  controlled  by  (|uick-acting  governors  and  such  may  be 
provided  with  auxiliaries  to  by-pass  the  water  into  the  tail-race,  as 
otherwise  the  sudden  cut-off  of  the  moving  column  of  water  will  set 
up  violent  surges,  and  liability  of  damage  to  governor  as  well  as  pen- 
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Stock  may  occur.  To  prevent  an  excessive  waste  of  water  the  gov- 
ernor should  be  designed  to  close  the  supply  through  this  by-pass  as 
soon  as  the  shutting-off  of  the  turbine  is  complete. 

A  governor  of  this  type  which  has  been  installed  in  the  Brusio 
Plant  and  also  in  many  other  prominent  plants  is  shown  on  page  360. 
As  will  be  seen  the  nozzle  is  stationary,  while  the  needle  is  moved  to 
and  fro  by  a  piston  controlled  by  the  governor  which  also  actuates  the 
by-pass  located  in  the  continuation  of  the  penstock.  The  main  valve 
closes  simultaneously  with  the  by-pass.  The  figure  above  is  another 
type  of  Swiss  governor  used  in  connection  with  a  so-called  spoon- 
wheel  turbine.  It  is  operated  by  means  of  gearing  from  the  main 
shaft  and  adjusts  the  opening  of  the  jet  by  means  of  an  oil-actuated 
piston  device.  The  nozzle  opening  is  6  by  3.5  inches  and  the  port 
opening  is  varied  by  a  hinged  jaw.  The  opening  and  closing  action 
of  the  by-pass  takes  place  simultaneously  with  that  of  the  nozzle.  As 
with  the  previously  described  governor,  the  closing  of  the  main  valve 
is  by  automatic  action  and  can  be  accomplished  in  20  seconds,  while 
the  action  of  the  governor  in  throwing  off  the  full  load  (2,500  horse 
power)  requires  2  to  2.5  seconds,  giving,  after  6  seconds,  a  speed  reg- 
ulation of  4  per  cent. 

There  are  several  more  or  less  popular  regulating  devices  on  the 
market  such  as  the  Lombard,  Pelton,  Replogle  and  Glocker,  etc.    As 


362 


THE    ENGINEERING    MAGAZINE. 


(.l.(KKi;U-\V  II  riK    CONKKNOk. 

the  operation  of  the  I'clton  governor  is  (hffercnt  from  the  luiropean 
governors  employed  in  connection  with  impulse  wheels  the  mode  of 
operation  is  here  given. 

The  usual  method  of  controlling  the  speed  of  a  Pelton  wheel  is  by 
means  of  a  deHecting  nozzle,  needle  nozzle,  or  a  comhination  of  both, 
the  type  most  suitable  for  use  depending  upon  the  conditions  of  head, 
power,  and  character  of  load.  '\\\v  detlecting  nozzle,  proviiled  with  a 
ball  and  socket  joint,  is  raised  or  lowered,  thus  throwing  the  stream 
(jn  or  off  tile  buckets.  The  power  of  I  he  wheel  is  increased  or  dimin- 
ished accordingly  as  the  load  varies.  A  steel  dellecting  plate  which  de- 
flects the  stream  itself  is  sometimes  used  to  accomplish  the  same  re- 
sult when  the  design  will  not  admit  of  a  dellecting  nozzle. 
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Tlu"  iu'imIK-  n(»//K'  cdiisisls  of  a  iioz/.lc  1)()(1\  in  wliicli  is  iiiscrU-cl 
a  conci'iitrir  tapcri'il  iic-i'dK',  a  cliaiiL;!'  of  position  corrcsjxindinL;'  lo  a 
chaiii^c  in  the  (li>c'Iiai\L;c  area  of  the  no/.zlc. 

Plants  cuntinnc  to  l)o  installed  in  which,  when  impulse  wheels  arc 
.shut  clown,  the  entire  supply  of  water  is  directed  from  the  wheel  and 
wasted  through  the  tail-race  instead  of  heing  so  controlled  that  this 
water  may  be  stored  or  impounded  behind  |)i-()j)erly  designed  dams  as 
a  reserve  for  dry  seasons,  thus  doing  away  with  the  necessity  of  an 
auxiliary  steam  or  gas-engine  plant  to  meet  such  emergency.  Wasting 
water  in  this  way  has  another  great  disadvantage,  inasmuch  as  this 
water,  on  account  of  the  great  force  with  which  it  is  discharged  into 
the  tail-race  or  river  below,  will  wash  out  the  earth  and  endanger  the 
foundations  of  the  structure.  At  a  notable  installation  in  California 
such  waste  water  is  causing  a  considerable  washout.  This  may  be 
overcome  by  directing  this  waste  water  into  the  tail-race  without 
having  any  injurious  elTect  upon  foundations  through  the  washing 
away  of  surrounding  earth.  Such  provision  was  made  in  connection 
with  the  Kern  River  Plant  No.  i  at  Los  Angeles,  by  installing  heavy 
curved  deflector  plates  of  steel  so  designed  as  to  direct  the  water 
through  two  right  angles  before  it  is  allowed  to  pass  into  the  tail- 
race. 

Power-plant  designers  should  accept  only  such  guarantee  tests  as 
are  made  in  the  power  plant  itself  under  the  regular  operating  condi- 
tions. With  such  policy,  w  hich  is  strictly  adhered  to  in  Europe,  higher 
efficiencies  will  be  obtained  in  the  future. 


METAL-WORKING  PLANTS  AND  THEIR   MACHINE- 
TOOL  EQUIPMENT. 

By  Charles  Day. 

In  this  article  and  a  second  on  the  same  to])ic,  to  follow  next  month,  Mr.  Day  analyzes 
the  machine-tool  eciuipment  of  metal-working  plants — not  in  detail,  but  in  general  character 
as  influencing  especially  the  design,  layout  and  structural  features  of  the  buildings.  This 
first  part  covers  the  general  classification  and  the  characteristics  of  general  metal-manufac- 
turing establishments.  The  July  section  will  consider  heavy  and  general  machine-tool  shops. 
— The  Editors. 

IN  four  articles  published  in  Tme  Engineering  M.xgazine,  Sep- 
tember to  December,  1909,  the  manner  in  which  the  work  of  plan- 
ning and  building  industrial  plants  should  be  carried  out  was 
analyzed,  formulated,  and  discussed.  Consideration  was  given  pri- 
marily to  certain  broad  principles  governing  this  work  irrespective  of 
the  output  for  which  the  plant  is  designed.  Knowledge  of  these 
principles  is  effective  only  wlicn  it  is  coupled  with  a  thorough  under- 
standing of  the  special  requirement  of  the  particular  business  we  are 
providing  for.  The  next  logical  step  in  the  development  of  this 
subject  is,  therefore,  the  study  of  the  characteristics  of  the  particular 
type  of  plant  most  interesting  to  the  large  majority  of  those  con- 
cerned with  the  engineering  industries,  This  is  the  plant  whose  pre- 
dominant function  is  the  working  of  metals. 

Iwen  here  specific  re(|nircnK'nts  vary  widely  in  different  branches 
of  the  metal  trade.  Conditions  are  not  exactly  the  same  in  any  two 
cases.  Nevertheless,  metal-working  i)lants  have  well  defined  charac- 
teristics which  can  be  classified  according  to  the  specific  aims  of  the 
|)articular  establishments  included  in  the  geneial  category.  1  (V^  not 
pro|)ose  now  to  include  in  this  group  smelting  or  reduction  of  crude 
materials  to  metallic  foi-m,  nor  Hu-  making  of  castings;  bnt  onl\  those 
maiuifacturing  establishments  and  (  mni-i-  paiMicnlarly  )  tlie  machining 
dej)artments,  in  which  metals  are  converted  into  uUimate  commercial 
products  such  as  machine-tools,  aiitoniobiks.  sewing  machines,  electric 
generators,  watches,  etc. 

The  various  kinds  of  j)lants  mider  consideration  will  be  divitled 
into  three  grouj)^.  de|)en(hng  upon  [\\v  character  of  their  output 
(Chart    I,  page  ,^^»5)-      'he  nature  of  mitst  metal-working  businesses 
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is  such  tlial  they 
<lo  iK)t  fall  wholly 
within  llic  clear 
couriiic's  of  aii\'  one 
()i  the  ^n-Qiips,  al- 
thouj^h  in  almost 
every  case  there 
is  a  predominatinjT^ 
tendency  toward 
one  of  them.  It 
will  he  shown  that 
the  exactness  of  so- 
lution that  can  be 
attained  when  lay- 
in<T^  out  a  new  plant 
differs  in  degree 
quite  markedly  for 
each  of  the  groups, 
being  a  maximum 
in  the  first  and  a 
minimum  in  the 
third.  A  proper 
understanding  of 
this  condition  re- 
sults in  a  much 
clearer  conception 
of  the  whole  sub- 
ject of  metal-w^ork- 
ing-plant. 

The  conduct  of 
all  businesses  com- 
ing under  the  class- 
ification in  question 
involves  five  fac- 
tors, /.  e.,  Mate- 
rials, Equipment, 
Buildings,  Labor, 
a  n  d  Administra- 
tion. Each  of  the 
depart  m  e  n  t  s 
or    kinds    of    work 
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indicated  to  the  extreme  right  of  the  chart  comprises  all  of  these 
factors,  the  names  being  merely  indicative  of  the  functions  per- 
formed. This  self-evident  fact  is  alluded  to  only  because  it  is  the 
purpose  to  show  that  while  machine  work,  smith  work,  the  storing 
of  parts,  etc.,  are  common  to  all  of  the  plants  coming  within  the 
classification,  yet  the  manner  of  providing  for  and  administering 
each  of  these  has  well  defined  characteristics  which  can  be  logically 
sub-divided  for  the  purpose  of  analysis  in  accordance  with  the  three 
groups  given  in  the  chart.  These  characteristics  are  briefly  referred 
to  below  and  can  be  identified  by  the  letters  and  numbers  correspond- 
ing to  the  divisions  of  the  chart. 

I  wish  to  emphasize  that  this  analysis  is  for  the  purpose  only  of 
setting  forth  some  of  the  more  important  recjuirements  of  metal- 
working  plants  in  a  manner  that  may  possibly  prove  helpful  to  the 
engineer  engaged  upon  this  work,  through  giving  him  a  more  com- 
prehensive understanding  of  the  limits  attainable  in  the  satisfaction  of 
the  conditions  imposed  by  the  principal  branches  of  the  metal- 
working  industry. 

M— (i)  MANUFACTURING  WORK. 
(Characteristics.) 

M  (i)  a — Materials — Usually  of  such  a  character  and  required  in 
such  quantities  that  they  can  be  readily  handled  and  stored  through  the 
provision  of  special  tote  boxes,  racks,  bins,  etc. 

M  (i)  b — Equipment — Principally  special  in  character;  sometimes 
available  as  stock  machinery,  otherwise  built  to  order  in  accordance  with 
special  designs. 

M  (i)  c — Buildings — Single-story  or  more  often  multiple-story — 
of  types  standard  for  such  structures  considered  on  their  own  account, 
tiie  product  not  being  an  influencing  factor. 

M  (i)  d — La!U)k — Comparatively  low-grade  lielp  skilled  in  the  per- 
formance of  single  ()|)erati()ns,  excepting  a  small  i)art  t)f  the  force  com- 
posed of  high-class  mechanics. 

M  (i)  e — Administration — Clearly  defined  conditions  as  to  mate- 
rials, c(iuii)mcnt,  and  fiinctioiLS  of  employees  |)ermits  of  the  most  ready 
establislnnent  of  a  fixed  policy  as  to  operating  methods  and  |)rovisions 
for  expansioiL 

M  (l)  a,  1),  c,  d,  e — 'i'lu-  prohlem  of  pl.iiil  lavotit  for  industries  in  this 
group  permits  more  readily  of  exact  solution  than  for  either  of  the 
grouj)S  that  follow.  T'cpiipmeiit  is  largely  speeial.  Buildings  are  of 
standard  tyj)es  suited  to  property  conditions.  Administration  methods 
arc  capal)le  of  accurate  defmition.  and  standards  can  he  adhered  to  ow- 
ing to  the  repetitive  feature  of  the  mamifacture.  The  final  layout  of 
e(|uipment  and  ))uildings  indieates  directly  (to  a  very  considerable  ex- 
tent)   tile  (iesirecl   method   of   operation. 
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M— (j)  iii:,\\  ^   M.\(  iiixi-:  wokk. 

(( 'li.ir.ictrristics,) 

M  (2)  a — Matkriai.s — Usually  comparatively  heavy,  c|nitc  diversi- 
fied and  bulky,  so  luakinj^  the  solution  of  handlinj^  and  stf)rinji^  methods 
more  ditVicult  than  for  shops  in  the  first  class,  although  reasonably  fixed 
conditions  are  presented. 

I\r  (2)  b— I''ouii'MENT — Generally  stock  machine  tools,  adapted  to  a 
considerable  ran<;e  of  work  as  compared  with  the  wholly  special  ecpiip- 
ment   characteristic  of  the  first  class. 

M  (2)  c — Buii.DiNcs — Special  to  suit  the  size  of  the  work  performed 
in  them,  and  incorporating  structural  features  that  arc  used  in  the  same 
sense  as  equipmnit. 

M  (2)  d— LA150R — A  predominatino^  part  properly  experienced  in 
respective  trades,  not  merely  skilled  in  the  attendance  of  machines  per- 
forming single  operations. 

]\I  (2)  e — Administration — Conditions  as  to  materials  and  equip- 
ment and  functions  of  employees  are  not  capable  of  standardization  in 
the  sense  that  is  practicable  in  shops  of  the  first  class,  so  that  intelligent 
direction  of  the  work  requires  the  constant  application  of  scientific 
methods  based  upon  elemental  understanding  of  all  factors  involved  and 
applied  through  carefully  devised  system. 

M  (2)  a,  b,  c,  d,  e — The  problem  of  plant  layout  for  industries  in 
this  group  is  the  most  complex;  for,  while  capable  of  reasonably  definite 
solution,  the  greatest  variety  of  factors  is  presented.  Equipment  is 
largely  comprised  of  standard  types  of  machines.  Buildings  are  special. 
Administration  is  complex.  The  final  layout  of  equipment  and  buildings 
suggests  directly  only  in  small  measure  the  method  of  operation  intended. 

M— (3)  GENERAL  MACHINE  WORK. 

(Characteristics.) 

M  (3)  a — Materials — The  character  and  amount  of  materials  can 
be  anticipated  only  in  small  part,  owing  to  uncertainty  of  kind  of  work 
that  will  be  done.  Consequently,  there  is  imposed  a  wide  demand  upon 
the  receiving  and  stores  departments. 

M  (3)  b — Equipment — Principally  stock  machines  suited  to  very 
wide  range  of  work.  Occasionally  special  machinery  for  possible  re- 
pairs on  special  parts.  Selection  of  types  and  determination  of  amount 
of  equipment  can  be  approximated  only. 

M  (3)  c — Buildings — The  character  of  work  to  be  done  is  usually  a 
governing  factor  in  their  design.  Precise  definition  of  types  and  sizes  is, 
however,  seldom  practicable. 

M  (3)  d — Labor — Especially  versatile  in  respective  trades.  Possibly 
not  so  capable  at  any  one  job  as  operators  in  shops  of  second  class,  but 
competent  throughout  a  much  wider  range  of  performance. 

M  (3)  e — Administration — The  system  of  management  must  be 
the  one  that  will  prove  most  effective  under  circumstances  that  make  it 
impossible  to  anticipate  exact  conditions  from  day  to  day.  Each  case 
must  be  worked  out  along  special  lines  and  often  conditions  are  such  as 
not  to  justify  a  highly  perfected  system. 
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GENERAL  MACHINE  WORK. 

(Concluded.) 

M  (3)  a,  b,  c.  d,  e — The  problem  of  laying  out  plants  coming  within 
this  group  is  capable  of  the  least  definite  solution.  Equipment  is  largely 
standard,  suited  to  wide  range  of  work.  Buildings  standard  or  special, 
depending  on  the  kind  of  work  that  is  desired.  Administration  methods 
must  be  suited  to  the  uncertain  conditions  and,  while  in  one  sense  the 
conditions  call  for  the  most  highly  perfected  system,  incidental  condi- 
tions prohibit  or  do  not  justify  their  introduction.  In  any  case,  it  is 
system  that  works  from  day  to  day  and  cannot  plan  for  the  future. 

The  ptirpose  of  classifying  our  stibject  in  the  manner  given  above 
was,  primarily,  to  provide  a  logical  basis  for  its  discussion.  We 
will  now  consider,  individually,  each  of  the  factors  composing  the 
three  principal  groups. 

M  (i)  a— Materials— Usually  of  such  a  character  and  required  in 
such  quantities  that  they  can  be  readily  handled  and  stored  through  the 
provision  of  special  tote  boxes,  racks,  bins,  etc. 

The  term  "Manufacturing  Work"  is  used  in  the  customary  in- 
dustrial sense — namely,  the  kind  of  work  that  involves  the  making 
of  certain  articles  in  very  large  quantities,  the  repetition  of  various 
operations  being  the  essence  of  the  manufacturing  feature.  The 
necessity  of  manufacturing  in  such  large  lots  as  w^e  have  under  con- 
sideration arises  principally  in  connection  with  articles  that  are 
purchased  for  individual  use,  such  as  watches,  cooking  utensils,  type- 
vvi  iters,  sewing  machines,  etc.  Of  course,  there  are  exceptions  to 
this  rule  such  as  the  automobile,  but  even  in  its  case  the  actual 
manufacturing  operations  are  performed  upon  comparatively  small 
parts. 

Consequently,  materials  purchased  by  manufacturing  concerns  are 
characterized  1)\'  their  c()mi)arative  lightness  and  the  fact  that  they 
arc  required  in  great  (juantitics.  Therefore,  the  stores  department 
can  be  laid  out  with  very  considerable  accuracy,  providing  special 
bins  and  racks  f(^r  the  storage  of  different  material  and  they  can 
be  efficiently  transported  in  lots  through  the  use  of  tote  boxes 
or  other  ecpiipnicnt  adapted  partictdarly  to  them. 

M  (i)  1)  I'.gnii'MKNT-  I'riiuipallv  special  in  character,  sometimes 
available  as  stock  luachincrv,  otherwise  built  to  order  in  accord.nice  with 
special  designs. 

The  types  of  special  ecpiipment  used  in  luatuifacturing  plants  are 
designed  ordinarily  for  the  performance  of  but  a  single  job,  or  in 
many  cases,   but   for  a   single  operation.      I''rc((uently,   however,   ad- 
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jiistnicnts  aic  proxidi-tl  which  permit  of  ihu  perfijrmaiiee  ot  other 
jubs  ur  operations  which  arc  of  the  same  i^eiieral  kiiul,  Ijut  usually 
special  eciuipnient  is  used  excliisivel\'  for  tlie  ])erf{jrniancc  of  certain 
fixed  operations.  'I'here  is  s[)ecial  machinery  for  which  there  is  so 
large  a  demand  Ihat  it  is  a  rei;ular  line  of  output  of  certain  of 
the  machine-tool  l)uil(lers;  and  then  a!L;ain,  the  machinery  used  to 
manufacture  special  articles  which,  either  through  patent  protec- 
tions or  for  other  causes  arc  made  only  by  one  or  at  the  most  a  few 
concerns,  nuist  be  ])uilt  to  order  in  accordance  with  special  designs. 
The  ability  exercised  in  the  design  of  such  equii)ment  has,  neces- 
sarily, a  very  great  bearing  u])on  the  efficiency  of  the  plant,  as  the 
amount  of  output  is  directly  dependent  upon  the  performance  of 
the  machines  themselves. 

It  is  particularly  in  regard  to  equi[)ment  designed  for  the  manu- 
facture of  articles  for  which  there  is  a  large  demand  that  standard 
types  have  been  perfected,  the  use  of  which  can  be  counted  upon 
when  laying  out  a  new  plant.  It  is  not  practicable  as  a  general  thing 
for  the  engineer  who  is  engaged  upon  such  w^ork  to  take  under 
consideration  the  design  of  process  apparatus  or  special  machinery. 
Therefore,  he  is  confronted  with  a  very  specific  problem  in  so  far 
as  equipment  is  concerned. 

M  (i)  c — Buildings — Sinj^Ic-story  or  more  often  multiple-story — of 
types  standard  for  such  structures  considered  on  their  own  account,  the 
product  not  being  an  influencing  factor. 

Several  functions  are  performed  by  the  buildings  used  to  house 
industrial  work,  the  more  important" of  which  are;  first,  to  afford  pro- 
tection against  unfavorable  weather;  second,  to  allow  of  a  floor  area 
greater  in  the  aggregate  than  the  area  of  the  property  occupied 
(accomplished  through  the  adoption  of  multiple-story  structures)  ; 
third,  to  afiford  fire  protection ;  and  fourth,  to  serve  in  part  as  equip- 
ment through  providing  the  means  of  support  for  line-shafting, 
traveling-crane  runways,  etc.  The  first  three  considerations  usually 
govern  for  the  class  of  work  that  w^e  are  considering.  As  manufac- 
turing work  is  light  in  character,  the  amount  of  head  room  between 
floor  and  ceiling  that  is  required  for  proper  light  and  ventilation 
(which  is  satisfactory  for  light  overhead  line  shafts),  is  found  to  be 
adequate.  Therefore,  the  building  structures  are  not  governed  spe- 
cifically by  the  detail  processes  of  manufacture,  but  are  types  suitable 
for  various  other  classes  of  occupancy.  It  is  often  desirable,  from  the 
standpoint  of  investment,  to  assure  the  fulfilment  of  this  condition 
even  if  slight  industrial  disadvantages  result. 


.370 


THE    ENGINEERING    MAGAZINE. 


The  sketches  below  show  buildings  of  multiple-story  type  suited 
to  general  manufacturing  operations.  The  illustrations  on  following 
pages  exemplify  buildings  belonging  to  the  second  and  third  groups 
in  the  classification  here  adopted — that  is,  to  definite  comparatively 
heavy  machine  work  or  to  general  machine  work.  They  are  shown 
here  for  comparison  though  their  specific  discussion  will  not  be  taken 
up  until  next  month. 
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M  (1)  (I  Laiiou — roniparalivcly  low-j^radc  liclp  skilled  in  llic  pcr- 
fi)rinaiu-c  of  siii;;lc  operations,  cxc(.i)tiiij;  a  small  part  of  the  force  com- 
posed of  hij^li  class  mechanics. 

Wlicn  the  character  of  the  work  is  siicli  as  to  lend  itself  to  nianii- 
factiire  by  means  of  special  and  atitomatic  machinery,  highly  skilled 
operators  are  usually  needed  only  for  the  i)erformance  of  certain 
auxiliary  functions — that  is,  the  special  machinery  may  require  at- 
tendants whose  entire  duty  it  is  to  furnish  the  work  to  the  machine 
and  to  remove  the  finished  product.  While  this  may  necessitate 
a  considerable  amount  of  dexterity  upon  the  part  of  such  operators, 
the  work  is  of  such  a  nature  that  comparatively  low-grade  help  can 
be  trained  to  a  high  point  of  efficiency.  The  great  advantage  these 
manufacturing  methods  afTord  is  that  quality  and  quantity  of  work 
done  are  almost  wholly  beyond  the  control  of  the  machine  attendants. 
As  a  rule  the  class  of  operators  just  referred  to  are  more  readily 
disciplined  than  skilled  artisans.  The  question  of  their  segregation 
arises  only  when  it  is  necessary  to  meet  objections  that  may  be  ad- 
vanced by  skilled  workers. 

The  maintenance  of  conditions  that  permit  the  employment  of 
low-grade  men  is  made  possible,  however,  only  through  the  fact 
that  a  small  force  of  very  high-class  mechanics  is  engaged  to  make 
all  of  the  dies,  jigs,  templets  and  other  special  accessories,  and 
conditions  favorable  to  their  most  efficient  performance  must  be 
established.  It  is  often  desirable  to  segregate  these  men,  and  when 
their  work  has  to  do  with  the  product  in  only  an  indirect  manner, 
their  services  are  made  available  to  a  number  of  departments  turning 
out  products  which  in  themselves  are  quite  difTerent. 

]\I  (i)  c — Administration — Clearly  defined  conditions  as  to  mate- 
rials, equipment  and  functions  of  employees  permits  of  the  most  ready 
establishment  of  a  fixed  policy  as  to  operating  methods  and  provisions  for 
expansion. 

The  purpose  of  a  system  of  administration  is  to  provide  the  execu- 
tive with  means  for  securing  the  results  for  which  the  plant  is 
operated;  viz.,  the  manufacture  of  a  certain  output  complying  with 
fixed  standards  as  to  quality  and  made  in  certain  definite  quantities. 

The  administration  of  manufacturing  plants  is  facilitated  through 
the  fact  that  the  quality  of  the  product  is  governed  largely  by  the 
performance  of  machines,  not  operators,  and  that  a  fixed  output 
can  be  secured  for  a  given  equipment.  Fixed  output  under  uniform 
conditions  of  attendance  should  result  in  uniform  operating  costs;  the 
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costs  being  low  because  the  vol- 
ume of  work  justifies  special 
equipment,  and  uniform  on  ac- 
count of  the  regularity  of  the  out- 
put. 

Owing  to  the  fact  that  in  the 
main  standard  types  of  buildings 
are  suited  to  manufacturing  work, 
it  is  usually  a  comparatively  sim- 
ple matter  to  provide  for  exten- 
sions through  the  construction  of 
additional  units  of  the  same  char- 
acter, although  when  new  build- 
ings are  occupied  there  is  usually 
required  a  reapportionment  of 
space  in  the  original  plant. 

Owing  to  the  special  character 
of    the    equipment,    there    is    no 
doubt  as  to  the  work  which  must 
be  performed  upon  it,  and  even 
though  there  are  a  great  number 
of  parts  entering  into  the  product, 
the  question  of  routing  is  a  com- 
paratively   simple    one,    and    the 
routing  plan  that  is  adopted  is  to 
a  considerable  extent  made  appar- 
ent by  the  layout  itself.     This  is 
illustrated  in  a  very  simple  form  by 
a  hat  factory,  where,  if  the  trucks 
transjiorting  the  hats  arc  removed 
in  the  manner  made  directly  evi- 
dent  by   the   arrangement   of   the 
machinery    in    departments,    they 
will   practically   mark  out   on   the 
lloor  of  tiic  various  buildings  lines 
identical  with  those  slunvn  on  the 
routing  diagram    (to  appear  in  a 
sul)se(|uent  article)  and  this  would 
he  tine  il   those  who  operated  the 
plant  li.id  never  seen  the  diagram 
in  (piestion. 
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A     MACHINE-SHOP    FOR     MANUFACTURE    OF    CONTRACTORS      DUMP    CARS,    INDUSTRIAL 
RAILWAYS,   ETC,      SPECIAL   WORK   OF    MODERATELY    HEAVY    CHARACTER. 

M  (i)  a,  b,  c,  (1,  c— RESUMfi. 

Owing  to  the  precision  with  which  most  of  the  fundamental  re- 
quirements of  manufacturing  plants  can  be  defined,  it  is  clear  that  they 
can  be  laid  out  with  a  ver}^  great  degree  of  accuracy.  The  perform- 
ance of  special  equipment  is  absolutely  definite  in  character.  The 
amount  of  such  equipment  required  can  be  calculated  with  preci- 
sion, and  the  amount  of  enclosed  floor  space  needed  can  be  readily 
ascertained  after  layouts  of  equipment  have  been  made.  Except  for 
the  buildings  themselves,  the  entire  plant  is  special  in  character  and, 
in  fact,  this  is  true  to  such  an  extent  as  to  make  the  layout  as  a  whole 
useful  in  connection  with  the  manufacture  of  but  a  single  line  of 
output.  The  number  of  plants  that  can  be  classed  properly  in  the 
group  we  are  considering  is  rapidly  increasing  owing  to  the  tendency 
toward  specialization  which  has  become  so  marked  a  factor  within 
recent  years. 

There  are  so  many  kinds  of  special  equipment,  that  it  will  not  be 
practicable  to  include  actual  illustrations  in  this  article,*  particularly 
as  many  of  them  are  familiar  to  the  reader.  The  influence  of  the 
character  of  the  work  upon  the  types  of  buildings  is,  however,  so 
very  marked  and  interesting  that  a  number  of  illustrations  are  given 
showing  cross-sections  of  certain  existing  shops  that  have  been  de- 
signed for  particular  lines  of  metal  work.  The  small  metal  parts  for 
the  corsets  manufactured  by  The  Warner  Brothers  Company  of 
Bridgeport,  Conn.,  in  the  buildings  shown  in  cross-section  on  page 
370,  are  turned  out  in  sufiicient  quantities  to  secure  the  full  benefit  of 
manufacturing  methods.     This  condition  is  also  well  exemplified  in 


*  Mr.    Day    dealt    with    machine-shop    equipment    in    considerable    detail    in    two    articles 
that  appeared  in  The  Engineering  Magazine  for  July  and  August,  1909. 
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the  building  (shown  in  cross-section  on  page  370)  in  whidi.  have 
been  housed  certain  of  the  principal  departments  of  S.  L.  Allen  & 
Company  of  Philadelphia,  manufacturers  of  light  agricultural  imple- 
ments. It  is  clear  that  the  structures  in  question,  which  are  of  the 
multiple-story  type,  were  designed  primarily  to  provide  the  neces- 
sary floor  areas  in  connection  with  the  available  property,  but  that  it 
was  possible  to  work  up  the  structural  details  to  satisfy  building  re- 
quirements upon  their  own  account  as  the  character  of  the  work  was 
not  a  governing  factor.  Thus  it  will  be  seen  that  these  buildings 
could  be  used  advantageously  for  other  purposes  than  those  directly 
intended,  providing  the  floor  areas  were  sufficient. 

The  concluding  part  of  this  discussion  next  month  will  take  up 
buildings  adapted  to  special  and  general  machine  work,  with  further 
reference  to  the  illustrations  of  that  type  presented  this  month.  These 
illustrations  will  be  then  introduced  again  for  convenience  of  refer- 
ence. 


HYDRAULICS  OF  THE  CHAGRES  RIVER. 

Hy  Ccii.  Henry  L.  Abbot. 

The  real  i)roblcm  of  tlic  Jslliinian  Canal  is  one  of  hydraulics — not,  as  very  generally 
assumed,  merely  one  of  navigation  or  finance.  General  Abbot's  exact  and  authoritative 
studies,  published  in  The  Knc;inekring  Magazine,  were  among  the  most  important  argu- 
ments leading  originally  to  the  selection  of  the  right  project.  Wc  arc  glad  to  be  once  more 
the  medium  of  giving  i)ublicity  to  this  paper,  prejiared  at  the  instance  of  the  National 
Academy  of  Sciences  (April,  1910)  answering  aflFirmatively  and  emphatically  the  question, 
lately  raised,  as  to  the  sufliciency  of  the  water  supply  even  with  the  huge  locks  provided 
by  the  present  plans. — The  Editors. 

IN  projecting  a  canal  across  the  Isthmus  of  Panama,  the  dominat- 
ing element  is  not  the  volume  of  excavation  at  the  Continental 
divide,  but  rather  the  hydraulics  of  the  Chagres  River  whose 
valley  must  be  traversed  throughout  the  greater  part  of  the  route. 
The  failure  to  appreciate  this  fact  largely  contributed  to  the  disaster 
of  the  first  French  Company,  and  it  is  through  the  elaborate  investiga- 
tions of  the  New  French  Company,  supplemented  by  those  now  in 
progress,  that  the  problem  has  become  perfectly  understood.  The 
climatic  conditions  are  of  primary  importance  in  a  study  of  the  hy- 
drology of  the  river,  and  they  are  so  different  from  those  of  the 
United  States  that  it  is  not  without  interest  to  contrast  them. 

The  average  annual  temperature  is  about  80  degrees  F.,  differing 
only  about  2y2  degrees  in  winter  and  summer.  Ice  and  snow  are  un- 
known. The  rainfall  is  much  less  irregular  than  with  us,  being  largely 
governed  by  the  motion  of  the  sun  in  declination.  The  latitude  of  the 
Isthmus  is  about  9  degrees  north,  and  as  the  sun  moves  north  and 
south  between  the  tropics  it  carries  with  it  an  ascending  current  of 
moist  air  which,  condensed  by  cold,  forms  a  rain-belt  varying  in  lati- 
tude from  month  to  month.  Its  passage  over  the  Isthmus  forms  two 
well-marked  seasons ;  three  comparatively  dry  months,  February, 
March,  and  April  when  the  sun  is  far  south ;  two  intermediate  months, 
January  and  May ;  and  seven  very  rainy  months  forming  the  rest  of 
the  year.  The  absence  of  frost  and  the  comparatively  normal  rainfall 
in  this  region  greatly  assist  hydraulic  studies. 

It  may  naturally  be  asked  what  river  in  the  United  States,  where 
the  climatic  conditions  are  so  dift'erent,   most  nearly  resembles  the 
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Cliagrcs  ill  resi)ect  to  volume  of  discharge,  and  thus  ilhistrates  t-lie 
effect  of  these  differences.  The  Roanoke  River  of  North  CaroHna 
affords  a  good  standard  of  comparison.  Above  Neal  its  drainage 
basin  covers  an  area  of  about  87,000  square  miles  with  an  annual  rain- 
fall of  about  51  inches.  The  studies  of  the  New  French  Company  in- 
cluded the  basin  of  the  Chagres  above  Bohio,  where  the  projected 
dam  was  located,  and  where  the  stream  at  extreme  low  water  nearly 
attains  the  level  of  mean  tide.  Above  this  point  the  drainage  area  is 
about  700  square  miles,  and  the  annual  rainfall  is  about  112  inches. 
Ill  respect  to  volume  at  ordinary  stages  the  two  rivers  are  very  similar. 
Simultaneous  gaugings  in  1896,  made  respectively  by  the  U.  S. 
Geological  Survey  and  the  New  French  Company  for  five  consecutive 
months,  indicated  almost  identical  discharges — about  5,800  cubic  feet 
per  second.  The  maximum  recorded  floods  of  the  two  rivers  indicate 
113,000  feet-seconds  for  the  Chagres  and  83,000  for  the  Roanoke,  the 
iieight  attained  above  low  water  being  respectively  about  40  feet  and 
30  feet.  At  low  stages  the  Roanoke  carries  the  larger  volume — as 
might  be  expected  since  its  drainage  basin  is  more  than  twelve  times 
as  large. 

The  topography  of  the  Isthmus  also  exerts  a  controlling  intlucncc 
upon  the  hydraulics  of  the  river.  The  stream  heads  in  the  Cordillera 
de  San  Bias  forming  part  of  the  Continental  divide,  which  is  here 
composed  of  ridges  about  2,000  feet  in  height  with  peaks  from  i,ooo 
to  2,000  feet  higher.  The  river  is  formed  by  two  main  branches,  the 
I'equeni  heading  near  the  Atlantic  coast  in  a  massive  limestone  region, 
and  the  Chagres  in  the  Continental  divide  where  hard  trap  rock 
abounds.  The  ui)per  tributaries  flow  through  canyons  cut  deeply  in 
the  rock,  with  numerous  rai)i(ls  and  falls.  The  two  branches  unite  at 
Dos  Bocas  about  ig  miles  above  Gamboa,  where  the  line  of  the  Canal 
is  reached.  In  this  (Hstancc  the  fall  in  water  surface  at  low  stages  is 
about  80  feet,  with  many  rapids.  The  channel  is  often  bordered  by 
limestone  bluffs  undercut  by  the  torrents  and  passing  gradually  below 
the  stratified  sandstone  of  the  lower  river.  The  entire  rcgic^n  is  cov- 
ered with  a  dense  tropical  forest.  Near  ( Jainboa  the  general  direction 
of  flow  changes  nearly  at  right  angles,  from  south-wc^t  to  north- 
west, and  tlic  live!"  joins  the  route  of  the  Canal.  Here  the  Knv-water 
surface  is  abnnt  46  feet  abo\c  nie.in  tide.  At  llohio  20  miles  below 
it  hardK  dilfei^  from  that  <>f  mean  tide,  although  the  distance  to  the 
sea  is  about  27  miles.  The  ti<lal  range  on  this  coast  is  insigniticant. 
varying  between  half  a  foot  and  two  feet  :  but  the  fact  that  the  river 
in  thr  la^t  2/  miles  \)i  il>  conisc  has  little  or  no  energv    in  reserve  to 
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tr.in^l)(>rl  its  wain-  to  tlu*  sf.i,  is  one  of  tlic  iiiosl  iniportaiiL  of  its 
hydroloj^v  for  (.anal  pniposes.  TIk'  accinnulatioii  of  water  to  siipi)ly 
the  needfnl  head  causes  lioliio  to  he  the  p(jint  vvlicrc  is  noted  in  great 
floods  the  niaxiinnni  rise,  about  40  feet.  Such  natural  conditions  near 
the  mouth  arc  phenomenal.  At  New  Orleans,  100  miles  above  the 
head  of  the  Passes,  the  total  range  is  only  about  14  feet,  to  compare 
with  51   feet  at  Cairo  more  tiian  1,000  miles  above. 

Another  peculiarity  of  the  Chagres,  which  attracts  the  attentic^n 
of  an  engineer,  is  the  nature  of  the  river  bars — especially  in  the  11 
miles  of  channel  next  above  (iamboa.  They  differ  widely  in  composi- 
tion ;  some  are  of  fine  sand,  others  of  pebbles,  others  of  rounded  stones 
three  or  more  inches  in  diameter ;  there  is  little  or  no  mixing  of  mate- 
rials. The  explanation  will  be  found  in  the  i)eculiar  regimen  of  the 
river.  Jn  the  dry  season  the  Chagres  is  a  gentle  stream  which,  as  we 
shall  see,  is  largely  fed  by  water  percolating  from  the  soil,  in  the 
lainy  season  its  character  is  quite  the  reverse.  The  sudden  cloud- 
bursts upon  the  mountains,  often  lasting  two  or  three  days,  create 
torrents  in  the  smaller  tributaries  which  uniting  in  the  river  bed  pass 
down  stream  like  great  waves.  In  the  narrow  canyons  of  these  head- 
waters the  elevation  of  the  water  surface  often  attains  heights  of  40  or 
50  feet  in  four  or  five  hours.  Several  times  the  surveying  parties  were 
endangered  by  these  rises,  and  indications  were  not  lacking  that  in 
great  floods  they  are  largely  exceeded.  In  the  main  stream  the  heights 
attained  above  low-water  level  are  of  course  much  less,  but  even  here 
the  volume  carried  may  range  in  twenty-four  hours  from  2,000  to 
4.0,000  or  more  cubic  feet  per  second,  with  corresponding  variations 
in  transporting  power  which  easily  explain  the  sorting  of  the  mate- 
rials forming  the  bars. 

Since  1883  automatic  records  have  been  made  at  Gamboa,  showing 
hourly  water  levels,  and  their  study  has  developed  interesting  facts. 
The  normal  height  in  the  rainy  season  is  about  10  feet  above  extreme 
low  water,  and  the  number  and  duration  of  the  freshets  above  this 
Iieight,  year  by  year,  afford  a  trustworthy  estimation  of  the  relative 
volumes  carried  and  hence  of  the  relative  rainfall  producing  them. 
The  annual  average  shows  19  freshets  lasting  221  hours,  ranging 
from  5  freshets  lasting  37  hours  in  1902  to  46  freshets  lasting  709 
hours  in  1887.  Furthermore  the  grouping  of  consecutive  years  is 
suggestive.  From  1883  to  1894  inclusive,  12  years,  the  average  an- 
nual number  of  freshets  was  2^,  lasting  354  hours,  while  for  the  next 
12  years  it  was  only  10  lasting  86  hours.  During  the  last  two  years 
the  average  has  again  increased,  being  20  lasting  298  hours.    It  may 
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be  added  that  studies  of  the  rainfall  records  and  measured  discharges 
of  the  river  are  in  perfect  accord  in  confirming  this  progressive  varia- 
tion in  annual  rainfall  and  stream  flow.  During  the  operations  of  the 
first  French  Company  the  most  unfavorable  conditions  were  the  rule. 
Heretofore  the  American  engineers  have  been  specially  favored,  but 
the  latest  records  suggest  that  a  change  may  perhaps  be  apprehended 
in  the  near  future.  Excessive  rainfall  of  course  is  unfavorable  to 
rapid  excavation  and  concrete  laying.  During  last  year  the  number 
of  freshets  was  considerably  above  the  average,  being  27  lasting  466 
hours,  but  it  may  be  noted  that  they,  did  not  materially  retard 
progress. 

Aside  from  these  considerable  freshets,  great  floods  are  a  charac- 
teristic feature  of  the  regimen  of  the  Chagres.  They  also  occur  peri- 
odically. The  first  of  record  since  the  opening  of  the  Panama  Rail- 
road in  1855  occurred  in  1879,  and  inundated  all  the  low  lands  of  the 
valley.  Four  more  occurred  between  1885  and  1893,  these  9  years 
being  included  in  the  period  of  excessive  rainfall;  12  years  of  exemp- 
tion followed;  since  then  two  great  floods  have  occurred,  one  in  1906 
and  the  other  in  1909.  These  floods  are  always  of  short  duration, 
hardly  exceeding  48  hours,  but  they  carry  immense  volumes  and  sub- 
merge large  areas  in  the  lower  valley. 

The  close  vicinity  of  the  route  of  the  Canal  to  this  turbulent  river; 
the  fact  that  near  Gamboa  its  bed  is  about  45  feet  above  mean  tidal 
level,  demanding  a  complex  system  of  dams  and  artificial  channels  to 
protect  a  sea-level  canal  against  inundation,  and  the  further  difficul- 
ties caused  by  the  excessive  tidal  range  in  the  Bay  of  Panama,  which 
may  equal  20  feet  twice  daily,  early  convinced  the  engineers  of  the 
New  I'Vcnch  Company  that  a  sea-level  construction  was  out  of  the 
question,  and  that  the  Chagres  must  be  regulated  by  a  great  artificial 
lake  to  be  entered  by  shij)ping  by  means  of  locks,  the  only  manner 
by  which  the  torrential  neighbor  can  be  perfectly  controlled.  This  de- 
cision entailed  an  elaborate  study  of  the  hydraulic  conditions  on  the 
Istlinnis  in  connection  with  the  question  of  water  sujiply  for  lockage  in 
the  dry  season.  The  discharge  of  the  river  was  regularly  gauged,  be- 
ginning in  iS(;(),  and  a  fund  of  information  now  of  great  value  to 
American  engineers  was  collected.  Time  docs  not  permit  even  a 
summary  of  these  hydraulic  investigations,  but  one  matter  of  interest 
from  a  scientific  i)<>iii(  of  \  ieu  may  be  considered,  nanielv  the  ultimate 
(lisi)ositioii   of  [\\v  laiiif.'ill. 

As  is  known  to  every  one.  ol  the  rain  wliich  falls  iqnui  the  smface 
of  the  earth  one  part  flows  directly  to  the  sea  through  the  channels 
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of  the  ri\crs;  another  part  suaks  into  the  ground,  of  which  much  the 
larger  portion  gradually  percolates  to  the  river  beds  and  thus  reaches 
ultiniatel\  the  same  destination  while  the  remainder  is  consumed  in 
the  subterranean  chemical  changes  in  ])rogress;  the  third  part  is  re- 
turned to  the  atmosphere  by  evaporation,  either  directly  or  through 
the  medium  of  plant  consumption.  The  relative  percentage  of  these 
three  parts  has  an  important  bearing  upon  the  question  of  the  water 
supply  of  a  canal  with  locks,  and  was  the  matter  to  be  elucidated. 
Many  streams  are  known  to  receive  large  volumes  of  water  by  perco- 
lation through  the  ground,  the  amount  depending  largely  on  the  geo- 
logical character  of  the  soil.  The  absence  of  frost  and  the  exceptional 
regularity  of  precipitation  on  the  Isthmus  specially  favor  the  study 
of  this  element  of  the  problem. 

The  daily  outflow  at  Alhajuela,  Gamboa,  and  Bohio  had  been  care- 
fully gauged  during  about  six  years.  The  catchment  basin  above  the 
latter  covered  an  area  of  about  700  square  miles,  divided  into  three 
sub-basins  of  known  area  in  which  the  average  rainfall  varied  some- 
what, but  where  a  sufficient  number  of  observing  stations  had  been 
occupied  to  afford  a  fair  knowledge  of  the  relative  and  absolute  pre- 
cipitation in  each.  These  data  permitted  a  satisfactory  analysis  of  the 
ratio  between  downfall  and  outflow  throughout  the  entire  district — 
the  gauged  outflow  being  of  course  transformed  from  the  usual  unit 
of  cubic  feet  per  second  to  the  height  in  inches  to  which  one  square 
mile  of  surface  would  be  covered  by  the  flow,  thus  giving  figures  di- 
rectly comparable  with  the  rainfall  in  inches. 

The  resulting  values  of  the  ratio  month  by  month  revealed  the 
laws  governing  ground-water  flow.  It  was  found  that  the  minimum 
value,  about  0.3,  occurred  in  May ;  and  that  from  that  date  the  ratio 
regularly  increased  month  by  month  to  about  0.75  in  November,  when 
both  rainfall  and  outflow  are  at  their  maximum.  It  then  rapidly 
passed  to  fictitious  values  above  unity,  indicating  an  outflow  larger 
than  the  rainfall;  and  so  continued,  reaching  a  maximum  of  about 
two  units  in  February,  to  a  date  between  March  and  April  when  it 
dropped  rapidly  to  the  minimum  in  May. 

The  explanation  of  these  figures  is  manifest.  The  soil  acts  like  a 
sponge ;  at  the  end  of  the  dry  season  the  subsoil  water  reserve  has 
nearly  or  quite  drained  out  adding  little  or  nothing  to  the  river  flovv ; 
during  the  following  rainy  months  its  volume  gradually  augments, 
discharging  more  and  more  through  the  river  bed,  until  when  the  dry 
months  arrive  its  contribution  constitutes  by  far  the  larger  part  of  the 
entire  flow.    The  determination  of  the  numerical  values  of  the  ratio, 
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month  by  month,  permits  an  easy  computation  of  the  actual  vokunes 
of  the  ground-water  flow.  The  annual  average  represents  about  one- 
third  of  the  total  rainfall.  In  round  numbers  the  general  results  of 
the  study  indicated  for  each  square  mile  of  this  tropical  river  basin 
an  annual  rainfall  of  iii  inches;  a  total  outflow  including  ground 
water  of  73  inches;  and  a  surface  evaporation,  represented  by  the  re- 
maining rainfall,  of  38  inches.  As  compared  with  the  north-eastern 
portion  of  the  United  States  these  figures  indicate  about  two  and  a 
half  times  the  precipitation,  three  and  a  third  times  the  outflow,  and 
one  and  a  half  times  the  surface  evaporation. 

Since  the  American  operations  began,  the  same  system  of  careful 
observations  has  been  continued,  with  a  large  increase  in  the  number 
of  the  rainfall  stations;  another  six  years  have  now  passed,  and  it  is 
not  without  interest  to  submit  the  records  to  the  same  analysis  and 
thus  to  compare  the  results.  This  I  have  done,  and  find  the  accord- 
ance to  be  so  extremely  close  that  it  suffices  to  present  in  tabular  form 
figures  showing  the  average  results  for  the  past  twelve  years.  As  all 
but  the  last  year  or  two  pertain  to  the  minimum  period  of  the  pro- 
gressive variation  in  rainfall,  deductions  from  them  in  respect  to  the 
water  supply  of  the  Canal  are  certainly  safe  and  conservative. 

The  available  volume  is  demonstrated  to  be  more  than  adcupiate, 
even  with  the  immense  locks  provided  for  the  accommodation  of 
modern  shipping. 

Rainfall   and   Outflow   Above   Bouio,   700   SgUAUE    Miles.      Twelve 
Years,  1898  to  1909  Inclusive. 

Outflow  in  feet-seconds. 
Rainfall    Outflow  Direct- Ground- 

Months,  inches,     inch-nils.   Ratio.       Total.  flow.      water. 

J  anuary 4-SS  5-74  1-26  3477  828  2649 

February i .  18  2.40  2,03  161 2  238  1373 

March 1.16  i .  f)  i  i .  39  979  2 1 1  yh>< 

April ,^.77  2.05  0.54  1284  713  571 

May.  ''-45  4^^^  0.36  25o<;  20()o  4i() 

June 11.30  5.73  0.51  3592  JI14  1478 

July 13-75  7-')  "-53  44^5  -.^<M  ><;-i 

Au^'ust '3-47  •'^.  14  <^-5^>  4<)4<^  -(H^>  -'-94 

September i  i  .27  8.07  0.71  5055  2136  2919 

October K^^^^^  10.01  0.74  0074  2463  361 1 

November 18.25  14.19  <^-7'^  '^'M>4  34-'5  5479 

Dccemher 8.15  10.70  1.31  (^()n  1488  5011 

Year.                            in.  91  80.06  0.71*       4113  1738  2374 

Dry    (3)                ..        2.04  2.02  ....          1291  ^^^7  «>o4 

Rainy  '(9) 117^'  ^■--  5^53  -''88  2865 

*  Quotient  of  aggregates. 
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I  la\  iiiL;  hy  artiial  iiicaMiii'iiK'nts,  and  I)\  (k'(lucti()ns  tlkTcfioiii. 
rfaclicd  a  piccisc  valuation  of  the  proljahic  monthly  down  tall  and  ont- 
flow  from  the  catchmcMit  basin  ahovc  llohio,  ground  water  inchidcd,  it 
lemaincd  to  eonsidcr  tlic  tliird  element  of  tlic  lock  canal  pr(jl)lem — 
the  j)rol)i>blc  evaporation  from  the  projected  lakes.  No  direct  ob^cr- 
Nalions  to  determine  evaporation  from  cxjiosed  water  surfaces  had 
been  made  on  the  Isthnnis ;  but  they  had  been  made  on  Lake 
Nicaragua  for  ninety-four  months  by  the  Walker  Commission, 
indicating  an  a\erage  of  o.  i8  inches  per  twent\'-four  houi^. 
That  evaporation  from  the  general  surface  of  the  country  must 
be  less  than  that  from  exposed  water  surfaces  is  certain ;  but  the 
fact  that  rain  falls  at  Bohio  on  254  days  out  of  the  365  days  of  the 
year,  and  at  Gamboa  on  204  days,  (averages  based  on  eleven  years  of 
records)  would  indicate  that  the  difference  between  the  two  is  prob- 
ably not  very  material  in  this  tropical  region.  At  any  rate  a  check 
upon  the  Nicaragua  observations  might  be  had  by  assuming  that  the 
residue  of  the  rainfall  after  deducting  the  total  outflow  would  repre- 
sent the  evaporation  from  the  general  surface  of  the  country.  This 
computation  could  not  be  made  month  by  month,  because  the  rate  of 
flow  of  the  ground  water  in  reaching  the  river  bed  is  unknown ;  but 
the  mean  annual  figure  representing  a  complete  cycle  is  not  afifected  b\ 
this  circumstance.  It  indicated  a  loss  by  evaporation  per  square  mile 
over  the  entire  surface  of  the  catchment  basin  above  Bohio  of  o.  11 
of  an  inch  per  twenty-four  hours. 

During  the  last  three  years  direct  evaporation  measurements  on 
exposed  water  surfaces  have  been  made  by  the  Commission — for  two 
years  at  Bas  Obispo  near  the  middle  point  of  the  Isthmus,  for  two 
years  at  Cristobal  on  the  Atlantic  coast,  and  for  two  years  at  Ancon 
near  the  Pacific  coast.  The  figures  difTer  but  little  at  the  three  sta- 
tions, and  may  be  thus  summed  up,  expressed  in  inches  evaporated 
per  24  hours. 

Annual.  Dry  months  (3)  Rainy  months  (9) 

Atlantic  coast   0.114  0.228  o.  lou 

Central    district    0.141  0,185  0.122 

Pacific  coast   0.117  0.178  0.091 

Averages    0.124  oi97  0.104 

The  general  accordance  between  figures  reached  by  so  different 
methods  is  certainly  striking;  and  the  fact  that  the  new  measurements 
show  that  evaporation  in  the  three  comparatively  dry  months  is  nearh' 
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double  that  in  the  rainy  season  is  a  further  confirmation  of  their  ac- 
curacy, and  incidentally  of  the  value  of  the  method  of  analysis  by  the 
use  of  the  ratio  between  rainfall  and  outflow.  It  may  be  added  that 
the  latter  when  applied  separately  to  the  catchment  basins  above  Gam- 
boa  and  Bohio  indicated  a  small  escape  by  percolation  under  the  dam 
site  at  the  latter  place,  a  fact  confirmed  by  borings.  Unfortunately  the 
application  of  this  method  in  temperate  regions  is  rendered  difficult 
by  reason  of  complications  introduced  by  ice  and  snow,  and  by  the 
more  irregular  rainfall.  In  fine,  on  the  Isthmus  it  may  be  considered 
as  well  established  that  of  the  total  volume  of  the  rainfall  about  one- 
third  escapes  directly  through  the  beds  of  the  streams,  another  third 
finally  reaches  the  sea  by  the  same  channels  as  ground  water,  and  the 
remainder  returns  to  the  atmosphere  by  evaporation. 


THE    UNITED   STATES    BATTLESHIP    FLORIDA, 

LAUNCHINCi    C)l     Till;   NliWKST    AM)    I.AROliST    VliSSHL 
IN    THH    U.    S.    NAVY. 

'riu-  pictiiro  (111  tlic  following;  pa.i^t's  illiisli-aUs  some  oi  ili-  iiiosc 
intcrcslini;  iiicidcnls  at  llic  laiincIiiiiL;"  of  tlic  l-'lorida,  wliich  was  "])ut 
overboard"  at  the  Xcw  \\)vk  Xavy  Yard  on  AJay  12  at  11.21  a.  111. 
The  ship  is  offered  as  the  finest  exani])le  of  eonstruction  by  the  Xavy 
Department  itself.  She  is  521  feet  6  inclies  long,  88  feet  2J/2  inches 
beam,  28  feet  6  inches  mean  draft,  21,825  to"s  displacement.  Her 
main  battery  is  ten  12-inch,  and  sixteen  5-inch  guns,  her  speed  18 
knots.    As  launched,  she  was  68  per  cent  completed. 


iHK    FLORIDA    KAIKLY   AFLOAT,    IM.MEDIATFLV   AFTER    THE    LAUNCH. 
Parts   of  tlic   launching  cradle  arc   afloat   alongside.      The  tugs   are  just   taking   her   in    tow. 

Photographed  by  Edwin   Lcvick,   X.    Y. 
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,,s       M    N.   IIIN..    IM.ATH.UM.    lUNl  ATM     Till,    HOW    OV    TlIK    FI.ORU.A. 

Miss    FK  nun«.    .l..    sp.-UM.r.    is   in    tlu-   c.n..-.-   of    .iu-   pK.u...      Tl.   huttU-    ..s    swung   hy    the 
rtaK-Ucktd    cor.l.       IMiotcRrapln -1    by    h.Kvin    l.i-vick.    >.    ^. 
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HUMIDIFIERS,  THEIR  PRINCIPLES  AND  USEFUL 

APPLICATIONS. 

lU'  Sterling::  //.  Ihnuicll. 

The  theory  and  practice  of  humidification  are  to  certain  extent  controversial.  Mr. 
BunnelTs  statement  is  made  from  the  standpoint  of  the  "Evaporative  school,"  but  the  crit- 
icism of  leading  representatives  of  opposing  schools  has  been  invited  and  their  suggestions, 
so  far  as  practicable,  have  been  incorporated.  The  purpose  of  The  Engineering  Magazine 
is  to  foster  interest  in  a  subject  of  large  importance  to  the  efficiency  of  operation  in  many 
lines  of  manufacture — larger  importance  than  is  yet  generally  realized. — The  Editors. 

THERE  are  many  materials,  operations,  and  products  which 
require  special  atmospheric  conditions  for  advantageous  or 
profitable  maintenance.  Principal  among  such  operations  is 
the  manufacture  of  textiles,  perhaps  the  largest  single  industry 
carried  on  in  factories.  In  the  favored  climate  of  the  Lancashire  and 
Bolton  districts  of  England,  the  natural  climate  affords  working  con- 
ditions equalled  in  America  only  on  occasional  days  in  certain  local- 
ities. Even  in  England,  however,  there  are  many  days  in  which  the 
atmosphere  is  too  dry  for  the  best  work.  Since  textile  fibres  are 
increased  in  strength  and  elasticity  by  high  humidity  and  moderately 
high  temperature,  breakages  are  less  frequent  under  proper  con- 
ditions, and  the  output  is  increased.  But  even  before  the  fibre  reaches 
the  manufacturing  plant,  atmospheric  humidity  plays  an  important 
part.  Cotton  loses  weight  as  it  dries  out ;  but  more  than  that,  the 
fibres  bristle  and  appear  shorter  and  of  lower  grade  than  when  slightly 
moistened.  Leather,  feathers,  and  many  other  porous  substances  lose 
a  considerable  percentage  of  weight  in  drying  out ;  so  that  the  main- 
tenance of  average  and  uniform  humidity  in  the  storage  rooms  has  a 
direct  advantage  to  the  owner  in  maintaining  the  value  of  his  goods 
as  they  lie  in  the  warehouse.  Cigars  and  tobacco  lose  flavor  in  dry 
air,  and  regain  it  to  some  extent,  after  loss,  by  storage  in  properly 
humidified  rooms.  Wooden  furniture,  and  musical  instruments,  are 
sometimes  cracked  or  the  finish  injured,  by  the  dry  air  of  steam- 
heated  rooms.  All  these  and  other  similar  goods  are  advantageously 
worked  or  stored  in  rooms  in  which  the  atmospheric  humidity  is  arti- 
ficially controlled  and  kept  at  the  most  desirable  point. 

Ideal  conditions  may  be  found  naturally  in  certain  favored  loca- 
tions or  climates.    In  other  places,  they  must  be  produced  by  artificial 
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methods.  Heating  the  air  in  the  workroom  to  promote  the  comfort 
and  health  of  the  operators,  and  therefore  to  increase  their  output,  is 
the  original  idea  from  which  has  sprung  the  modern  system  of  pro- 
viding extensively  for  comfort  and  even  luxury  in  factories.  Heat- 
ing apparatus,  however,  provides  against  only  one  of  five  undesirable 
atmospheric  conditions — deficiency  in  temperature.  The  others  are 
excess  of  temperature,  excess,  or  deficiency,  of  contained  moisture, 
and  the  presence  of  foreign  matter  such  as  dust  or  deleterious  gases. 
Temperature  and  humidity  are  inter-dependent,  so  that  a  change  in 
one  is  likely  to  involve  a  change  in  the  other ;  in  many  cases,  appara- 
tus must  be  provided  to  control  both  conditions  simultaneously  in 
order  to  provide  the  best  working  atmosphere. 

There  is  a  certain  fixed  quantity  of  water  vapor  that  can  be  carried 
by  a  cubic  foot  of  air  at  a  given  temperature  and  atmospheric  pressure. 
This  quantity  increases  with  the  temperature.  Air  carrying  its  full 
contents  of  moisture  is  said  to  be  ''saturated,"  for  the  injection  of  a 
further  quantity  of  vapor  will  cause  the  condensation  of  an  equal 
amount  into  cloud,  fog,  or  mist,  formed  of  minute  drops  of  water 
suspended  in  the  air.  Heating  the  air  thus  over-saturated,  which 
increases  its  capacity  for  moisture,  will  be  followed  by  evaporation 
from  the  surfaces  of  the  drops,  until  the  mist  disappears.  With 
regard  to  its  temperature,  air  saturated  with  moisture  is  said  to  be  at 
the  *'dew-point,"  since  the  slightest  fall  of  temperature  will  decrease 
its  capacity  for  carrying  water  vapor,  and  be  followed  by  the  con- 
densation of  the  excess  upon  the  surfaces  of  solid  objects.  If  the 
condensation  takes  place  upon  the  dust  particles  floating  in  the  air, 
mist  appears.  It  is  in  this  way  that  clouds  and  rain  are  formed  in 
the  upper  atmosphere  of  the  earth.  Air  which  is  saturated  with 
vapor  or  ''at  the  dew-point"  is  said  to  have  a  humidity  of  lOO  per 
cent ;  with  less  than  saturation,  the  ratio  of  the  quantity  of  moisture 
present,  to  the  total  quantity  which  can  be  carried  at  the  given  tem- 
perature, is  expressed  in  a  percentage ;  thus  air  at  say  60  degrees 
having  half  its  possible  quantity  of  moisture,  is  said  to  be  at  50  per 
cent  humidity. 

Since  the  quantity  of  vapor  required  to  saturate  a  cubic  foot  of 
air  increases  with  the  temperature,  it  follows  that  heating  air,  which 
increases  its  capacity  for  moisture  while  its  contained  moisture  re- 
mains the  same  in  quantity,  will  decrease  the  relative  humidity. 
Similarly,  decreasing  the  temperature  of  air  containing  moisture  in- 
creases its  relative  humidity,  l^'urnacc  or  steam-heated  air,  being 
warmed  without  increasing  its  moisture  content,  is  relatively  dry, 
and  increases   the   rate  of  evaporation   from   moist   surfaces,   as   in 
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(Iryini;  kilns.  ICvaporation  is  increased  to  an  undesirable  extent  in 
Ii()U>es  and  offices,  where  wooden  furniture  is  dried  (JUt  and  cracked, 
and  human  beinjj^s  subjected  to  a  surface-drying  process  which 
accentuates  the  efTect  of  each  temperature  variation  and  increases  the 
chances  of  "taking  cold."  Refrigerated  air,  on  the  other  hand,  l^e- 
comcs  relatively  more  humid,  and  if  the  cooling  process  is  carried 
through  more  than  a  few  degrees,  the  air  reaches  the  saturation 
point  and  the  excess  of  moisture  is  deposited  on  the  cooling  pipes 
and  all  solid  objects,  or  condensed  as  mist  upon  the  dust  particles. 

The  principles  governing  the  disappearance  of  heat  in  the  evap- 
orating process,  the  heat  becoming  latent  in  the  vapor,  and  its 
corresponding  reappearance  in  the  process  of  condensation  of  vapor 
into  liquid,  are  generally  understood.  It  follows  that  a  decrease  in 
atmospheric  temperature  sufficient  to  reach  the  dew-point  and  cause 
condensation  of  vapor,  will  cause  the  liberation  of  latent  heat  tending 
to  check  the  fall  in  temperature.  Conversely,  the  injection  of  water 
sprays  into  the  air  for  the  purpose  of  increasing  the  humidity  will 
cause  the  loss  of  sensible  heat  as  the  spray-drops  evaporate.  In 
every  humidifying  process,  it  is  necessary  to  consider  the  effect  of 
temperature,  both  in  its  relation  to  the  actual  evaporation  of  the  mois- 
ture, and  with  regard  to  the  alteration  of  relative  humidity  by  subse- 
quent changes  in  temperature. 

The  most  obvious  method  of  increasing  atmospheric  humidity  in 
a  factory  or  warehouse  is  by  the  direct  admission  of  steam.  The 
device  used  is  of  the  simplest,  consisting  of  a  small  valve,  set  by  hand, 
and  a  receptacle  to  catch  drip.  As  the  water  is  already  in  the  form 
of  vapor,  there  is  no  latent-heat  effect  to  be  considered.  Since  the 
specific  heat  of  steam  is  low,  the  heating  effect  on  the  air  due  to  the 
cooling  of  the  relatively  small  quantity  of  vapor  is  for  many  pur- 
poses unimportant.  If,  however,  a  humidifying  process  is  to  be  used 
for  W'Orkrooms  in  hot,  dry  weather,  even  a  small  increase  of  atmos- 
pheric temperature  is  intolerable.  In  textile  mills,  the  use  of  ''steam- 
pots"  for  humidifying,  once  approved  practice,  is  today  considered 
almost  archaic.  Rotting  woodwork,  wet  and  rusting  machinery,  un- 
even and  fluctuating  humidity,  and  discomfort  and  disease  for  the 
workers,  have  formed  a  strong  combination  to  increase  operating 
expense  and  decrease  profits.  The  steam-pot  will  therefore  eventually 
disappear  from  the  few  remaining  mills  using  it,  as  soon  as  finances 
permit  the  purchase  of  modern  equipment. 

The  next  step  in  the  development  of  humidifying  apparatus  pro- 
duced the  spray  system,  in  which  water  is  introduced  into  the  at- 
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mosphere  through  some  form  of  nozzle.  Trade  literature  put  forth 
by  inventors  and  manufacturers  of  the  older  spray  devices  actually 
claimed  the  division  of  water  into  molecules  by  the  mechanical  effect 
of  their  marvelously  efficient  nozzles.  This  is  obviously  impossible; 
the  most  effective  division  by  mechanical  means  can  do  no  more  than 
fill  the  air  with  tiny  globules  of  water,  each  containing  many  mil- 
lions of  molecules.  Such  drops  will  float  away  in  the  air  currents, 
evaporating  gradually  from  their  surfaces,  until  the  envelope  of  air 
surrounding  each  drop  is  saturated  so  that  evaporation  ceases,  or 
until  the  globule  disappears.  If  the  spray  drops  fall  into  air  which 
is  already  near  saturation,  they  cannot  evaporate  completely ;  and  if 
they  are  carried  into  a  cooler  part  of  the  room  or  against  relatively 
cold  objects,  the  process  will  reverse  itself,  and  the  drops  will  in- 
crease in  size,  until  the  fall  or  float  into  contact  with  machinery,  fab- 
rics, or  whatever  may  be  in  their  way,  and  form  a  coating  of 
moisture. 

An  important  detail  of  any  spray  device  is  the  water  distributor 
or  nozzle,  the  effectiveness  of  the  system  being  proportional  to  the 
fineness  of  the  spray.  The  water  is  forced  to  the  nozzles  under  a 
pressure  of  60  pounds  or  more,  and  discharged  in  opposing  streams, 
or  against  suitable  obstacles,  tending  to  divide  the  streams  into  minute 
<lrops.  The  humidifying  unit  or  "head"  comprises  a  nozzle  placed  in 
the  upper  center  of  a  cylindrical  casing,  through  which  a  current  of 
air  is  induced  by  the  mechanical  friction  of  the  spray.  As  the  air  from 
the  room  is  drawn  into  and  through  the  casing,  the  floating  dust  and 
lint  is  washed  out  l)y  the  >pray  and  carried  into  a  drip  pan  and  thence 
into  the  drainage  system.  (July  a  portion  of  the  water  pumped  to  the 
head  is  carried  out  by  the  air  current  and  evaporated.  The  latest  type 
of  humidifier  has  a  divided  case,  hinged  so  that  one-half  can  be  swung 
aside,  exposing  the  whole  interior  and  making  it  jiossible  to  clean  the 
case  thoroughly  and  (|uickly. 

The  chief  fault  of  the  simple  spray  huniiditier  is  the  lack  of  any 
positive  means  *)\  riiTulatini;  tlic  air  and  floating  spray,  it  is  true 
tliat  water,  once  vajxjrizefl.  will  difVuse  itself  rapidly  (like  a  gas) 
throughout  the  room.  This  tends  to  ecjualize  the  variation  in  humidity 
])etwecn  any  two  points  in  a  r(^om  containing  humidifiers  spaced  as  in 
ordinary  practice.  As,  however,  evaporation  is  a  comparatively  slow 
])rocess  precedent  to  diffusion,  ilu-  tendency  is  to  produce  uneven 
liinnidity,  too  great  under  and  neai'  I'acli  "head."  and  too  little  in 
the  space  between,  though  riixiilation  is  helped  to  some  extent  by 
the  movements  of  l)elts  and  pulleys  in  the  textile  mill.  Spray  humidi- 
fiers have  therefore  been  desired  which  |)ro\ide  for  circulating  the  air 
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1.\  fails.  ,.r  1)\  air  blasts.  Kcprcsciitativi'  of  the  first  is  tlic  Tilhjtson 
luiniidilicr.  a  cylindrical  casini;-  placed  liorizoiUally,  ^i\m\  iit  the  ends, 
and  supplied  with  a  disk  fan  at  the  inlet  end  of  the  case.  Water  is  in- 
trodnced  bv  a  central  .sjjrinkler  pipe,  and  allowed  to  fall  npon  a  revolv- 
ini;-  brush,  which  throws  the  drops  off  centrifnij^ally  into  the  air  cur- 
rent. The  interior  of  the  cylindrical  wall  is  provided  with  a  lining  of 
absorbent  cloth,  to  catch  the  drops  which  succeed  in  i)assing  clear 
across  the  air  current,  and  prevent  water  from  running  down  the  in- 
terior (^\  the  casing.  The  intention  is  to  povide  a  strong  current 
of  air  and  to  fill  the  current  with  minute  drops  of  water  which  are 
expected  to  iloat  until  e\aporated. 


SIDE  AND  FRONT  ELEVATION,  HVGROSSO   HUMIDIFIRR. 
Showing   the    automatic    regulator — a   cross-sawed    wooden    ring    responding    very    sensitively 

to  hygrometric  changes. 

Another  spray  system  using  a  forced  air  current  to  distribute  the 
drops  of  water  during  the  evaporating  process,  is  the  Hygrosso,  man- 
ufactured by  J.  W.  Fries  of  Xew^  York.  This  device  is  essentially  a 
disc  fan,  driven  by  belt  or  electric  motor,  and  blowing  against  a 
spray-forming  device  placed  adjacent  to  the  fan.  The  current  of  air 
traveling  forw^ard  from  the  fan,  passes  through  the  spray  and  carries 
the  drops  forw^ard  in  a  straight  line.  The  circulation  induced  by  this 
device  is  brisk,  and  extends  through  a  considerable  distance  from  the 
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THE    HYCKOSSO    HUMIDIFIKK    IN    ACTION — BKLT-URlVliN    TYPE. 
John  W.   Frifs,   New   York. 

liuniidificr.  It  is  a  non-automatic  spray,  carrying  forward  into  the 
air  of  the  room  all  the  water  which  is  canj^dit  in  the  air  current.  The 
remainder  is  received  in  a  pan  i)r()vided  for  the  purpose  and  is  drained 
jiway.  The  forced  air  circulation  oui;ht  to  insure  the  evaporation  of  a 
much  larger  portion  of  the  water  passing  through  the  machine  than 
would  he  the  case  with  spra\   humiditiers  not  so  j)rovided. 

The  system  of  providing  circulation  of  spray-filled  air  by  a  direct 
blass  of  compressed  air  is  represented  hy  hut  one  ty])e.  the  Turho- 
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1  luniidificr  of  lMtcllbu^l^^  ^fass.  The  Turbo  takes  its  name  from  its 
nozzle,  which  is  made  witli  tangential  ])orts  like  a  turbine,  through 
which  steam  or  com])resse(l  air  issues  with  a  whirling  motion.  These 
jets  mingle  with  a  central  stream  of  water,  ''atomizing"  or  spraying 
the  latter,  and  forcing  it  cut  in  a  tine  conical  mist.  The  details  of 
the  Turbo-1  lumidifier  are  very  ingenious.  As  the  nozzles  are  to  be 
placed  overhead  at  proper  intervals,  any  drip  would  fall  on  machines 
and  materials  below  and  be  most  objectionable.  The  water  supply 
is  therefore  governed  by  a  single  float  tank,  so  that  the  water  level 
is  an  inch  or  more  below  the  opening  of  the  nozzle.  The  jets  of  air 
or  steam  act  to  cause  enough  of  a  vacuum  to  lift  the  water  to  the 
outlet,  while  any  failure  of  the  jets  leaves  the  water  to  drop  back  to 
its  gravity  level  instead  of  dripping  on  the  floor  below.  A  single 
tank  and  float  controls  the  water  supply  to  all  the  humidifying  nozzles 
on  an  entire  floor  of  the  mill.  The  quantity  of  water  delivered  by 
each  head  is  controlled  by  an  adjustment  which  regulates  the  position 
of  an  axial  water  inlet,  and  a  shut-ofif  valve  is  provided  with  a  long 
balanced  lever  with  eyes  at  the  ends,  adapted  to  be  easily  opearted 
from  the  floor  by  a  hook  or  stick  in  the  hands  of  a  workman.    To  pro- 


THK  turbo-humidifier;   sectional  and  "ghost"  view 
G.   M.   Parks  Co.,   Fitchburg,  Mass. 


396  THE    EXGIXEERING    MAGAZIXE. 

vide  for  ready  inspection  and  cleaning  when  required,  the  nozzles  are 
attached  by  simple  union  joints,  so  that  they  can  be  removed  at  a  mo- 
ment's notice. 

With  any  spray  system,  any  desired  quantity  of  water  can  be 
put  into  the  air  of  a  factory  or  warehouse.  But  the  only  means  of 
determining  how  much  is  desired  is  by  careful  and  constant  observa- 
tion of  the  humidity  by  means  of  wet  and  dry  bulb  thermometers,  and 
the  necessary  tables.  The  water  discharged  into  the  air  must  either 
evaporate  or  wet  the  surface  of  the  objects  in  the  room.  It  will  be 
too  much  or  too  little  according  to  the  chance  setting  of  the  spray 
valves  though  the  tendency  is  to  maintain  equilibrium  so  long  as 
moisture  supply,  temperature,  and  rate  of  air  change  are  constant. 
Only  constant  watching  can  provide  even  a  fair  approximation  to 
uniform  humidity  in  a  large  room  served  by  spray  "heads." 
Further,  uncertain  circulation  of  air  containing  floating  drops  of 
moisture  may  disturb  tlie  thermometer  readings  so  that  they  may  indi- 
cate deficient  humidity,  when  in  fact  there  is  so  much  free  misc  thit 
operating  conditions  are  very  bad.  To  provide  automaticalhr  for 
maintaining  a  proper  humidity,  it  has  been  attempted  to  regulate  the 
operation  of  the  system  mechanically  or  electrically. 

A  spray  system  providing  automatic  regulation  is  that  of  Stuart 
M.  Cramer,  of  Charlotte,  N.  C.  The  humidifiers  of  this  system  are  of 
shape  similar  to  the  American,  but  have  motor-driven  fans  at  the 
top  to  provide  positive  downward  circulation.  Certain  of  the  units 
mstalled  in  the  mill  are  connected  with  the  outside  air,  providing  for 
an  influx  of  air  for  ventilation;  while  the  rest  are  spaced  about  the 
room  and  allowed  to  keep  the  interior  air  moving.  The  controllers 
depend  on  the  ])riiiri])le  of  the  wet-  and  (h'\-hulb  thermometer  and 
the  fans  start  or  stop  according  to  the  humidity  of  the  air.  The 
Cramer  humidifier,  therefore,  takes  note  of  the  shortcomings  of  un- 
regulated spray  systems,  and  provides  means  intended  to  equalize 
conditions  independently  of  human  watchfulness. 

The  spray  systems  thus  far  described  comprise  a  luulliplicity  of 
small  "heads"  or  units,  each  intended  to  operate  within  a  limited 
area.  There  are  two  systems,  however,  which  represent  the  modern 
idea  of  concentration  of  effort  in  a  central  plant.  (  )iie  of  these  is  the 
Osborne  system  of  the  (iriscom-Spencer  Company,  of  Xew  York. 
This  apparatus  provides  for  heating  and  humidifxing  large  buildings 
by  the  l)lower  system.  A  slow-speed  steel-plate  fan  draws  air  either 
from  the  mill,  or  from  outdoors,  or  in  ])art  from  each,  and  forces  it 
over  steam-lieatiiig  pijjcs,  and  thence  into  a  spray  chamber,  where 
it  passes  through  a  shower  of  water.     The  air  next  passes  int(^  a  cen- 
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CARRIER   SPRAY 
NOZZLE. 


trifuL^al  >(.'par;iliiiL;  c-liaiiil)c'i-.  wlicrc  llic  cnli-aiiu'il 
(lr(il)>  o\  waUT  arc  thrown  out;  and  tln-nrc  into 
the  xrntilatinL;'  (hirts  of  tlu'  niin,  to  he  (h^trihntc-il 
ihroni^h  i)roi)crly  spaced  o])cninjL;s.  The  ap])aratns 
is  sinij)lc  and  cllicicnl,  and  economical  in  oi)era- 
ti(Mi.  Tile  othtT  system  is  tliaL  oi'  the  Carrier  Air- 
Lonchtionini;'  Company,  of  Xew  V(jrk.  This  api)a- 
ratus  is  the  reverse  of  the  above,  as  the  air  is  first 
drawn  thron^h  a  spray  chamber  where  it  is  satu- 
rated, and  then  passed  through  the  eHminatnr 
plates  where  all  the  excess  water  is  removed,  thus 
causinj^-  the  air  to  leave  the  humidifier  at  the  dew 
point  or  saturated  temperature.  The  temperature 
of  the  dew  point  is  automatically  controlled  by 
means  of  a  thermostat  which  operates  the  dampers, 
controlling  the  air  supply  so  that  the  air  comes  in 
either  from  outdoors  or  is  returned  from  the  mill, 
as  may  be  required.  Controlling  the  temperature 
of  saturation  thus  fixes  the  number  of  grains  of 
moisture  carried  by  each  cubic  foot  of  air.  The  air 
upon  leaving  the  humidifier  is  either  passed  through  the  heating  coils 
or  by-passed  around  them,  as  may  be  required  by  the  mill,  after  which 
it  enters  the  fan  and  is  blown  through  the  ducts  into  the  building.  The 
air  passing  through  the  spray  chamber  in  summer  time,  on  account  of 
the  latent  heat  of  evaporation  is  cooled  to  the  entering  wet-bulb  tem- 
perature.      This    means    that    the    drop    in    temperature    during    hot 

weather  is  from 
15  degrees  to  18 
degrees,  and  the 
air  is  delivered 
into  the  mill  in 
sufficient  quanti- 
ties to  absorb  all 
t  h  e  h  e  a  t  p  r  o- 
d  u  c  e  d  by  the 
friction  of  the 
machinery,  thus 
holding  the  air 
temperature  i  n 
the  mill  down  in 
CARRIER  HCMn)iFiFR  IN  OPERATION.  summcr.   aiid   at 
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KLIMIXAlfOR   PLATES    FOR    REMOVING    EXCESS    WATER,   CARRIER    SYSTEM. 

the  same  time  maintaining  the  relative  humidities  desired.  The  Carrier 
system  has  an  ingenious  regulator  operated  on  the  dew-point  and  dry- 
bulb  principle,  maintaining  a  constant  difference  in  the  temperature 
of  the  saturated  air  leaving  the  humidifier  and  the  temperatures  of 
the  room.  This  regulator  accomplishes  this  result  by  opening  or 
closing  the  dampers  in  the  rooms,  allowing  more  or  less  air,  as  may 
be  required,  for  holding  the  room  temperature  in  the  proper  relation 
to  the  saturated  temperature,  thus  maintaining  both  a  temperature  and 
relative  humidity  regulation  at  the  same  time.  It  would  thus  seem 
that  the  regulation  depends  for  its  effectiveness  entirely  upon  the  dif- 
ference in  expansion  due  to  the  two  temperatures. 

As  has  been  said,  the  common  feature  of  all  spray  systems  is  the 
absence  of  any  essential  relation  between  the  quantity  of  water  thrown 
into  the  air,  and  the  quantity  of  vapor  required  to  supply  the  deficiency 
which  actually  exists  at  the  moment.  There  is  a  very  simple  and  pos- 
itive natural  law  which  provides  the  basis  for  a  system  in  itself  auto- 
matic and  self- regulating — the  law  limiting  the  rate  of  evaporation 
into  moist  air.  As  previously  explained,  into  saturated  air  there 
can  be  no  evaporation  of  moisture.  In  dry  air,  evaporation  from  the 
surface  of  a  li((uid  is  rapid.  As  the  relative  humidity  is  increased  by 
the  accunuilation  of  va])or,  the  rate  of  evaporation  decreases,  until  at 
the  dew  point  the  balance  is  established  and  no  more  vaj)or  can  be 
formed.  In  moving  air,  evaporation  is  more  rapid  than  in  still  air, 
but  ceases  at  the  dew  p(Mnt  in  any  case.  If.  therefc^re,  a  suitai)le  area 
of  moist  surface  is  provi<led,  and  an  air  current  of  proper  velocity 
passed  over  it.  the  relative  humidity  of  the  air  will  be  built  up  near 
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to  llic  (k'W  point,  and  will  then  cease  to  increase.  Xo  re^ulatinj^  de- 
vice will  lie  necessary,  a>  evaporation  will  cease  as  the  air  ljec(jmes 
moist,  and  commence  aj^ain  when  the  air  becomes  dryer.  This  is  the 
princi])le  of  the  evai)orative  hnmidifier  originally  invented  by  Dr. 
Louis  I'ell  of  Boston,  and  also  of  the  llenz  humidifier. 

The  r.enz  apparatus  consists  of  a  chamber  containing  water, 
throui^h  which  air  is  forced  by  a  fan.  The  agitation  of  the  water 
and  its  contact  with  the  air  current  facihtates  evaporation  and  in- 
crease of  the  relative  humidity  of  the  air.  It  is  impossible  to  pre- 
vent the  entrainment  of  moisture  in  the  air  current  and  its  passage 
out  of  the  humidifier  in  the  form  of  floating  mist.  The  travel  of  the 
air  current  in  contact  with  the  water  is  very  short,  so  that  it  seems 
probable  that  the  humidifvinG:  effect  will  be  limited. 


BELL    HUMIDIFIER 
WITH    DOOR    OPEN. 


BELL    HUMIDIFIER, 
SHOWING    FAN. 


The  Bell  Humidifier,  as  made  by  the  Griscom-Spencer  Company, 
of  Xew  York,  consists  of  a  rectangular  copper  case  containing  suit- 
able sheets  of  moistened  cloth.  Each  cloth  is  hemmed  at  its  upper 
and  lower  edges,  the  upper  hem  being  slipped  over  a  slotted  brass 
pipe,  and  the  lower  end  held  down  by  a  rod  by  wdiich  the  cloth  is 
stretched  in  position  with  sufficient  tension  to  keep  its  place.  The 
spaces  between  the  sheets  are  equal,  about  one  inch  in  width.  A  fan 
i8  inches  in  diameter,  of  the  disc  type,  is  secured  to  one  side  of  the 
casing  at  the  extreme  top.  By  means  of  this  fan,  air  from  the  mill 
room  is  drawn  into  the  humidifier  casing  and  forced  down  between 
the  sheets  of  cloth,  emerging  from  the  bottom  of  the  case,  wdiere  it 


4100 


nuMiniii/h's  .ixn  iiuMinn-icii ion.  401 

i>  tk'llcclcil  cvciil\  (III  all  sides  of  the  m.uliiiic  hy  a  diij)  pan  a  slujit 
distance  below  tlie  easiiiq'.  Tlic  fans  of  the  linniidiliers  arc  driven 
either  hy  indepindenl  eleetrie  motors,  oi"  hy  li^^ht  hells,  (jr  h\'  a  .^rouj) 
drive  fioni  a  motor  ifi  snitahU'  Iior.se  i)ower. 

Watei'  is  siipplicMJ  to  tln'  humidifier  (cither  from  city  mains  or  from 
a  float  tank  under  low  i)ressurej  i)y  the  small  maniffjld  pij)c  to  whicii 
the  slotted  i)ipes  siipportiiii^  the  cloths  or  mantles  are  connected. 

Under  all  conditions  the  nniform  speed  of  the  air  thrcju^h  the 
narrcnv  spaces  induces  the  evaporation  of  moisture  to  a  maximum 
which  depends  upon  the  cubic  feet  of  space  supplied  by  each  humid- 
ifier. 

Objection  has  been  made  to  the  I'ell  n-iantlcs  as  harboring  dirt 
and  disease-germs.  Impurities,  however,  are  better  out  of  the  air 
than  lloating  in  it;  and  once  in  contact  with  wet  surfaces,  they  are 
permanently  retained.  Bacteria,  having  no  means  of  locomotion,  and 
being  millions  of  times  larger  than  the  molecules  of  water,  cannot 
escape  from  wet  surfaces  by  any  process  of  evaporation.  As  the 
sheets  are  never  dry,  the  particles  cannot  escape  as  dust ;  so  that  the 
elimination  of  floating  impurities  is  effective  and  final.  When  the 
layers  of  collected  particles  become  sensibly  thick,  the  cloths  may  be 
substituted  by  a  fresh  set,  and  the  soiled  ones  removed  and  washed 
and  later  used  again. 

The  spray  humidifier  is  obviously  the  quickest  in  operation,  and 
where  a  possible  excess  of  moisture  is  not  objectionable,  and  great 
uniformity  is  not  essential,  it  has  the  advantage.  The  compressed 
air  spray  has  an  accessory  advantage  in  its  adaptability  for  use  with 
.air-blast  hose  and  nozzles  for  cleaning  machinery.  The  central-plant, 
forced-ventilation  systems  do  away  with  extensive  pipe  systems,  and 
distribute  properly  conditioned  air  to  all  parts  of  the  factory,  with 
the  well  known  advantages  of  such  systems  when  used  for  heating 
purposes  only.  The  evaporative  humidifier  is  automatically  self-regu- 
lating, tending  to  build  up  the  atmospheric  humidity  to  a  constant 
level  governed  by  the  fixed  speed  of  the  air  propelled  by  the  fan.  Tt 
has  also  the  advantage  of  being  independent  of  a  central  pumping 
plant  or  air-compressor,  each  head  being  self-contained,  even  to  the 
extent  of  lifting  its  own  water  to  flush  its  cloths,  by  a  small  auxiliary 
;)ump  driven  from  the  fan  shaft. 


TIME    KEEPING  AND    LABOUR    DISTRIBUTION 
IN   THE    FOUNDRY. 

By  Victor  R.  Claydon. 

II.     THE    HANDLING    OF    STORES    AND    PREVENTION   OF    WASTE. 

Mr.  Claydon's  articles  are  not  addressed  to  the  highly  organized  and  amply  officered 
foundry  characteristic  of  a  few  of  the  latest  and  most  advanced  establishments,  but  to  the 
modest  plant  which  needs  to  study  carefully  the  outlay  of  every  dollar  and  the  sufficiency 
of  the  returns  secured.  His  argument  is  that  the  very  practical,  common-sense  and  simple 
records  he  advocates  will  much  more  than  repay  the  small  cost  needed  to  put  them  into 
effect.  Ilis  third  article,  in  July,  will  discuss  "Keeping  Down  Shop  Expenses." — The 
Editors. 

IN  all  probability  there  is  no  business  in  which  the  opportunities  for 
waste  are  so  numerous  as  the  foundry.  The  very  nature  of  the 
materials  used  seems  inseparable  from  waste,  and  for  this 
reason  many  foundrymen  do  not  even  attempt  to  keep  track  of  the 
various  stores  that  enter  into  the  production  of  castings  and  the 
maintenance  of  the  plant.  It  would  not  be  an  exaggeration  to  say 
that  many  men  are  losing  thousands  of  dollars  in  the  course  of  a 
year  through  careless  methods  in  handling  this  part  of  their  busi- 
ness. I  had  a  talk  recently  with  a  foundryman,  in  no  small  way  of 
business  either,  and  this  subject  was  under  discussion.  When  asked 
why  he  did  not  keep  track  of  his  stores,  he  replied  that  it  was  too 
much  trouble,  and  would  necessitate  the  employment  of  extra  clerical 
hands.  Moreover,  he  went  on  to  say,  his  business  was  to  sell  his 
goods  and  make  money.  Here  we  have  the  point  at  issue,  viz: — Are 
we  making  money  if  we  do  not  know  actually  what  our  castings  are 
costing  us? 

In  order  to  facilitate  matters  I  intend  in  this  article  to  take  the 
individual  shops  that  make  up  the  jilant,  and  to  deal  with  the  main 
stores  kept  in  each,  endeavoring  to  show  a  method  of  handling  them 
which  [  trust  will  be  of  service  and  will  enable  any  manager  to  bring 
loss  and  leakage  down  to  a  tninimuni. 

First  of  all,  tiicn,  we  iiuist  consider  the  foundry;  and  obviously 
the  stores  that  first  come  to  our  mind  arc  the  elcnuMits  that  go  to 
make  up  our  cast — such  as  pig  iron,  coke,  coal,  limestone,  etc.  With 
such  items  as  these  it  might  reasonably  be  wondered  whether  it  is 
possible  to  keep  at  all  accurate  records  of  the  consumption.  1  sug- 
gest that  we  can  do  so,  and  in  the  following  way:  All  invoices 
covering  these  materials  should  be  handed  to  the  stores  clerk,  who 
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will  enter  up  on  cards  the  amounts  received  from  time  to  time.  Upon 
the  receipts  of  these  heavy  materials,  it  is  wise  I  think,  csj)ecially 
with  jiig  iron,  and  if  your  yard  space  will  allow,  to  keep  this  in 
sei)arate  car-load  lots,  and  at  the  top  of  each  pile  a  stick  should  be 
placed  bearinj^  the  car  number,  as  in  this  way  we  facilitate  very 
much  I  he  taking-  of  stock,  which  it  is  essential  that  we  do  fairly 
frequently. 

We  will  now^  consider  the  use  of  these  materials  by  the  Foundry. 
At  the  proper  time,  the  man  in  charge  of  the  cupola  charging  floor 
is  given  his  iron  mixture,  and  the  probable  weight  of  the  day's  cast. 
He  will  now  have  his  men  bring  up  to  the  charging  floor  on  separate 
trucks  the  different  materials  in  the  proper  apportioned  quantities 
that  go  to  make  up  each  charge.  For  example,  one  charge  might  be 
«?omposed  of  the  following: — 1,000  pounds  Flamilton  iron;  1,000 
pounds  Scotch  pig;  1,500  pounds  foundry  scrap,  and  800  pounds 
machinery  scrap,  all  this  of  course  being  weighed  over  the  cupola 
scales.  As  each  of  these  charges  is  put  into  the  cupola,  the  man 
whose  duty  it  is  will  enter  up  on  a  form  provided  for  the  purpose 
these  separate  weights,  so  that  at  the  end  of  the  day  we  have  a 
correct  record  of  what  made  up  our  cast.  In  precisely  the  same  way 
he  will  keep  track  of  the  limestone,  etc.,  so  that  with  ordinary  care 
one  should  obtain  accurate  results.  This  cupola  report  should  then 
be  turned  over  to  the  stores  clerk,  who  will  enter  up  on  the  cards 
before  mentioned  the  weights  of  each  of  these  different  materials 
used ;  then  by  merely  subtracting  the  disbursements  from  the  receipts, 
we  have  at  a  glance  our  stock  on  hand,  which  is  surely  of  great 
value  to  us.  It  prevents  the  possibility  of  running  short  and  enables 
us  to  advise  the  purchasing  agent  as  to  the  stock  in  hand  and  helps 
him  in  governing  his  receipts.  Still  more  important,  it  gives  us  the 
basis  for  our  costs,  as  at  the  end  of  the  month  we  add  up  the  dif- 
ferent quantities  used  and  charge  them  out  at  their  price,  and  thus 
find  out  what  our  metal  is  costing  us  per  100  pounds  good  castings. 
This  is  a  piece  of  information  no  foundryman  can  afford  to  lack. 

Whilst  dealing  with  the  foundry  it  would  be  advisable  perhaps 
to  consider  our  foundry  scrap — in  other  words,  our  sprues,  gates  and 
bad  castings.  Here  is  an  item  which  is  often  very  carelessly  han- 
dled, this  carelessness  invariably  resulting  in  one  of  our  biggest 
sources  of  waste.  It  is  essential  that  the  sprues,  etc.,  be  carefully 
cleaned  up  from  the  foundry  floor  every  day,  and  their  correct  weight 
ascertained,  as  obviously  they  return  to  the  cupola  for  remelt,  and 
the  cost  of  our  metal  will  in  no  w^ay  be  correct  unless  our  foundry 
is  given  credit  for  the  weight  and  value  of  its  scrap.    An  interesting 
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point,  which  was  argued  recently,  might  very  well  be  set  down 
here: — at  what  price  should  this  remelt  be  charged?  There  is  no 
doubt  in  my  own  mind  that  the  following  way  is  the  fairest  method 
of  dealing  with  this — presuming  we  use  two  kinds  of  pig  iron,  one 
at  $20  per  ton,  the  other  at  $18  per  ton,  and  machinery  scrap  at  $15, 
the  remelt  should  be  charged  at  the  average  price  of  the  bought 
materials,  so  that  in  this  case  it  would  be  $17.66  per  ton.  Another 
point  worthy  of  consideration  is,  should  the  iron,  etc.,  be  charged 
out  at  the  bare  invoiced  price,  or  should  freight  and  unloading 
charges  be  included — that  is,  should  we  take  the  cost  of  our  iron, 
as  ready  to  be  puf  into  the  cupola?  To  a  certain  extent  this  must 
be  governed  by  the  cost  system  in  force,  but  I  think  it  is  wiser  to 
charge  these  at  their  value  to  us  ready  for  use,  otherwise  freight 
and  unloading  charges  must  go  through  the  foundry  burden,  in  my 
opinion  unnecessarily  swelling  it.  It  is  always  the  better  plan  to 
keep  our  burdens  as  low  as  possible. 

We  will  now  consider  our  moulding  and  core-shop  supplies ;  the 
principal  of  which  is,  of  course,  sand — perhaps  one  of  the  most 
(i'fficult  things  to  keep  track  of  at  all  accurately.  A  system  similar 
to  the  following  is  about  the  best  I  know  of.  In  convenient  prox- 
imity to  our  sand  piles,  pads  should  be  nailed  up  and  every  time  an 
employee  brings  out  a  wheelbarrow  load  he  should  make  a  mark 
on  the  pad.  At  the  end  of  the  day  the  sheets  with  these  marks 
fjn  should  be  turned  in  to  the  foundry  clerk,  who  would  know  the 
approximate  weight  of  a  barrow  load  and  by  totalling  up  the  number 
of  marks  made  would  be  able  to  record  on  his  report  the  daily 
quantity  of  the  sand  used  in  the  several  shops.  Facings  and  oil, 
etc.,  may  be  treated  in  imuh  the  same  way,  and  when  these  various 
reports  reach  the  stores  clerk  he  should  deal  with  them  as  explained 
f)rcviously.  In  addition  to  the  items  mentioned  there  are  of  course 
the  small  stores  used  in  (he  foundry  and  core  shops  which  T  will 
deal  with  later  on  in  this  paj)er. 

P'rom  here  wc  pass  along  to  the  machine  shop,  and  here  i>orhaps 
wc  have  the  greatest  difficulty  on  account  of  the  mimerous  stores 
that  have  to  be  kept  in  rotmcction  with  it.  In  all  probability  in 
conjunction  with  our  machine  shop  we  have  onr  blacksmith's  depart- 
ment, and  obviously  there  is  our  wrought  iron  to  be  dealt  with.  Tt 
may  not  always  be  possible,  but  where  it  can  be  done  this  iron 
should  be  kept  in  racks  according  to  the  ditTcrent  sizes,  each  rack 
being  labeled  according  to  the  size  contained  therein.  The  black- 
smith on  using  any  of  this  iron  would  of  course  enter  nj)  the  f|uan- 
tity  used  on   his  time  card,  at   the  same  time  giving  the   nature  of 
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the  job  oti  wliicli  the  iron  was  used.  In  this  way  our  stores  clerk 
can  enter  uj)  i)eri()(hcally  (daily  if  necessary)  the  quantities  used  in 
this  department.  Jn  the  machine  shoi)  generally  most  of  our  small 
stores  are  used,  such  as  nuts,  bolts,  etc.  These  should  be  under  the 
control  of  a  general  storekeeper,  and  such  goods  issued  only  on  a 
requisition  being  sent  in  to  him  by  the  foreman  of  the  shop  requiring 
them.  Such  requisitions  should  state  also  on  what  work  they  are 
to  be  used,  as  only  in  this  way  can  we  apportion  our  material  burdens 
to  their  proper  shops  and  location.  It  should  also  be  distinctly 
understood  that  nothing  can  be  given  out  by  this  storekeeper  except 
on  the  duly  authorised  form;  it  is  only  by  the  strict  enforcement  of 
this  rule  that  we  can  ever  hope  to  keep  or  receive  accurate  records. 
In  the  article  that  appeared  in  last  month's  issue  I  hinted  at  the  pos- 
sibility of  our  metal  pattern  department  becoming  our  graveyard 
with  regard  to  the  time  expended  on  patterns;  so  in  the  same  way 
it  will  be  with  the  stores  used  here,  unless  strict  surveillance  is  kept 
on  everything.  Obviously  steel  forms  an  important  part  in  this  shop. 
This  can  be  dealt  with  in  much  the  same  way  as  our  wrought  iron 
in  the  blacksmith's  shop,  but  as  this  is  a  far  more  expensive  item  I 
would  advocate  at  least  our  high-speed  steel  being  kept  under  lock 
and  key,  and  issued  only  in  such  lengths  as  are  required  for  the 
particular  job  on  which  it  is  to  be  used. 

Passing  from  the  machine  shop  we  come  to  our  wood  pattern 
department,  and  here  we  are  confronted  with  the  lumber  used  therein. 
Much  the  same  methods  prevail  here  as  with  our  iron  and  steel,  but 
we  must  not  fail  to  take  into  consideration  the  fact  that  an  enormous 
amount  of  waste  occurs  here,  as  for  example  in  odd  lengths  of 
lumber,  left  over  from  jobs,  which  are  of  no  avail  for  others ;  there- 
for the  important  thing  to  remember  is  that  when  taking  lumber 
to  be  used  on  a  job  we  must  charge  out  the  quantity  actually  taken, 
otherwise  we  shall  be  the  losers ;  the  reason  is  self-explanatory. 

Before  proceeding  to  the  clerical  end  of  the  stores  we  must  take 
a  glance  into  our  general  stores.  Here  we  have  those  hundred  and 
one  different  articles,  insignificant  in  themselves,  perhaps,  yet  w^hich 
if  not  properly  looked  after  may  cause  a  considerable  loss  of  money. 
It  may  happen — nay,  it  has  happened — that  a  man  will' go  to  the 
storekeeper  for  a  box  of  screws  without  an  order,  and  the  store- 
keeper lets  him  have  them,  thinking  that  it  was  only  a  matter  of  a 
few  cents;  yet  if  he  does  this  with  one  he  will  do  it  with  another, 
and  his  laxity  will  mean  inaccuracy  in  our  costs.  There  is  an  old 
proverb  which  might  well  be  applied  in  this  connection  'Take  care 
of  the  pence  and  the  pounds  will  take  care  of  themselves."    Let  our 
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storekeeper   then    see   that   nothing   goes   out   except   on   a   written 
authorisation,  and  our  chance  of  waste  will  surely  be  minimised. 

Having  so  far  dealt  with  the  arrangement  and  handling  of  the 
stores  through  the  various  shops,  our  next  step  must  be  to  see  their 
use   in   the  office.   We  are  often  confronted   with   the   remark   that 
costing  involves  too  much  of  the  proverbial  ''red  tape"  or  ''paper 
work"  and  I  am  inclined  to  think  that  in  some  senses  of  the  words 
this  is  only  too  true.     One  will  often  see  an  elaborate  system  carried 
on  as  far  as  the  office  end  is  concerned,  while  the  departmental  part 
of  the  work  (which  is  probably  even  more  important)   is  left  pretty 
much  to  itself.     In  short,  as  long  as  the  office  receives  a  monthly 
record  of  the  materials  used  in  the  shops  everything  is  O.  K.,  no 
trouble  being  taken  to  verify  the  statements  so  sent  in.     Surely  this 
is   "putting  the   cart   before   the   horse."    Undoubtedly,   the   correct 
method  of  handling  our  stores  in  the  shops  should  be  our  primary 
consideration.     Unless  this  is  done  the  result  is  self-evident,  viz.,  the 
official   returns  are  not   worth  the  paper  they  are  written  on,  and 
our   costs   are   absolutely   no   good   to   us ;    in   fact,   they   are   more 
harmful  than  otherwise.     In  too  many  of  our  foundries  this  fact  is 
only    too   plainly   manifested.      Efficient    stores   management   is   one 
of  the  keynotes  of  good  business.     Provided,  then,  that  we  can  rely 
upon  our  records,  (and  I  am  sure  there  is  no  reason  why  we  should 
not)  we  have  something  that  is  indeed  worth  while  for  our  trouble. 
In  dealing  with  the  office  end  of  the  work  then  let  us  first  think 
of  our   invoices.     After   these   have  all   been   O.   K.'d   by   the   pur- 
chasing agent,  the  stores  clerk  will  enter  them  up  under  the  separate 
articles  designated  in  his  stock  material  ledger,  taking  care   (as  in 
the  case  of  i)ig  iron  and  suchlike  materials)   to  see  that  the  freight 
and  unloading  charges  are  added  to  the  invoice  cost.     After  all  the 
requisitions  on  the  storekeeper  and  reports  from  the  different  shops 
for  materials  used   for  the  month  are  in,  he  will  ])roceed  to  credit 
his  stores  with  the  various  items,  at  the  same  time  charging  them 
out  again    (in   the  distribution   columns  provided  in  his  ledger)   to 
the  various  accounts  to  which  they  are  chargeable,  as  designated  on 
the  requisition  forms. 

Dealing  with  your  receipts  and  disbursements  in  this  way  serves 
a  twofold  [)ur|)()se.  First,  it  serves  as  a  perpetual  inventory  of  goods 
on  hand,  as  at  the  end  of  the  month  this  ledger  should  be  balanced 
and  the  totals  brought  forward  to  the  next  month.  If  this  idea  is 
properly  carried  out  we  have  a  reliable  inventory.  This  in  itself  is 
of  undoubted  value,  as  in  the  case  of  fire  destroying  our  works  we 
can   ascertain    from   these   records   the   value  oi  our  stc^k  on   hand. 
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Second,  hy  diarizing  the  stores  out  to  the  specific  jobs  on  which  they 
were  used,  the  clnk  can  al  the  same  time  make  out  his  shop-material 
hnrckMi  reports  (nnich  in  the  same  manner  as  the  pay-roll  burden 
form  shown  in  my  previous  paper)  and  thus  find  out  exactly  what 
each  shop  has  cost  for  stores  used  in  manufacture  and  shop  expenses. 
The  value  of  this  information  is  surely  incalculable,  as  it  shows  up 
at  a  glance  any  undue  expenditure  on  the  part  of  any  one  or  all 
of  the  shops;  also,  it  enables  the  employer  to  find  out  the  cause  of 
the  outlay  and  to  know  the  why  and  wherefor  for  every  charge 
made,  thus  preventing  a  repetition.  Again,  when  a  foreman  is  made 
to  understand  that  his  shop  is  going  to  be  charged  with  everything 
used  in  it,  he  is  naturally  on  his  guard  to  see  that  his  men  waste 
nothing  and  that  proper  charges  are  made  on  all  his  requisitions ; 
so  that  one  can  almost  be  certain  that  any  orders  issued  will  only 
be  those  that  are  absolutely  necessary.  You  may  depend  upon  it, 
no  foreman  wants  his  employer  to  come  to  him  at  the  end  of  a 
month  and  tell  him  that  his  department  is  costing  more  than  it 
should;  and  I  believe  that  if  this  were  done  the  foreman  themselves 
would  appreciate  the  knowledge  to  find  out  some  way  of  further 
lowering  their  expenses,  but  this  I  hope  to  take  up  in  a  subsequent 
paper. 

There  is  one  other  benefit  derived  from  a  systematic  handling 
of  our  stores  which  must  not  escape  notice.  It  is,  I  think,  a  recog- 
nised fact  that  in  every  establishment  of  any  magnitude  a  consider- 
able amount  of  pilfering  goes  on  which  it  takes  all  one's  time  to 
detect,  let  alone  put  a  stop  to ;  but  I  suggest  that  under  the  system 
here  outlined,  where  a  man  has  to  have  a  written  order  for  every- 
thing signed  by  his  foreman,  the  chances  of  his  getting  something 
for  himself  are  reduced  to  a  minimum,  if  not  entirely  done  away  with. 

It  may  appear  that  taken  individually  the  advantages  accruing 
from  such  a  method  of  handling  our  stores  are  not  very  great ;  but, 
when  taken  together,  at  least  they  certainly  prevent  waste, — which, 
as  I  have  already  mentioned,  is  only  too  often  at  the  root  of  our 
high  cost  of  production — and  as  our  aim  in  view  of  keen  competition 
is  to  get  our  costs  as  low  as  possible,  it  behooves  us  to  see  that  we 
use  every  legitimate  means  at  our  disposal  to  secure  this  result, 
bearing  in  mind  the  fact  that  the  clerical  work  required  for  the 
carrying  out  of  this  work  is  repaid  over  and  over  again  by  the  pre- 
vention of  such  a  great  leakage  as  will  exist  when  a  careless  method 
of  handling  our  stores  is  persisted  in. 

The  next  article  will  consider  practical  means  for  ''Keeping  Shop 
Expenses  down." 
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The  Principles  of  Efficiency. 
LIARRINGTON  EMERSON'S  earlier 
articles,  which  were  published  in 
The  Engineering  Magazine  July,  1908, 
to  March,  1909,  and  afterwards  issued  in 
book  form,  were  essentially  the  state- 
ment of  a  philosophy — a  philosophy  so 
fine  and  so  hopeful  as  to  merit  the  desig- 
nation we  then  gave  it  of  a  gospel. 

The  studies  begun  in  this  issue,  even 
stronger  in  demonstration  and  more  spe- 
cific in  statement,  are  a  reduction  of 
ideals  to  practice.  Mr.  Emerson  has 
formulated  the  requirements  of  any 
achievement  as  being:  first,  imagination 
— the  single  and  definite  idea  of  some- 
thing to  be  done;  second,  principles,  sev- 
eral or  many,  by  which  the  doing  must 
be  guided;  third,  methods,  still  more 
numerous,  for  the  expression  of  each 
principle;  fourth,  devices,  which  may  be 
innumerable  for  the  execution  of  any 
method.  Methods  and  devices  are  usu- 
ally standard.  Imaginations  are  inspired. 
Principles  are  derived  from  correct 
interpretation  of  the  laws  of  the  uni- 
verse. The  series  begun  this  montii  j)er- 
forms  the  invaluable  service  of  defin- 
ing the  principles  by  which  the  great 
concept  f)f  I'.fficiency  is  realized. 

Tn  the  introductory  article  leading  this 
number,  Mr.  lunerson  shows  the  suc- 
cessful working  of  these  princijjles  in 
historic  examples.  The  next  part  will 
take  uj)  the  organization  necessary  for 
their  application  in  industrial  imdtrtak 
ings.  hollowing  lunnbers  will  ilefini' 
and  discuss  the  twelve  princij)les  sepa- 
rately and  successively. 

The  appearance  of  such  a  teaching  is 
peculiarly  op|)ortune,  for  the  toll  laid 
upon  the  nation  by  extravagance  and 
waste  due  to  iiulhciency  is  growing  too 
heavy  to  be  borne,  and  the  resistance  to 
it  is  causing  a  great  awakening  of  in- 
quiry   and    effort    toward    relief.      The 


vicious  cycle  so  strikingly  described  by 
Mr.  Gantt  in  the  opening  paragraphs  of 
his  article  in  this  number  has  been  too 
often  repeated.  We  have  gone  too  far 
in  devoting  our  keenest  thought,  our 
best  talent,  our  largest  energy,  our 
shrewdest  personnel,  to  making  and 
raising  prices — to  marketing  our  wastes 
with  our  product,  our  chaff  with  our 
wheat.  With  striking  identity  of  vision, 
two  great  industrial  philosophers — ■ 
Emerson  and  Gantt — announce  like  con- 
clusions. With  individual  differences  of 
method  they  apply  similar  principles. 
And  this  issue  of  The  Engineering 
Magazine  which  presents  Gantt's 
valedictory  with  regret  that  it  is  a  vale- 
dictory, welcomes  Emerson's  salutatory 
in  another  preachment  of  the  great 
promise  of  efficiency. 


Insurance  of  Workmen. 
IN  a  prcjblem  like  that  of  insuring  work- 
men against  accidents  or  injuries  in- 
cident to  their  occupation,  there  are  so 
many  forces  and  influences  at  play  that 
theoretical  deductions  must  yield  to  ex- 
perimental results.  Whether  employers 
would  be  less  careful  to  surround  their 
men  with  safeguards  when  all  accidents 
were  i)ai(l  for  from  a  general  fund; 
whether  men  would  be  more  careless 
when  they  knew  loss  of  life  or  limb 
would  bring  proni|)t  compensation  to 
tlunistlves  or  their  next  of  kin — these 
points  ari'  conji'ctural  and  controversial, 
riu'  total  result  of  ten  years'  experience 
in  ( lermany  is  substantial  fact.  One 
such  well  tisted  deiiionst ration  is  better 
than  many  predictions  and  much  argu- 
ment; and  for  this  reason  Mr.  Dawson's 
earnest  advocacy  of  the  German  system 
of  employers'-liability  insurance  (re- 
viewed on  page  411  of  this  issue)  comes 
into  court  with  its  case  more  than  half 
proven. 


EDITORIAL    COMMENT. 
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It  is  clearly  to  br  read  in  the  signs 
of  the  tiiiu-s  that  soiiu-thini;  directed  to 
similar  ri-siilts  will  l)r  attnnptiMl  before 
Ions;"  by  Aiiiericuii  lej;islatures.  The 
whole  trend  of  ecoiioniic  thought  and 
regulation  i)oints  that  way.  The  wise 
l)olicy  lor  manufacturers  is  to  lead 
public  t)pinion  to  the  best  solution — not 
to  be  forced  to  accept  any  measures 
wherewith  excited  sentiment  might  over- 
ride their  resistance. 

Insurance,  of  course,  is  simply  a  means 
for  spreading  loss  over  so  broad  a 
foundation  that  it  can  be  borne  without 
sensible  distress.  The  companies  do 
not  i)ay  the  losses;  they  are  merely 
vehicles  whereby  the  contributions  of 
the  real  loss  payers  (the  men  untouched 
by  death  or  fire  or  accident)  are  passed 
over  to  the  losers,  at  more  or  less  ex- 
pense for  administration  and  with  more 
or  less  profit  to  the  agents  who  manage 
the  business.  Incidentally,  the  so-called 
"insurers" — the  real  intermediaries — 
scrutinize  every  risk,  study  intelligently 
the  causes  of  loss,  and  by  reduction  of 
jjreventable  waste  among  the  many,  do 
even  more  good  than  by  reimbursement 
of  the  occasional  sufferer. 

Thus,  everywhere,  insurance  is  found 
a  beneficent  institution,  not  only  mitigat- 
ing individual  misfortune,  but  effecting 
a  great  total  saving  in  the  world  of 
finance,  commerce  and  industry — saving, 
further,  the  social  organization  from  the 
demoralizing  shocks  of  isolated  individ- 
ual disaster.  If  we  do  not  see  the  ad- 
vantage and  the  necessity  for  a  similar 
protection  of  the  exposed  human  units 
of  our  great  productive  army,  it  is  sim- 
ply because  our  eyes  are  yet'  darkened. 
Hut  the  loss  of  the  thousands  and  tens 
of  thousands  maimed  and  killed  in  our 
mines,  in  our  manufacturing  plants,  our 
railways,  falls  on  the  nation — every 
penny  of  it,  with  interest  and  multiplied 
by  the  inefficiency  of  our  ill-ordered  and 
unfit  measures  for  meeting  it.  Well- 
devised  labor  insurance  systems  would 
be  the  replacement  of  the  ways  of  bar- 


barism   by    an    effective    civilized    insti- 
tution. 


Concerning  Technical  Education. 
A  VMR^"  interesting  edit(jrial  in  the 
Scientific  American  of  May  7,  en- 
titled "The  Decline  of  the  University  in 
Scientific  Research,"  points  out  that  the 
establishment  of  amply  endowed  special 
institutions  offers  to  scientific  men  of  a 
certain  tyi)e,  in  enlarged  measure  and  in 
more  attractive  form,  the  sort  of  oppor- 
tunity formerly  found  only  in  the  pro- 
fessor's chair.  As  a  result,  the  colleges 
of  the  United  States  are  losing,  and  to 
an  increasing  degree  are  likely  to  lose, 
the  type  of  men  who  heretofore  have 
given  them  much  of  their  professional 
standing. 

The  writer  of  the  editorial  under- 
states, if  anything,  the  difTiculties  im- 
posed upon  university  work  by  the 
Sfrowth  in  size  and  in  number  of 
students,  which,  unfortunately,  is  gen- 
erally regarded  as  desirable  by  college 
authorities  today — unfortunately,  that  is, 
so  long  as  it  is  not  accompanied  by 
equivalent  evolution  of  methods.  It  is 
impossible  for  the  professor  to  maintain 
the  personal  contact  with  his  students 
that,  with  smaller  classes  and  with  great 
teachers,  made  a  college  education  in  the 
best  sense.  Mark  Hopkins  on  one  end 
of  the  log  was  a  vital  force;  but  when 
the  log  becomes  the  trunk  of  a  giant 
redwood,  crowded  to  its  farthest  end 
with  thronging  students,  the  radius  of 
even  Mark  Hopkins'  influence  is  too 
short. 

It  is  asking  too  nuich  in  proportion  to 
the  reward  when  we'  require  in  our 
university  teachers  a  combination  of 
high  scientific  attainments,  strong  per- 
sonality, influential  character,  diplomatic 
tact,  pedagogic  skill,  expertness  in  or- 
ganization, high  administrative  ability, 
enormous  endurance  of  hard  work,  and 
tolerance  of  the  exactions  of  vast  and 
intricate    detail.      Ihe    minor    functions 
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and  the  bounds  and  burdens  of  organiza- 
tion are  perhaps  most  irksome  to  the 
largest  minds. 

The  inevitable  result  is  the  retirement 
of  many  men  the  university  should  most 
desire  to  retain.  The  endowed  labora- 
tory appeals  to  some.  The  great  cor- 
porations (which  already  are  supple- 
menting the  college  training  of  their 
junior  personnel,  and  in  some  cases  are 
on  the  point  of  supplanting  it  by  in- 
stitutions of  their  own)  are  absorbing 
and  in  increasing  degree  may  absorb 
others. 

That  college  and  university  education 
— especially  in  applied  science — is  reach- 
ing a  critical  point,  is  perhaps  more  ap- 
parent to  those  whose  contact  with  it  is 
external  than  to  those  whose  contact  is 
internal.  By  a  critical  point  is  not 
meant  a  peril  to  existence  or  continuity, 
but  the  more  limited  signification  of  a 
change  in  direction  or  character.  What 
this  change  should  be  is  worthy  the 
most  earnest  study  of  the  greatest  edu- 
cators. Generally  it  would  seem  that 
it  must  be  akin  to  that  which  is  so  im- 
peratively necessary  in  our  utilitarian 
activities,  in  agriculture  and  industry: 
that  is,  it  should  be  toward  intensive  and 
away  from  extensive  effort.  It  should 
tend  toward  greater  differentiation  of 
duties,  toward  introduction  and  devel- 
opment of  that  functional  type  of  organ- 
ization referred  to  by  Harrington  Knicr- 
son  in  the  leading  article  in  this  issue. 
To  an  increasing  extent,  probably,  the* 
Miiivcrsily  imist  enlist  the  co-operation 
of  the  specialist  in  active  professional 
j)ractice;  but  to  secure  his  co  o|)erati()n. 
it  must  be  made  more  possiblr  than  it  is 
now    for    him    to   work    fncly    and    I'lli- 


ciently.  The  problem  is  one  of  effi- 
ciency; and  unfortunately,  the  highest 
governing  bodies  of  our  universities, 
upon  whose  decisions  and  acts  the  rapid- 
ity of  this  evolution  in  efficiency  must 
depend,  are  drawn  chiefly  from  profe«i- 
sions  or  occupations  in  which  the  prin 
ciples  of  efficiency  are  least  understood 
and  least  recognized — the  church,  the 
law,  and  finance. 


An  Incident  of  Naval  Reorganization. 
TTHE  exit  of  Paymaster-General  Rog- 
ers is  a  painful  but  plainly  necessary 
incident  in  the  efYective  reorganization 
of  the  United  States  Navy,  which  Secre- 
tary Meyer  is  carrying  out.  A  depart- 
ment so  closely  concerned  with  the  ef- 
ficiency records  the  plan  purposes  to 
secure  must  be  especially  administered 
in  harmony  with  it,  or  the  discordant 
factor  must  be  eliminated.  It  should  be 
remembered  that  the  Pay  Department 
claims  the  authorship  of  the  cost  system 
in  force.  In  view  of  the  curiously  obso- 
lete methods  now  alleged  to  be  employed 
for  the  principal  records,  it  would  seem 
that  sorrow  over  the  retirement  of  an 
earnest  and  active  official  might  be  tem- 
pered by  hoi)e  that,  without  introducing 
any  of  the  intricacies  in  which  some  pro- 
fessional accountants  delight,  a  more 
illuminating  practice  might  be  intro- 
duced. 

It  is  unfortunate,  as  pointed  out  else- 
where in  these  pages,  that  when  new 
priiicipKs  arc  presented,  some  men,  used 
to  llic  older  order,  make  a  personal  issue 
of  llu-  matter — as  if  a  good,  honest  cal- 
culator, versed  only  in  nuiItij)lication  and 
<livisioii,  should  ngard  a  table  of  loga- 
rithms as  an  attack  on  his  character. 


Th  ffiNG  I  ttie^Fwfc 
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LABOR    INSURANCE    IN    THE    UNITED   STATES. 

A  DISCUSSION  OF  THE  UNSATISFACTORY  FEATURES  OF  EMPLOYERS^  LIABILITY  INSURANCE 
IN    THE    UNITED    STATES    AND    POSSIIILE    MEANS    OF  IMPROVEMENT. 

Miles  M.  Dawson — National  Metal  Trades  Association. 


THE  discussion  of  employers'  lia- 
bility insurance  before  the  Na- 
tional Metal  Trades  Association 
at  the  recent  convention  in  New  York  is 
only  one  of  many  indications  that  the 
establishment  of  a  rational  basis  for 
workmen's  compensation  for  accidents  is 
at  last  receiving  general  recognition  as 
one  of  the  most  important  industrial 
problems  of  the  United  States.  In  four 
States — New  York,  Minnesota,  Illinois 
and  Wisconsin — the  problem  is  being 
studied  by  legislative  commissions,  all  of 
whom  have  under  consideration  the 
German  system  of  labor  insurance.  Dur- 
ing the  month  of  April  voluntary  plans 
providing  for  liberal  compensation  for 
accidents  were  announced  by  two  large 
corporations,  the  United  States  Steel 
Corporation  and  the  International  Har- 
vester Company.  The  acceptance  of  the 
problem  by  an  association  of  employers 
of  national  scope,  however,  is  highly 
significant,  and  the  interest  manifested 
in  the  plan  for  the  establishment  of  a 
mutual  insurance  fund  proposed  by  Miles 
M.  Dawson  to  the  National  Metal  Trades 
Association  is  a  strong  encouragement 
to  the  hope  that  a  long-standing  re- 
proach on  American  industrial  methods 
will  soon  be  removed.  We  quote  at 
length  from  Mr.  Dawson's  paper. 

"As  at  present  supplied  in  the  United 
States,  employers'  liability  insurance 
consists  of  an  insurance  company  under- 
taking for  a  consideration,  called  a  pre- 
mium, to  assume  the  liability  of  the  em- 


ployer to  his  employees  who  are  injured 
by  reason  of  what  the  law  terms  negli- 
gence, and  to  the  next  of  kin  of  em- 
ployees who  lose  their  lives  through  his 
negligence.  .In  practice  it  consists  in  the 
insurance  company  making  it  a  business 
to  drive  as  hard  a  bargain  as  it  can  in 
the  settlement  of  claims  of  this  nature  or 
to  resist  such  demands  and  defend 
against  them  in  the  courts  if  necessary, 
according  as  one  course  or  the  other  may 
seem  less  expensive  or  for  any  other 
good  business  reason  more  desirable. 

"This  system  has  not  proved  satisfac- 
tory to  any  of  the  parties  in  interest.  It 
is  not  satisfactory  to  employers,  because, 
while  it  appeals  to  them  as  a  ready 
means  of  escaping  annoyance  and  oc- 
casional excessive  verdicts,  it  involves 
the  payment  of  large  amounts  which  go 
for  agency,  adjustment,  home  office  and 
other  expenses,  and  which  must  be  paid 
by  the  employers  in  addition  to  the  sums 
that  actually  reach  the  injured  employees 
and  the  next  of  kin  of  employees  who 
are  killed.  It  is  unsatisfactory  to  the 
companies  because  they  find  that  there 
is  constant  pressure  upon  them  to  be 
more  liberal  in  their  settlements  since 
the  employer  is  not  directly  affected  by 
each  settlement,  and  at  the  same  time 
equally  constant  pressure  upon  them  to 
furnish  the  insurance  at  lower  premiums. 
They  also  tire  of  being  continually  in  the 
courts  or  continually  resisting  the  pay- 
ment of  claims,  and  competition  among 
them  is  resulting  in  several  of  the  com- 
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panics  choosing  to  make  prompt  settle- 
ment in  as  many  instances  as  they  can, 
instead  of  standing  -upon  their  rights 
under  their  contracts  and  under  the  lia- 
bility law.  It  is  not  satisfactory  to  the 
workmen  and  their  next  of  kin  because 
they  are  confronted  with  a  purely  busi- 
ness proposition  at  a  time  when  there 
may  be  very  great  need,  and  when,  un- 
der the  old  conditions,  the  employer 
might,  and  very  likely  would,  as  a  mat- 
ter of  sympathy,  contribute  to  their  re- 
lief, even  though  not  liable  under  the 
strict  letter  of  the  law.  Another  objec- 
tion on  their  part  is  that  litigation  is 
more  expensive  to  them,  longer  drawn 
out,  more  bitterly  fought  and  the  defense 
conducted  by  men  of  special  skill  in  such 
matters.  They  also  urge  that  often  ad- 
vantage is  taken  of  their  necessities  to 
drive  a  specially  hard  bargain  without 
their  being  made  aware  of  their  rights 
in  the  matter. 

"There  is  also  a  fourth  party  to  the 
transaction — the  public.  Whatever  em- 
ployers or  employees  fail  to  do  for  the 
relief  of  the  victims  of  industry  falls 
upon  the  public  in  the  most  unfortunate 
form  of  charity  or  even,  eventually,  by 
reason  of  the  impoverishment  of  families 
and  the  consequent  failure  to  educate 
and  train  children,  through  courts  and 
prisons. 

"The  superior  efficiency  of  German 
workmen,  on  the  whole,  is  very  largely 
ascribed  by  everybody  to  the  .system  of 
employers'  liability  insuratice  which  has 
been  introduced  in  (lermany.*  The 
general  impression  in  the  United 
.States  is  that  Germany  has  a  system  of 
State  insurance,  where  the  .State  collects 
premiums  from  the  employers,  adminis 
ters  the  funds,  pays  the  claims  and  in 
general  manages  the  whole  affair.  The 
fact  is  precisely  the  contrary.  The  sys- 
tem is  one  under  which  the  trades  them- 
selves are  organized  into  iiiultial  trade 
associations  such  as  your  own,  to  which 
every  person  or  comi)any  engaged  in  that 
trade  is  by  law  required  to  belong  and 
which  are  managed  by  their  own  mem- 
bers. The  liability  to  etn|)l<)yees  is 
transferred  from  the  individual  employer 


•  A  complrtr  dr^criplinn  of  tlif  (KMiiian  systnii 
was  |iiil>lislu-(l  in  TiiK  KNia NK.rmNi.  NTai.azink  for 
July.   1907. 


to  these  trade  associations,  and  the 
amount  of  liability  is  absolutely  fixed  by 
law  and  is  likewise  entirely  independent 
of  questions  of  negligence,  so  that  there 
is  no  quarrel  over  whether  the  employer 
is  liable  or  not.  The  only  difference  of 
opinion  that  arises  is  when  there  is  par- 
tial disability,  the  degree  of  which  has 
to  be  determined.  While  these  associa- 
tions are  conducted  ajt  an  expense  of 
about  10  or  I2  per  cent,,  it  is  generally 
conceded  that  their  effectiveness,  both  in 
the  shrewd  and  careful  management  of 
their  business  and  also  in  bringing  about 
the  adoption  of  safety  devices  and  a  re- 
duction in  the  hazards  of  industry,  far 
exceeds  that  of  any  system  which  has 
been  introduced  in  any  other  country. 

"Under  the  German  system  the 
amount  of  liability  in  event  of  total  dis- 
ablement is  fixed  at  a  certain  propor- 
tion of  the  wages  and  is  payable  like 
wages — that  is,  by  weekly  payments. 
Tn  the  event  of  partial  disability  an 
amount  proportionate  to  the  impair- 
ment of  the  earning  power  is  paid.  In 
the  event  of  death  a  pension  is  paid  to 
the  widow  during  her  widowhood — • 
that  is,  until  her  death  or  remarriage — 
and  a  pension  to  each  child  until  he 
reaches  i6  years.  These  pensions  in  the 
aggregate  must  not  exceed  the  amount 
that  the  man  would  have  received  him- 
self had  he  been  totally  disabled.  This 
system  I  personally  regard  as  the 
most  satisfactory  one  for  employers' 
liability  insurance  that  can  be  found  in 
any  country.  It  could  be  introduced 
here,  precisely  as  it.  is  in  Germany,  only 
by  means  of  legislation.  If  there  were 
such  legislation,  as  our  national  Consti- 
tution now  stands,  it  would  apply  only 
to  individual  States  and  wt)uld  take  ef- 
fect in  those  States  only  when  adopted 
by    their    resj)ective   legislatures." 

I'.esides  the  usual  form  of  employers' 
liability  insurance,  foiu'  methods  of 
voltintarv  instn'ance  are  available  to  in- 
dividual employers  or  to  trade  associa- 
tions of  employers  uiuKr  the  laws  ex- 
isting in  the  ITnited  States,  (^ne  of 
these  is  the  workmen's  collective  i)oHcy, 
issued  by  a  liability  insurance  comi)any 
for  prot(>etion  of  workmen,  without  re- 
gard to  liability,  the  emi)loyer's  contri- 
bution toward  the  premiinn  entitling  him 
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In  lu'  iiinUrkd  ;i|L;;iiii,s(  lial)ilily  citlicr 
iimlri-  tlir  Icnns  of  llu-  cf)llcctivc  policy 
or  l>y  aiiollicr  i)olicy  at  a  reduced  rale. 
A  iiiorr  recent  form  of  insurance  is 
I  111-  "iiiiployer's  compensation  ])olicy," 
iiikKm"  wlncli  tin*  eniplo\er  is  aiitliorize(l 
to  compensate  his  em[)l()yees  for  injuries 
sustained,  witliout  rej^ard  to  liability,  on 
the  basis  of  the  waj^es  earned  at  the 
time  of  injury,  the  insurance  conii)any 
nndertakini^  to  defend  the  employer  in 
the  event  of  a  suit,  in  other  words,  to 
protect  iiim  aj^ainst  liability.  The  third 
method  is  a  system  of  insurance,  paid  for 
by  monthly  premiums  and  furnishinj^ 
sick  benefits  as  well  as  accident  bene- 
fits, the  employees  cither  contributini^ 
the  whole  or  the  employer  makinj^^  such 
contributions  as  he  may  desire,  no  ar- 
ran,q;ement  being-  made  to  relieve  the 
employer  from  liability.  The  fourth 
method  is  by  a  mutual  insurance  fund 
created  by  and  among  the  employees 
and  supported  liy  their  contributions, 
either  assisted  by  contributions  on  the 
part  of  the  employer  or  entirely  inde- 
pendent of  such  contributions.  When 
the  employer  contributes,  it  is  common 
for  him  to  have  either  an  agreement  in 
advance  that  he  shall  not  be  held  liable 
under  the  law,  or  else  that  a  receipt  and 
release  to  that  effect  must  be  given  be- 
fore any  portion  of  the  benefits  pro- 
vided by  the  fund  can  be  drawn. 

'Tt  cannot  be  said  that  any  of  these 
systems  is,  except  in  rare  cases,  at  all 
to  be  compared  with  the  system  in  use 
in  Germany.  The  diflficulty  with  each 
of  the  first  three  is  that  the  benefits  are 
not  large  for  the  contributions  made. 
Relatively  large  expenses  are  unavoid- 
al)le.  There  must  be  solicitation  by 
agents,  usually  not  only  of  the  employ- 
ers but  also  of  the  employees.  There 
must  be  collection  expenses  to  be  ])aid 
by  commissions  or  otherwise;  there 
must  be  adjustment  from  some  central 
office — with  the  sole  exception  of  the 
new  'employers'  compensation  policy,' 
which  provides  for  direct  settlement  of 
claims — and  there  must  be  litigation 
which  is  costly  on  both  sides.  None  of 
these  three  approaches  the  fourth,  or 
mutual,  method  either  in  economy  or  in 
avoiding  litigation.  Under  mutual 
schemes  to  which  employees  contribute, 


and  especially  if  employers  also  contrib- 
ute, there  is  usually  a  reasonably  com- 
plete provision  made  for  the  maintenance 
of  the  disablerl  emj)loyee  and  his  family; 
and,  since  this  provision  is  immediately 
available  there  is  usually  no  question 
raised  as  to  accepting  it  and  going  for- 
ward without  calling  in  the  lawyers  or 
the  courts.  The  exj)enses  should  rarely, 
if  ever,  exceed  10  per  cent,  of  the  amount 
))aid  out  in  benefits;  whereas  it  is  not 
probable  that  any  of  the  others  can  be 
operated  at  an  expense  of  less  than 
from  one-third  to  one-half  of  the  total 
amount  paid — in  other  words,  from  50 
cents  to  $1  for  each  dollar  of  benefit." 
In  Germany  a  system  of  this  character 
in  operation  at  the  Krupp  works  is  con- 
sidered more  beneficial  and  more  satis- 
factory than  even  the  perfected  plans 
introduced  by  the  Government. 

"There  would  be  obvious  advantages 
if  the  members  of  the  Metal  Trades  As- 
sociation could  and  would  combine  to 
cover  their  liability  and  to  provide  for 
their  injured  workmen  and  the  families 
of  workmen  who  are  killed  through 
their  mutual  trades  association  or  a  sub- 
sidiary association  connected  with  it; 
and  if  this  were  established  upon  a  sound 
insurance  and  actuarial  basis,  unques- 
tionably a  larger  measure  of  relief  to 
the  injured  and  the  families  of  the  dead 
could  be  given  without  an  increase  in  ex- 
penditure. Indeed,  the  benefit  w^ould  be 
increased  nearly,  if  not  quite,  50  per 
cent,  as  compared  with  the  cost  of  em- 
ployers' liability  insurance.  Yet  these 
benefits  could  be  paid  without  an  in- 
crease of  cost  to  the  manufacturers,  by 
permitting  and  encouraging  or,  best  of 
all,  requiring  employees  to  contribute  in 
order  both  that  larger  benefits  might  be 
paid,  and  also  that  all  sicknesses  and  dis- 
abilities might  be  covered  without  regard 
to  negligence,  and  also  without  regard  to 
w'hether  they  are  incurred  while  the 
workmen  are  at  work  or  when  they  are 
off  the  work. 

"There  is  nothing  Utopian  or  altruis- 
tic in  such  a  proposition.  It  has  been 
thoroughly  proved  to  be  a  businesslike 
thing  to  do,  resulting  in  great  economies 
directly  and  indirectly,  and  also  in  cre- 
ating a  body  of  unusually  efficient,  re- 
liable and  steady  workmen." 


THE    PROTECTION    OF    PILES    IN    SEA  WATER. 


A   REVIEW    OF   METHODS   OF   APPLYING   CONCRETE   SHIELDS   TO   SUBMARINE    PILING 

ON    THE    PACIFIC   COAST. 

Ralph  Barker — National  Association  of  Cement  Users. 


IN  a  recent  number  of  this  magazine, 
General  W.  A.  Jones  has  described 
the  devastation  wrought  by  marine 
borers  on  wooden  submarine  structures, 
and  has  given  an  outline  of  the  methods 
of  protecting  piling  commonly  employed. 
Marine  borers,  particularly  the  teredo, 
infest  the  waters  of  the  Pacific  Coast 
in  enormous  numbers.  So  destructive 
are  they  that  in  as  short  a  time  as  eight 
months  the  bearing  capacity  of  untreated 
fir  piles  is  practically  destroyed,  and  it 
is  absolutely  out  of  the  question  to  use 
untreated  timber  in  water  in  which  the 
teredo  occurs,  except  for  extremely  tem- 
porary work.  On  account  of  the  cheap- 
ness of  the  method,  impregnation  of  piles 
with  creosote  or  some  other  chemical 
distasteful  to  the  borers  has  been  widely 
employed  on  the  Pacific  Coast,  but,  as 
General  Jones  has  pointed  out,  this 
method  of  protection  has  been  only  an 
indifferent  success.  It  is  being  rapidly 
superseded  by  the  application  to  piles  of 
a  surface  layer  of  some  material  im- 
pervious to  the  attack  of  the  borers, 
and  as  concrete  is  the  cheapest,  most 
readily  available  and  most  easily  applied 
material,  a  rapid  extension  of  its  use 
for  this  purpose  may  be  expected. 

Ralph  Barker  has  given,  in  a  recent 
paper  before  the  National  Association 
of  Cement  Users,  reprinted  in  The  lin- 
gineering  Record  for  March  26,  a  sum- 
mary of  three  methods  of  applying 
concrete  to  the  protection  of  submarine 
piling  employed  in  San  Francisco  har- 
bor. Two  of  the  methods  are  applicable 
only  to  new  structures  before  the  su[)er- 
structure  is  in  place,  while  tiie  third 
may  be  applied  to  the  piles  at  any  time. 
"Since  the  teredo  works  from  the  mud 
line  to  low  water,"  says  Mr.  Barker, 
"and  the  limnoria  from  low  water  to 
high  water,  it  is  necessary  in  order  to 
insure  imnuniity  to  protect  timber  from 
the  nnid  line  to  high  water  mark.  As 
the  mud  line  is  a  somewhat  varying 
factor,  it  is  very  desirable  to  extend  the 
covering  to  a  sufficient  depth  to  preclude 


the  possibility  of  the  unprotected  portion 
of  the  timber  becoming  exposed. 

"The  first  method  employed  in  San 
Francisco  harbor  covers  the  use  of  a 
metal  or  w^ooden  cylinder  around  the 
pile  and  filling  same  with  concrete.  This 
method  was  first  introduced  in  1894. 
Steel  cylinders  y/2  feet  in  diameter  were 
used  around  a  cluster  of  three  piles. 
First  the  piles  were  driven  in  the  proper 
locations,  then  the  mud  was  removed 
from  inside  the  cylinder  to  a  depth  speci- 
fied. This  depth  was  governed  by  con- 
ditions, and  was  usually  about  30  feet 
below  low  water.  Then  concrete  sewn  up 
in  loose-mesh  burlap  sacks  was  placed 
in  the  cylinder  in  sufficient  quantity  to 
fill  it  nearly  to  low  water  line.  This  was 
allowed  to  set  and  the  water  was  then 
pumped  out  and  the  balance  of  the  cyl- 
inder filled  with  loose  concrete.  This 
method  was  later  cheapened  by  the  sub- 
stitution of  wooden  stave  cylinders  for 
the  steel. 

"The  most  recent  practice  in  this 
method  is  to  use,  instead  of  a  y/2-ioot 
cylinder,  one  only  2  feet  in  diameter, 
having  a  cast-iron  shoe  in  its  bottom 
which  fits  as  close  as  possible  around  a 
single  pile.  Rope  grummets  are  placed 
around  the  pile,  and  as  the  cylinder  is 
driven  the  grummet  is  forced  tightly  be- 
tween the  casting  and  the  pile,  thus 
making  a  tight  joint,  which  excludes 
the  nuid  and  water  to  a  very  great  ex- 
tent. What  mud  and  water  may  have 
gotten  inside  the  cylinder  is  then  re- 
moved by  a  jet  piunp  and  the  cylinder  is 
filled  with  concrete,  same  being  rein- 
forced with  vertical  rods  held  in  place 
by  horizontal  bands.  The  latter  practice 
gives  the  best  results,  as  the  placing  of 
concrete  under  water,  even  in  sacks,  is 
almost  certain  to  cause  a  separation  of 
the  ingredients.  The  wooden  cylinder  is 
eaten  away  by  the  marine  insects  in  a 
sh(nt  time,  and  if  the  concrete  is  not 
perfectly  sound  the  teredo  enters  through 
the  voids  in  the  shield  and  destroys  the 
piles. 
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"Tlic  second  iiu'tlKxl  c(»iisists  of  using 
a  concrete  cylinder  of  al)onl  -'4  inclies 
external  diameter  and  J-)f\  inclies  thick, 
heavily  reinforced.  The  lenjj;th  of  the 
cylinder  is  j^overned  by  conditions  the 
same  as  tiie  wooden  cylinder  above  de- 
scribed, tiie  lonj^est  used  beinj::  34  feet. 
The  cylinder  is  driven  around  the  pile, 
pumped  out,  and  filled  with  concrete  in 
practically  the  same  manner  as  when  the 
small  wooden  cylinders  arc  used.  This 
method  gives  very  good  results,  as  the 
outer  shell  is  made  on  the  surface, 
where  it  can  be  examined  and  rejected 
if  defects  appear. 

"The  third  method  differs  essentially 
from  the  foregoing,  and  can  be  applied 
to  an  old  structure  without  removing  the 
top  work.  It  consists  of  the  use  of  a 
sheet  metal  form  having  a  diameter  of 
about  8  inches  greater  than  the  pile  to 
be  treated,  same  being  placed  around 
the  pile  in  short  lengths.  The  bottom 
of  the  first  form  applied  to  the  pile  is 
equipped  with  a  diaphragm,  which  fits 
closely  around  the  pile  and  accommo- 
dates itself  to  its  decreasing  size.  The 
form  is  placed  around  the  pile  and  has 
attached  to  it  two  wire  ropes  from  a 
windlass  on  the  floor  of  the  structure. 
Then  a  cylinder  of  reinforcing  material 
is  placed  inside  the  form  and  it  is  filled 
with  concrete.  This  section  is  then  low- 
ered into  the  water  sufficiently  to  allow 
the  next  section  to  be  constructed 
around  the  pile  and  fastened  to  the  one 
already  filled.  The  process  is  continued 
until  the  first  section  comes  to  rest  on 
the  bottom  of  the  bay.  In  ordinary  mud 
the  weight  of  the  column  of  concrete 
will  force  it  down  into  the  bottom  a  suf- 
ficient distance  to  insure  protection. 

"All  three  of  these  methods  give  very 
good  results.  The  last  mentioned  is  the 
cheapest,  but  when  it  is  used  the  pile  it 
protects  must  extend  up  to  and  support 
the  superstructure.  In  the  other  two 
methods  the  pile  may  be  cut  off  at  low 
water  line,  and  the  balance  of  the  sup- 
port made  a  reinforced  pillar,  getting 
its  lateral  strength  from  the  reinforcing 
bars,  which  may  be  made  continuous  for 
the  full  length  of  the  concrete  casing. 

"As  to  the  type  of  hydraulic  cement 
best  fitted  to  secure  the  essential  quality 
of  enduring  strength  when  used  in  sea 


water,  tile  siihjccl  lias  been,  and  still  is, 
one  of  considerable  question.  The  two 
destructive  influences  commonly  believed 
to  be  most  necessary  to  provide  against 
are:  (i)  The  peculiar  chemical  disinte- 
grating action  of  the  magnesium  sulphate 
content  of  ocean  water  upon  the  alumin- 
ium compounds  in  the  cement.  (2)  The 
physical  wear  of  the  surface  of  concrete 
thus  chemically  affected  and  softened  by 
the  abrasive  action  of  the  water,  and  the 
greater  or  less  content  of  sand  which  it 
may  carry  with  it." 

A  cement  known  as  "erz-cement,"  or 
"iron-ore  cement,"  in  which  the  alumin- 
ium is  largely  replaced  by  iron,  in  order 
that  the  chemical  action  of  sea  water 
may  be  reduced  to  a  minimum,  has  been 
placed  upon  the  market  in  Germany.  Re- 
ports of  tests  seem  to  indicate  that  iro:i  • 
ore  cement  will  withstand  chemical  ac- 
tion much  more  successfully  than  Port- 
land cement  of  the  ordinary  character. 
Puzzolan-Portland  cement  is  another  ma- 
terial of  German  manufacture  which  is 
practically  unattacked  by  sea  water,  but 
as  neither  Puzzolan-Portland  nor  iron- 
ore  cement  is  produced  in  the  Ignited 
States,  the  American  engineer  has  been 
confined  in  sea-w^atcr  concrete  construc- 
tion to  the  use  of  Portland  cement. 

"Although  disastrous  disintegration 
has  occurred  in  some  instances,  it  is 
nevertheless  true  that  the  great  mass  of 
well  constructed  Portland-cement  con- 
crete in  sea  water  has  served  its  purpose 
satisfactorily.  Portland-cement  concrete 
has  the  power  of  armoring  itself  against 
the  action  of  the  magnesium  sulphates  of 
the  sea  water  by  the  formation  on  its 
exposed  surfaces  of  a  skin  or  film  of  lime 
carbonate.  In  comparatively  still  waters 
this  appears  to  constitute  a  very  effective 
protection.  In  case  of  violent  or  con- 
tinued abrasion  of  water  and  sand  it  is 
naturally  less  effective,  and  in  excep- 
tional cases  has  no  opportunity  to  form. 
In  these  cases  the  calcium  hydrate  set 
free  by  the  decomposition  incident  to  the 
hardening  of  the  Portland  cement  is 
washed  away,  leaving  voids  for  the  fur- 
ther inroads  of  the  deleterious  chem- 
icals contained  in  these  sea  w^aters. 

"In  selecting  a  Portland  cement  for 
marine  construction,  the  ordinary  pre- 
cautions taken   to   secure  a  trustworthy 
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material,  that  is,  careful  and  accurate 
sampling  and  testing,  are  absolutely  es- 
sential. That  the  cement  must  be  sound 
goes  without  saying.  Since  only  the 
very  finest  portion,  the  'float,'  of  the 
Portland  has  cementious  value,  fine  pul- 
verization is  essential,  and  a  matter  of 


much  economical  moment.  Too  slow  a 
setting  is  to  be  avoided,  and  a  rapid  per- 
manent hardening  is  of  value.  These, 
however,  it  is  unwise  to  secure  by  the 
use  of  cements  high  in  aluminium,  since 
it  is  the  aluminium  content  that  is  most 
vulnerable  to  chemical  attack." 


THE    PHASE    ADVANCER,    A    NEW    ELECTRICAL    DEVICE. 

A    NEW   SOLUTION    OF  THE   PROBLEM    OF   IMPROVING   THE   POWER   FACTOR   OF 

INDUCTION    MOTORS. 

The  Electrician. 


THE  troubles  caused  by  wattless 
currents  are  familiar  to  all  en- 
gineers responsible  for  the  opera- 
tion of  plants  on  alternating-current 
systems  where  the  power  factor  is  low. 
While  these  currents  load  up  the  gen- 
erators and  mains,  they  have  a  demag- 
netizing effect  upon  the  generator  field 
magnets,  calling  for  increased  power  for 
excitation  and  rendering  it  difficult  to 
maintain  the  pressure.  In  some  cases 
they  prevent  the  full  output  being  taken 
from  the  prime  movers,  thus  destroying 
the  possibility  of  making  most  econom- 
ical use  of  the  generating  plant.  A  prin- 
cipal cause  of  low  power  factor  is  the 
presence  of  induction  motors  on  the  sys- 
tem, and  owing  to  the  growth  of  power 
loads,  the  question  has  arisen  whether 
it  is  possible  to  provide  at  the  motor  it- 
self a  means  of  compensating  for  these 
lagging  currents. 

A  solution  of  this  problem  is  offered 
in  the  "i)hasc  advancer,"  devised  by 
Miles  Walker  and  already  described  by 
him  in  a  paper  read  before  the  Institu- 
tion of  I'.lectrical  ICngineers.  The  de- 
vice may  be  briefly  described  as  a  special 
form  of  exciter  coiniected  in  circuit  with 
the  rotor  winding  of  the  induction  motor, 
to  which  it  su|)plies  magnetizing  current 
generated  at  low  vf)Uage  and  low  fre 
(|uency.  the  fre(|uency  of  the  slij).  Tak- 
ing a  slip-ring  induction  motor  liMving  a 
power  factor  of  about  ()J  \)vr  cent,  on 
full  load,  it  is  possible  by  means  of  the 
phase  advancer  to  arrange  that  instead 
of  a  lagging  current  the  motor  may  run 
at  unity  power  factor,  or  even  be  caused 
to  take  a  leading  current  up  to  30  to  40 
per  cent,  power  factor,  so  as  to  compen- 
sate  for  lagging  current  taken  by  other 


motors,  etc.,  in  the  system.  The  devel- 
opment of  the  machine  has  now  reached 
a  commercial  stage,  and  a  unit  recently 
built  to  be  used  in  conjunction  with  a 
900  kilowatt  induction  motor  has  yield- 
ed satisfactory  results.  For  a  technical 
description  of  the  construction  of  the 
phase  advancer  we  may  refer  our  read- 
ers to  Mr.  Walker's  paper,  which  was 
read  early  last  year.  Our  present  con- 
cern is  with  the  practical  possibilities 
of  the  invention,  which  are  summarized 
in   The  Electrician  for  April  8. 

"When  the  phase  advancer  is  used  in 
connection  with  an  induction  motor,  the 
amount  of  idle  power  required  for  mag- 
netising is  only  a  small  fraction  of  that 
ref|uired  when  the  magnetising  current 
is  su|)plie(l  at  full  frequency  and  full 
voltage  in  the  stator  winding.  This  will 
be  a|)preciated  when  it  is  considered  that 
a  750  brake  horse-power,  three-phase,  50- 
cyde,  2,000-volt,  590  revolutions  per  min- 
ute motor  requires  in  the  stator  winding 
50  amperes  per  phase  as  magnetising 
current,  or  an  idle  power  of  175  kilo- 
volt-amperes.  When  fitted  with  a  6  kilo- 
\<>lt  ampere  phase  advancer  the  same 
motor  will  run  at  unity  i)ower  factor  and 
re(|uir('  no  idle  j)ovver  from  the  mains. 
If  the  same  motor  were  fitted  with  a  12 
kilovolt  ampere  phase  advancer  it  could 
be  run  at  a  leading  power  factor  of  0.7, 
when,  in  addition  to  its  ordinary  load. 
it  could  also  compensate  for  the  lagging 
currents  produced  by  other  motors  to  the 
extent  of  its  full  kilowatt  rating  of  600. 

"Again,  bv  building  a  similar  motor, 
but  with  a  larger  |)ercentage  of  copper 
in  its  windings,  it  would  be  capable  of 
supplying  magnetising  current  to  three 
motors  of   the   same   size,  when   a   total 
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pouir  of  .>.'*'"*  l)r;ilNr  Imrsr  powtT  would 
1)1-  ohtaiiuti  with  tlio  lim-  worUiiii;  on  unity 
powor  faelur,  tlic  only  cost  bcin^^  tlu- 
ij  kilovolt-anipcro  i)liase  advancer  and 
additional  copper  in  one  motor.  In  such 
an  installation,  with  motors  having  a 
power  factor  as  hi.u:h  as  92  per  cent,  and 
a  voltaj;e  drop  in  the  line  of  10  per  cent. 
without  phase  advancers,  by  the  use  of 
the  latter  a  savini^  in  the  line  losses 
auiouutinj;  to  about  40  kilowatts  could 
be  obtained.  I'^urther,  a  j^cncrator  spe- 
cially designed  to  take  a  load  at  unity 
power  factor  would  be  smaller  and 
cheaper,  and  would  have  all  day  losses 
reduced  by  about  30  kilowatts.  This 
would  give  a  total  saving  in  generation 
and  transmission  of  70  kilowatts,  against 
which  must  be  set  losses  in  the  phase 
advancer  and  in  the  winding  of  the  over- 
compensated  rotor,  amounting,  however, 
to  not  more  than  6  kilowatts. 

"The  above  case  relates  to  high-speed 
motors  having  a  good  power  factor.  If, 
however,  we  consider  slow-speed  motors 
which  would  have  a  power  factor  as  low 
as,  say,  0.7,  the  saving  in  the  line  and 
generators  would  be  not  less  than  220 
kilowatts.  In  this  case  two  phase  ad- 
vancers would  be  used,  two  motors  being 
over-compensated  to  provide  the  wattless 
current  taken  by  the  other  two,  and  ac- 
cordingly in  this  case  the  losses  in  the 
exciting  circuit  would  amount  to  about 
18   kilowatts. 

''An  important  consideration  in  con- 
nection with  the  use  of  the  phase  ad- 
vancer is  the  follow^ing:  Suppose  a  large 
motor  with  a  low  power  factor  at  the 
end  of  a  long  feeder;  by  installing  a 
phase  advancer  in  conjunction  with  the 
motor  the  feeder  would  be  relieved  of 
wattless  current,  and  thus  part  of  its 
copper  set  free.  Accordingly,  new  con- 
sumers might  be  comiected  to  the  feeder 
at  the  end  adjacent  to  the  motor,  and  the 
revenue  obtained  from  the  cable  corre- 
spondingly increased. 

"Another  use  for  the  phase  advancer 
is  in  conjunction  with  induction  motors 
under  conditions  where  a  large  slip  is 
required,  such  as  for  winding  purposes 
or  for  driving  rolling  mills.  This  slip  is 
at  present  obtained  by  inserting  resist- 
ance in  the  rotor  circuit,  which  means  a 
large  loss  of  energy.     By  means  of  the 


piiasc  advancer  flic  slij)  rc(juired  may  be 
obtained  and  the  power  returned  to  the 
line,  instead  of  being  wasted. 

"A  further  advantageous  use  f(jr  the 
phase  advancer  is  in  connection  with 
induction  generators.  Such  machines 
have  the  imj)ortant  advantage  over  the 
ordinary  alternating-current  generator 
witii  contiinious-current  excitation  that 
they  may  be  run  uj)  to  sj)ecd  and 
switched  on  to  the  'bus  bars  without  syn- 
chronising. This  class  of  generator  has 
not  been  very  much  employed  even  in 
cases  where  it  appears  to  present  certain 
advantages  because  the  ordinary  induc- 
tion generator  required  to  be  supplied 
with  magnetising  current  from  the  line, 
and,  furthermore,  it  is  incapable  of  gen- 
erating any  wattless  current  to  supply  to 
induction  motors  or  other  apparatus  re- 
quiring wattless  or  laging  currents.  If 
an  ordinary  induction  generator  is  con- 
nected to  a  distribution  system  in  parallel 
wnth  synchronous  generators,  the  syn- 
chronous generators  have  to  supply  not 
only  the  wattless  currents  required  by 
their  share  of  the  load  and  the  wattless 
currents  required  by  the  rest  of  the  load, 
the  true  watt  part  of  which  is  carried  by 
the  induction  generators,  but  they  are 
also  called  upon  to  supply  further  w^att- 
less  currents  to  magnetise  the  induction 
generators.  So  that  instead  of  being  a 
help  in  that  part  of  the  load  which  is 
most  trying  to  every  generator,  the  in- 
duction generator  is  actually  a  further 
drag  on  the  system.  By  means  of  the 
phase  advancer  this  drawback  of  the  in- 
duction generator  is  overcome,  and  it  is 
possible  to  build  an  asynchronous  gen- 
erator which  not  only  supplies  its  own 
magnetising  current  but  is  able  to  supply 
wattless  currents  to  other  parts  of  the 
system.  Such  machines  should  be  par- 
ticularly useful  w^here  it  is  intended  to 
feed  power  into  a  system  of  mains,  as 
from  a  waste-heat  station  or  from  a 
small  isolated  w^ater-pow'cr  station,  and 
where  it  is  undesirable  to  connect  a  syn- 
chronous machine  to  the  system ;  or,  fur- 
ther, in  a  station  having  synchronous 
generators  driven  Ixy  reciprocating  en- 
gines, the  use  of  an  induction  generator 
in  conjunction  with  an  exhaust  steam 
turbine  and  a  phase  advancer  should  be 
of  great  service. 
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"Asynchronous  generators  may  also  be 
of  great  service  for  light  loads  in  towns 
liable  to  fogs  in  the  winter  months.  Due 
to  such  fogs  coming  on  quickly,  it  often 
happens  that  the  load  increases  more 
rapidly  than  the  attendants  can  parallel 
and  switch  in  synchronous  generators. 
In  such  cases  there  will  be  no  difficulty 
in  simultaneously  starting  up  induction 
generators,  which  could  be  switched  in 
circuit  through  choke  coils,  the  latter 
being  afterwards  short-circuited.  A  fur- 
ther use  for  induction  generators  is  in 
connection  with  slow-speed  gas  engines, 
such  as  are  fed  from  coke-oven  gas,  and 
for  use  on  50-cycle  circuits.  The  irregu- 
lar turning  moment  of  these  engines  and 
the  great  number  of  poles  make  paral- 
lel running  rather  difficult,  particularly  if 
the  generators  have  to  run  in  parallel 
with  other  machines  to  which  they  are 
connected  by  means  of  long  lines.  In 
such  cases  some  at  least  of  the  genera- 
tors could  be  advantageously  made  of  the 
asynchronous  type,  and  by  means  of 
phase  advancers,  could  be  made  to  take 
their  share  of  the  wattless  currents. 

"In  general,  phase  advancers  are  de- 
signed for  low  voltage  and  a  compara- 
tively large  current.  They  are  fitted 
with    compensating    windings   to   ensure 

Reading. 
1 
2 
3 
4 
6 
6 
7 

Note.-  Thr  voltaRo  was  rrRiilatcfl  by  Iiaml,  t 
of  rraHinRS  3  anrl  4  shows  a  rise  in  the  pmrrator 
leading  and   magnetising   for   lagging   and  drniagiut 


perfect  commutation  at  all  loads.  Con- 
sequently, no  sparking  or  burning  takes 
place  at  the  brushes  and  the  commutator 
remains  bright,  requiring  practically  no 
attention.  The  brushes  are  of  carbon 
and  wear  very  slowly,  so  that  they  will 
only  require  to  be  renewed  after  a  long 
period  of  continuous  service.  The  phase 
advancers  are  designed  either  for  direct 
coupling  or  for  separate  driving  by  belt- 
ing, etc.  For  starting  purposes,  in  con- 
junction with  a  motor,  the  only  addition 
to  the  arrangement  is  a  three-pole 
double-throw  switch,  which  is  required 
to  switch  in  the  advancer  after  the  motor 
has  been  started  in  the  usual  way." 

The  unit  referred  to  above  has  been 
tested  by  running  it  in  conjunction  with 
a  750  brake  horse-power,  three-phase, 
50-cycles,  2,000-volt  induction  motor 
forming  the  motor  end  of  one  of  two 
motor-generator  sets  which  were  run 
loaded  back  upon  each  other,  the  speed 
of  each  set  being  590  revolutions  per 
minute.  The  current  passing  through 
the  machine  was  600  amperes.  The 
power  taken  to  drive  the  phase  advancer 
was  about  i  per  cent,  of  the  power  of 
the  motor  in  conjunction  with  which  it 
operated.  The  following  table  shows 
the  readings  obtained: 


Volts. 

Kilowatts. 

1.840 

280 

1,840 

.300 

2,200 

[iiry 

2.800 

37.5 

2.000 

20 

2.600 

312 

2,560 

20 

Remarks. 
Phase   advancer   not    running. 
"  "  running 


Power  factor. 
86%  lagging. 

Unity. 

Unity. 

r>0%  leading.  "       (increased     speed) 

.50<^  leading.  "       (speed    as    before) 

40^:^  leading.  "       (increased     speed) 

f)%   leading.  "       (speed    as    before) 

o   he   constant    for    readings   1    and    2.      A    comparison 
voltage  duo   to  the  phase  advancer  having  substituted 
ising  currents. 


PROnUCHR   C}AS    POWHR    IN    THH    UNITHD  STAPHS. 

A    SUMMAKV    OK    TIIK    1)1  I  ri(  U  1.1  I KS    IN    TIIK    WAY    OF    A    MOUK    KAl'lD    1 NTROOUC  HON    OF 

(lA.S   I'OWKK    ri.ANlS. 

A'.  //.  I'lTiKt/il — I  'iiiltd  Sldh's  (ir(>l()(/'u  <il  Surrey. 


AN  exhaustive  investigation  ol  tlie 
development  of  the  producer-gas 
power  plant  in  the  United  States 
has  recently  been  eonchided  for  the 
United  States  (leologie.il  .Survey  by 
Prof.  K.  If,  l'\'rnald,  whose  rej)ort  now 
appears  as  Bulletin  416  of  the  Survey 
publications.  Nearly  all  of  the  500  platits 
now  in  operation  have  beeti  installed 
since    1900.       They    range    in    size    from 


15  to  6,000  horse  power.  About  12  per 
cent,  are  operated  with  bitimiinous  coals 
and  lignites;  the  remaintler  use  anthra- 
cite or  other  smokeless  fuel.  The  bi- 
liiiiiinoiis  ;iii(l  lignite  producers,  however, 
represent  about  ^y  pvr  cent,  of  the  total 
power  capacity  of  the  plants,  and  the 
capacity  of  the  individual  bituminous 
plants  averages  about  12J/I  times  the 
capacity  of  the  plants  using  anthracite. 


Nil  ll-W    Ol'    lllli    liNCINIilUx'lNC    I'h'/iSS. 
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'I'lic  introduction  of  produccr-j^as 
power  has  projjrcsscd  steadily  during 
tlic  past  ten  years.  !iut  when  the  su- 
perior fuel  economy  of  the  p^as  over  the 
steam  power  plant  is  considered,  it  is 
not  immediately  apparent  \\li\  tiic  rate 
oi  projjress  has  not  heen  more  ra|)id.  riie 
results  of  tests  conducted  hy  the  United 
States  Geological  Survey  with  75  coals, 
6  lifjnites  and  one  peat  show  an  avcraj^e 
ratio  of  fuel  fired  per  brake  horse 
]>ower  in  steam-boiler  compared  with 
prducer  plants  of  2.7  to  i.  A  part  of  the 
voluminous  data  collected  by  the  Survey 
in  the  recent  investigation  consists  of  the 
opinions  of  manufacturers  and  users  of 
gas-power  plants  as  to  the  difficulties  in 
the  way  of  a  more  rapid  introduction  of 
producer-gas  power.  From  these  opin- 
ions Prof.  Fernald  draws  the  general 
conclusions  summarized  below. 

"i.  It  is  still  commonly  believed  that 
the  gas  engine  plant  cannot  be  so  reli- 
able as  the  steam  engine.  This  obstacle 
to  development  is  generally  believed,  by 
the  manufacturers  at  least,  to  be  largely 
due  to  lack  of  information.  It  is  cer- 
tain that  gas-power  plants  are  being  op- 
erated with  perfect  reliability  and  satis- 
faction, where  the  conditions  have  been 
properly  studied  and  the  apparatus  has 
been  selected  to  meet  these  conditions. 

"2.  The  lack  of  enginemen,  experi- 
enced in  operating  producer-gas  plants, 
is  still  a  difficulty  at  times.  The  situation 
fs  much  better  than  three  years  ago  and 
this  trouble  will  disappear  in  time. 

"3.  Inexperienced  salesmen — men  not 
familiar  with  the  details  of  the  engines 
and  producers  they  sell  and  uninformed 
as  to  the  conditions  of  selection  of  ap- 
paratus for  best  operation — are  still  in 
the  field  but,  by  attention  from  manu- 
facturers, they  are  being  eliminated. 

"4.  The  influence  of  a  large  number 
of  unsuccessful  gas-power  plants  in- 
stalled during  the  earlier  period  of  de- 
velopment has  not  entirely  been  over- 
come by  knowledge  of  the  success  of  the 
best  designs  of  reliable  companies.  Some 
unsuccessful  installations  are  found  in 
recent  plants  of  the  unexperienced  man- 
ufacturers and  also  where  some  new  de- 
signs have  been  tried  out.  Poor  design 
and  construction  in  some  of  the  ap- 
paratus  still   being   marketed   reflect   on 


all  apa|)ralus.  I  he  reliable  comjjanies 
offer  a  well  tried,  well  built  machine, 
which  others  imitate  with  a  cheaper 
equipment  having  a  similar  appearance. 

"5-  Many  factory  buildings  nuist  be 
provided  with  a  healing  plant  separate 
from  the  power  j)lant,  if  a  gas  engine  is 
installed.  This  prevents  the  sale  of 
many  gas-power  units,  which  would  be 
made  if  a  satisfactory  way  were  de- 
vised for  this  heating. 

"6.  While  the  investigations  of  the 
Survey  have  demonstrated  that  an  ex- 
cellent gas  can  be  made  from  bitumin- 
ous coals,  yet  the  lack  of  types  of  pro- 
ducers which  will  satisfactorily  gasify 
such  fuels  is  still  felt.  In  the  'up-draft' 
producer  the  mechanical  extraction  of 
tar  is  troublesome.  In  the  'down-draft' 
system  the  excessive  labor  in  cleaning 
the  fires  prohibits  the  continuous  opera- 
tion of  most  single-generator  plants.  In- 
ability to  use  still  cheaper  fuels  has  to 
be  contended  with.  Although  a  few 
plants  are  operating  successfully  on  lig- 
nite, there  is  opportunity  for  further  de- 
velopment here. 

"7.  Lack  of  complete  knowledge  as 
to  how  successfully  the  various  fuels 
in  different  localities  can  be  used,  while 
an  obstacle  at  present,  is  being  relieved 
by  the  work  of  the  Geological  Survey. 
As  the  results  of  its  tests  are  published, 
information  will  become  available  con- 
cerning the  various  fuels  of  the  country. 

"8.  The  excessive  first  cost  of  gas- 
power  over  steam  plants  is  felt.  For  the 
larger  complete  installations,  say,  from 
4,000  to  5,000,  the  cost  is  about  the  same 
as  of  a  first-class  steam  plant  of  the 
same  capacity..  With  smaller  installa- 
tions the  steam  plant  costs  considerably 
less.  Some  manufacturers  have  stated 
that  the  high  selling  cost  of  gas-power 
plants  is  not  warranted  by  the  shop  cost. 
This  probably  results  from  the  cost  of 
development  of  new  apparatus  and  the 
expense  of  educating  purchasers  to  the 
proper  use  of  gas  plants.  Nevertheless, 
even  if  the  steam  plant  costs  15  per  cent, 
less  than  the  gas  plant,  the  increased 
efficiency  in  operating  the  latter  will 
make  up  the  difference  wdthin  two  or 
three  years.  This  would  hold  true  of 
course  only  where  the  hours  of  opera- 
tion or  of  heavy  load  periods  were  long 
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enough  so  that  the  total  decrease  in 
fuel  charges  could  equal  or  exceed  the 
extra  fixed  charges. 

"Producer  gas-plants  of  20  and  2,000 
horse-power  capacity  cost  from  about 
$105  to  $46,  respectively,  per  horse 
power  of  installation,  exclusive  of  build- 
ings and  foundations.  Including  build- 
ings and  foundations,  these  figures  will 
be  $108.50  to  $47.50.  Complete  plants 
of  the  larger  type  from  1,000  to  5,000 
horse-power  capacity  cost  from  $93  to 
$70  per  horse  power,  including  founda- 
tions, buildings  and  all  auxiliaries. 

"9.  Over-rating  of  American  producer 
plants  has  come  about  very  naturally 
through  the  adoption  of  European  fig- 
ures for  rates  of  fuel  consumption  in 
the  days  of  early  development.    Experi- 


ence has  shown  that  American  fuels  are 
so  decidedly  different  that  equally  de- 
cided modifications  in  the  fuel  rates 
must  be  made.  Some  manufacturers  are 
now  re-rating  their  apparatus,  while 
others  are  still  using  grate  areas  too 
small  for  the  loads  on  the  producers.  In 
inspecting  a  large  number  of  installa- 
tions throughout  the  country  it  was  fre- 
quently observed  that  with  good  anthra- 
cite fuel  no  difficulty  was  experienced 
in  working  the  producer  up  to  50  or  75 
per  cent,  of  the  rated  capacity,  but  if  the 
apparatus  was  forced  to  its  full  rating 
for  any  length  of  time,  clinkering  and 
other  operating  difficulties  were  met. 
These  were  often  sufficiently  serious  to 
necessitate  a  reduction  in  load  at  a 
most  inconvenient  time." 


ELECTRIC   MOTORS   FOR   MACHINE    TOOLS. 

A   SERIES    OF   TABLES    GIVING   STANDARD    SIZES   AND   SPEEDS   OF    MOTORS   FOR   DRIVING 

VARIOUS   CLASSES   OF    MACHINE  TOOLS. 


Charles  Robbins — American  Society  of  Mechanical  Engineers. 
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E    have    already    given    in    these 
columns*  a  summary  of  standard 
practice   in  the  selection  of  mo- 
tors for  driving  machine  tools  of  various 
classes    and    in    the    application    of    the 
motors  to  the  tools.     Jn  the   tables   fol- 


lowing will  be  found  a  summary  of  the 
sizes  and  speeds  of  motors  normally  se- 
lected for  this  work.  These  tables  ap- 
pear as  an  appendix  to  an  interesting 
paper  by  Charles  Robbins  on  economic 
features  of  electric-motor  applications, 
presented  before  the  American   Society 


•The  Engineering  Magazine,  February,  1910. 

Table  i.    Sizes  and  Speeds  of  Motors  on  Lathes. 

Engine   Lathes. 
Adjustable  speed,   ratio  1  :  3. 


Light  Duty 

Medium   Duty. 

[Ieavy  Duty. 

Swing,         Tlorsc 
Inches.        Power. 

Adjst. 
•Speed. 

Const. 
Sper<l. 
r.  p.  m. 

Morse 
P<»wer. 

.Adjst. 
Speed. 

Const. 
Speed, 
r.  p.  ni. 

Horse 
Power. 

Const. 
Adjst.            Speed, 
Speed.          r .  p .  ni. 

14              2 
10              .'{ 
1M20              a 
22  24               r> 
27-30              7.r. 
36-48              7.5 

Ratio 
1:3 

1  ,sno 

l.MOO 
1    SUM 

1.200 
1.200 
1,200 

3 
5 
f. 

7.5 
10 
10 

SpFI  lAI 

Ratio 
1:3 

Lathes. 

,800 

.200 
,200 
.200 
.200 
,200 

5 

5 

7. 
10 
15 
20 

5 

Ratio              1.200 

1:3                1.200 

1.200 

1 .200 

1.200 

1)00 

Type. 

Horse    Power. 

Adjustable    Speed. 

< 'ar    whrrl,    4S    itulirs 
Double    axle,    innderalc    duly 
Heavy   duly 

80 
16 
25 

1:3 
1:3 
1:8 

DmviN<;-W 

iKKt.  Lathes. 

Size,   Ttuhis. 

r.1 
no  (»» 

70 
Hi 
UO 

Horse    1 

ir. 

20 
25 
25 
30 

'ower. 

Adjustable    Speed. 
Rati*.   1:3 

1,200   r.  p.  m. 

100 


(  50 
(     5  tai 


!  stock 


Rni'iRw  OF  run  RNCiNnnRiNC  prpss. 
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Tahle  2.    Sizes  and  Speeds  of  Motors  on  Vkrtical  1Jokin(,  Mii.i.s. 


Sin*,  Iiulns. 

II 

orst"    Power. 

'2\  2y\ 

5 

36-42 

7.5 

60-90 

10 
5-rail 

100 

16 
5-raiI 

120 

20 
7.5-rail 

144 

20 
7.5rail 

168 

26 
7.5rail 

192 

30 

10-rail 

A<ljiislal>lc   Spttd. 
Ratio   J  :;{ 


.Constant    Speed. 
1 ,200 
1,200 
1,200 

1,200 

900 
900 
900 
900 


Size,    Inches. 

Hi 

orse   Power. 

48 

60 

72 

120 

3 
5 
5 
7.5 

Friction. 
15 
20-26 

0.25 
0.5 

1 

28-34 

2 

42-50 

3 

Table  3.    Sizes  and  Speeds  of  Motors  on  Drills. 

Radtal  Drills. 

Adjustable  Speed. 
Ratio  1:3 


Upright  Drills. 


Ratio  1:3 


Constant   Speed. 
1,800 
1,200 
1,200 
1,200 


1,800 

1,800 

I  1,800 


(  1,200 
3  1,800 


Hi 


200 

800 
200 


Multiple-Spindle  Drills. 


4-2 

6-2 

S-2 


7.5 
10 
10 


Ratio  1:3 


Table  4.    Sizes  and  Speeds  of  Motors  on  Milling  Machines. 

Horizontal,    Plain    or    Universal. 


Table  Feed,        Cross  Feed, 
Inches.                   Inches. 

Vertical 
Feed,  Inches. 

Horse 
Power. 

Adjustable 
Speed. 

24 
30 
36 
60 

8 
10 
12 
12 

18 
18 
20 
20 

3 
5-7.5 
7.5-10 
10-15 

Ratio  1:3 

Vertical  M 

illing 

Machines. 

Table  Diameter, 
Inches. 

Spindle  Diam- 
eter,  Inches. 

Horse 
Power. 

Adjustable 
Speed. 

28 
32 
40 
54 
70 

4 

4 

4, 

5 

6 

,5 

5 

7, 
10 
15 
20 

.5 

Ratio     1:3 

Slab 

Milling  Machines. 

Width  of  Table, 
Inches. 

Horse  Power. 

Adj 

ustable  Speed. 

24-30 
36 
60 

36   heavy 
42 

10 
15 
25 
25 
60 

Ratio   1:3 

1,200 
1,200 
1,200 


Constant 
Speed. 

1,800 
1,200 
1,200 


Constant 
Speed. 

1,200 
1,200 
1,200 
1,200 
900 


Constant    Speed. 

1  200 

1,200 

900 

900 

900 


Table  5.     Sizes  and  Speeds  of  Motors  on  Horizontal  Boring,  Drilling  and 

Milling  Machines. 


Spindle,  Inches. 
3.5 
4 
6 
6 
7 


Horse  Power. 
3 
5 

7.5 
10 
15 


Adjustable  Speed. 

Constant  Speed, 

Ratio  1:3 

1,800 

1,200 

1,200 

1,200 

1,200 
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Table  6.    Sizes  and  Speeds  of  Motors  on  Planers. 


Med 

UM  Duty. 

Heav 

Y   Duty. 

Size,  Inches. 

Horse  Power. 

Constant 

Speed. 

Size,  Inches. 

Horse  Power. 

Constant  Speed 

24x24 

5 

900 

24x24 

7.5 

900 

30x30 

7.5 

900 

42x42 

25 

900 

36x36 

10 

900 

56x56 

25 

900 

48x48 

15 

900 

Frog  and 

30 

900 

66x56 

15 

900 

Switch  Forge 
12x10  feet. 

14x12  feet. 

60 

10   (rail) 

75 

12   (rail) 

720 
720 

Size,   Inches. 
14  20 
24 
36 


TabI.e  7.    Sizes  and  Speeds  of  Motors  on  Shapers. 

Horse  Power. 


3 
5 
7.5 


Adjustable  Speed. 
Ratio  1:3 


Constant  Speed. 

1,800 
1,200 
1,200 


Table  8.     Sizes  and  Speeds  of  Motors  on  Crank  Slotters. 

Light,   Medium   and  Heavy. 


Size,  Inches.  Horse  Power. 

10  3 

10-16  5 

20  7.5 

26-30  15 


Medium. 

5 

7.5 
10 


Adjustable  Speed.  Constant    Speed. 

Ratio  1:3  1,800 

1,200 
1,200 
1,200 


Geared  Slotters. 


24-60 


Diameter,  inches. 

12 
15 
18 
20 
24 
32 
3C 


Size,  inches. 

lOx  60 
lOx  72 
lOx  96 
10x120 
14x  72 
lMxl20 
18x144 
1^x168 
18x    96 


20 


1:3 


900 


Table  9.    Sizes  and  Speeds  of  Motors  on  Cold  Saws. 


kness, 

inch. 

Horse   Power. 

Adjustable   Speed. 

Constant  Speed 

6/32 

0 

Ratio  1:3 

1,800 

5/32 

2 

1,800 

3/16 

3 

1,800 

3/16 

3 

1,800 

3/16 

6 

1,200 

3/16 

7.5 

1,200 

3/16 

10 

1,200 

Table  10.    Sizes  and  Speeds  of  Motors  on  Grinders. 

*  Horse  Power. 


Medium. 

5 

6 

6 

6 
10 
10 
10 
10 
10 


44  inch  car-wheel  Kr'""'''' 

of  Mechanical  iMij^inccrs  and  priiiU-d  111 
the  Journal  for  April.     With  Mr.   Koh 
bins'  di.scussion  of  the  method  of  hand 
lin^  a  i)rol)U!n  in  motor  drive  in  order 
to  show  its  maxinmni  economy,  to  vvhich 


Heavy. 
7.5 
7.5 
7.6 
7.6 

16 
16 
16 
15 

.'to 


Constant  Speed. 
1,200 
1,200 
1,200 
1,200 
1,200 
1.200 
1 .200 
1,200 
1 ,200 

900 


cycle  induction  motors.  By  this  means 
the  same  gear  ratios  can  be  employed 
with  either  direct-current  motors  or  60- 
cyde  induction  motors. 

Mr.  Kohhins  has  made  extended  stud- 


the   paper   proper   is   devoted,   we   have,  ies  of  machine-tool  operation  which  have 

nn fortunately,  no  si)ace  to  deal.  demonstrated  that  few  tools  are  in  oper- 

The  tables  show  the  sizes  and  speeds  ation  more  than  50  to  ^m)  per  cent,  of  the 

of    motors    usnally    employed    with    the  time;  the  load  factor  in  some  cases  may 

average  duty  indicated  for  machine  tools.  he  as  low  as  from  10  to  40  per  cent.    An 

The  constant-speed  motors  are   selected  analysis    vvhich    took    into    account    the 

with  a  view  to  utilizing  speeds  as  near  lime  of  loading,  cutting,  unloading,  and 

as  possible  to  those  obtainable  with  (>o  tiic   delays  occasioned   by   miscellaneous 
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causes  showetl  conclusively  that  it  is  not 
necessary  to  use  a  continuously  rated 
motor;  in  fact,  an  interniillent  ratinj^  on 
the  motor  for  a  i)erio(l  not  excecdinj^ 
two  hours'  eonlinuous  service  answers 
for  almost  all  kinds  of  machine-tool  ap- 
plications. The  average  load  factor  for 
motors  driving  lathes,  for  example,  is 
from  lo  to  25  per  cent.  On  some  spe- 
cial machines,  as  driving-wheel  and  car- 
wheel  lathes,  the  cuts  are  all  heavy, 
which  increases  the  average  load  factor 
to  from  30  to  40  per  cent. 

For  extension  boring  mills,  5  horse- 
power motors  are  used  to  move  the 
housings  on  from  lo-foot  to  16- foot 
mills,  7.5  horse-power  motors  for  from 
14-foot  to  20-foot  mills,  and  10  horse- 
power motors  for  from  16- foot  to  24- 
foot  mills.  The  load  factor  of  the  driv- 
ing motor  on  boring  mills  averages  from 
10  to  25  per  cent.  The  load  factor  of 
motor-driven  drills  is  about  40  per  cent., 
when  the  larger  drills  applicable  there- 
to are  used.     If   the   smaller   drills   are 


used  the  hjad  factor  averages  25  per  cent, 
and  lower. 

i'or  the  average  milling  operations, 
the  load  factor  averages  from  10  to  25 
per  cent.  On  slab  milling  machines 
where  large  quantities  of  metal  are  re- 
moved it  will  average  from  30  to  40  per 
cent.  The  work  on  this  class  of  ma- 
chinery is  usually  light  and  much  time  is 
recjuired  in  making  adjustments.  Hence 
the  load  factor  is  rarely  higher  than  20 
per  cent.  On  planers  the  load  factor 
averages  between  15  and  20  per  cent. 
The  motor  must  be  large  enough  to  re- 
verse the  bed  quickly,  yet  this  peak  load 
occurs  for  such  short  intervals  that  it 
does  not  increase  the  average  load  per 
cycle  very  much.  The  work  done  on 
shapers  is  of  a  very  varying  character. 
With  light  work  the  load  factor  will  not 
exceed  from  15  to  20  per  cent.;  with 
heavy  work  the  load  factor  will  be  as 
high  as  40  per  cent.  The  conditions  en- 
countered on  slotters  are  similar  to 
those  on  shapers. 


THE    HARDENING   OF   TOOL   STEELS. 

A    SUMMARY    OF    THE    RESULTS    OF    A    RESEARCH    ON    THE    HARDENING    OF    CARBON     AND 

LOW-TUNGSTEN    TOOL    STEELS. 

Shipley  N.  Brayshazu — Institution  of  Mechanical   Engineers. 


IN  a  monograph  which  covers  159 
pages,  Shipley  N.  Brayshaw  has 
communicated  to  the  Institution  of 
Mechanical  Engineers  the  results  of  an 
exhaustive  research  on  the  hardening 
of  carbon  and  low-tungsten  tool  steels, 
which  constitutes  a  part  of  an  investi- 
gation begun  about  seven  years  ago  on 
the  hardening  of  tool  steels  in  general. 
The  present  paper  deals  exclusively  with 
results  obtained  from  two  kinds  of  car- 
bon tool  steel,  which,  except  for  acci- 
dental variations,  differed  only  in  the 
fact  that  one  of  them  contained  about 
0.5  per  cent,  of  tungsten.  These  steels, 
Mr.  Brayshaw  finds,  have  a  long  range 
of  quite  120  degrees  C.  (216  F.)  within 
which  they  may  be  hardened  to  show 
a  good  fracture.  So  wide  is  the  margin 
of  allowable  variation  for  hardening  as 
ordinarily  carried  on,  and  tested  by  the 
appearance  of  the  fracture,  that  a  work- 
man of  average  skill  can  easily  keep 
within  the  limits,  judging  the  tempera- 


ture by  sight  alone.  It  is  easy  to  harden 
so  as  to  produce  a  good  bar,  but  the 
production  of  the  best  bar  necessitates 
a  degree  of  accuracy  beyond  what  can 
be  attained  by  sight  alone.  Further,  the 
difference  between  the  good  bar  and  the 
best  bar  is  very  great.  Mr.  Brayshaw 
does  not  advocate  that  all  tool-steel  hard- 
ening should  be  carried  on  with  the 
precision  necessary  to  bring  the  steel 
into  its  best  condition,  but  he  believes 
it  possible  to  bring  the  various  opera- 
tions connected  with  steel  hardening 
under  such  control,  by  means  of  methods 
of  precision,  that  different  hardeners  in 
dift'erent  places  should  be  able  to  pro- 
duce exactly  similar  results  from  the 
same  hardening  instructions. 

A  summary  of  the  voluminous  data 
accumulated  by  Mr.  Brayshaw  in  his  in- 
vestigation of  precise  methods  of  con- 
trol for  carbon  and  low-tungsten  steel 
hardening  is  given  below\  The  six  steels 
on    which    the    experiments   were   made 
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had  the    following  percentage   composi- 
tions : 


vv  1 

C  ...1.18 
Si  ..0.18 
Mn  .0.42 
W    ..0.47 


W  2  W  3 

1.16  1.19 

0.10  0.23 

0.37  0.28 

0.48  0.57 


W4 
1.15 
0.21 
0.31 
0.50 


Al  A2 

1.16  1.14 

0.07  0.09 

0.37  0.40 


.0.023*     0.023     0.012*     0.012*     0.018*     0.018 
.0.014*      0.014      0.011*      0.011*      0.014*      0.014 


'Approximate. 

All  heating  was  done  by  immersion  in 
a  hot  liquid  in  a  special  furnace  designed 
by  Mr.  Brayshaw.  Molten  lead  and  al- 
loys were  given  a  prolonged  trial,  but 
the  mixture  finally  chosen  was  a  patent 
melt  mainly  composed  of  the  chlorides 
of  sodium  and  potassium. 

From  an  examination  of  the  heating 
and  cooling  curves  of  low-tungsten  steel, 
Mr.    Brayshaw    concludes    that    if    the 
temperature    has   been    raised   up   to   or 
beyond  88o  degrees  C.    (i,6i6  F.)    it   is 
more   difficult    for    the    steel    to    change 
into     the     post-recalescence     condition; 
that   is   to   say,   that   at   about   the   tem- 
perature of  88o  degrees  C.  the  point  of 
subsequent  recalescence  is  lowered  and 
also    rendered    much    less   liable    to    al- 
teration by  the  rate  of  cooling.     An  in- 
vestigation of  the  influence  of  maximum 
temperature    and    rate   of   cooling   upon 
the  recalescence  (designated  Ar  3,  2,  i) 
shows    that    the    recalescence    of    low- 
tungsten   steel   takes   place   gradually   at 
a  temperature  of  731  degrees  C.   (1,34^ 
F.)  and  more  readily  at  725  degrees  C. 
(1,337  ^'O  5    fnrther  the  recalescence  at 
either  of  the  above  temperatures  is  very 
nuich  retarded  if  the  steel  is  cooled  from 
a    maximum    heat    of    890    degrees    C. 
([,634  v.).    There  is  a  post-recalescence 
condition   of  low-tungsten   steel   readied 
by    first    heating   above   the   halt    on    tlie 
heating   curve    (designated   Ac    I,   2,  3) 
;iiid  then  innnediately  soaking  at  certain 
hniperalures  between  the  halts  Ac  1,2,3 
an<l     Ar     3,     2,      f.        If     the     steel     is 
(|U(iu-hed   from  this  condition  it   is  softer 
llian     the     same    steel     whieii     lias    l)een 
queiulied   after   merely   soaking  at  these 
temperatures  between  the  halts  Ac  1,2,3 
and  Ar  3,  2,    i,   without  having  under- 
gone the  previous  higher  heat. 

I '.ending  tests  on  bars,  to  determine 
the  effect  of  heating  to  various  tem- 
peratures, demonstrated  that  the  hard- 
ening point  of  both  low-tungsfen  and 
r.ifhiiti    >,trrl    tn.'iv    be    l()i\'ile(1    with    (Tent 


accuracy.   The  complete  change  from  soft 
to  hard  is  accomplished  within  a  range 
of  less  than  half  a  dozen  Centigrade  de- 
grees  (11  degrees  F.).     The  hardening 
point  so  ascertained  coincides  of  course 
with  the  halt  Ac  i,  2,  3  on  the  heating 
curve  of  the  same  steel.    After  the  tem- 
perature has  been  raised  more  than  20 
or  30  Centigrade  degrees  (36  to  54  de- 
grees F.)  above  the  hardening  point,  the 
hardness  of  the  steel  is  lessened  by  fur- 
ther  increases  in  the  temperature,  pro- 
vided    that     the     heat     is     sufficiently 
prolonged  for  the  steel  to  acquire  thor- 
oughly  the   condition   pertaining   to   the 
temperature.     There  is  a  change  point 
at  about  880  degrees   C.    (1,616  F.)    in 
low-tungsten   steel    and   at   a   somewhat 
higher  temperature  in  carbon  steel.    One 
of    several    indications    of    this    change 
point  is  the  shortening  of  bars  hardened 
in   water   from   temperatures  below   the 
point,  whereas  the  bars  lengthen  if  the 
temperature  in   question  is  exceeded  at 
the  time  of  quenching.     Practically  the 
same    results    are    obtained    by    heating 
low-tungsten    bars    to    any    temperature 
from   760   to   940   degrees   C.    ( i  ,400  to 
1,726  1".)   and  quenching  in  oil. 

Prolonged  soaking  for  hardening  at  a 
temperature    of    about    760    degrees    C. 
(1,400  ¥.)  has  a  slightly  injurious  effect 
but  does  not  materially  affect  the  hard- 
ness.     At  a   temperature   of   about  810 
degrees   C.    (1,490   F.)    a   great   degree 
of  hardness  is  attained  with  a  short  time 
in  the  melt,  and  the  hardness  is  iuq)aired 
with    30    minute§'    soaking.       Prolonged 
soaking   for  hardening  at  a  temperature 
of  about  880  degrees  C   (i,()i6   l'\)   has 
a    seriously    injurious    effect     upon    the 
steel.     A  specially  great  degree  of  hard- 
ni'ss  may  be  attained  by  means  of  soak- 
ing at   a   high   tenq)tMature   such   as  880 
degrees  C.    (1,616   V.)    for  a   very  short 
tinu',    but    even    7  1-2    mimites    is    long 
enough    seriously    to    impair    the    hard- 
ness.     As   to    tiie    ti-mperature   of   brine 
for    (pu'iiching,    both    low-tungsten    and 
carbon  bars  (juenched  at  5  degrees  C.  (41 
1'.)     are     decidedly     harder    than     bars 
(|uenched  at  24  degrees  C.   (75  F.)   and 
(|uenching  at  51  degrees  (\  (124  V.)  ren- 
(Ums  the  bars  much  softer. 

The  elastic  limit  of  low-tungsten  bars 

h.'l  rdiMleil      ;if      «'illlcr     T^m)     nr     X/^r»     <l<>irrooc 
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C.  (1,400  or  1,5X0  l'\)  varies  greatly  ac- 
lotdiii};  to  the  aiiiK-aliiig^  ihey  liavc  ini 
(loriioiu.'.  The  (.lastic  limit  is  high  after 
aiiiualiiii;  at  800  degrees  C.  (i,47-2  !'•) 
for  30  iiiiiiutes  or  700  degrees  C.  (1,292 
V.)  for  120  niinutes,  but  it  is  seriously 
impaired  by  annealing  at  800  degrees  C. 
for  120  niinutes.  If  low-tungsten  bars 
are  annealed  at  940  degrees  C.  (1,724  F.) 
antl  hardened  at  760  degrees  C.  (1,400 
l'\)  the  elastic  limit  is  inferior,  and  the 
adverse  effect  of  the  previous  annealing 
is  nuich  more  pronounced  if  the  hard- 
ening is  done  at  860  degrees  C.  (1,580 
F.).  The  elastic  limit  of  carbon  bars 
annealed  at  any  temperature  from  700 
to  940  degrees  C.  (1,292  to  1,724  F.)  and 
hardened  at  either  760  or  860  degrees  C. 
(1,400  or  1,580  F.)  does  not  vary  by 
nearly  such  great  amounts  as  the  elas- 
tic limit  of  similar  low-tungsten  bars, 
and,  furthermore,  the  highest  annealing 
temperature  given  above  is  not  injurious 
so  far  as  the  elastic  limit  is  concerned. 
The  hardness  of  low-tungsten  bars  hard- 
ened at  760  degrees  C.  (1,400  F.)  de- 
creases from  a  high  scleroscope  figure 
to  a  low  one  as  the  temperature  of  an- 
nealing increases  from  700  to  940  degrees 
C.  The  hardness  is  increased  by  pro- 
longing the  annealing  at  the  lower  tem- 
peratures. The  hardness  of  low-tungsten 
bars  hardened  at  860  degrees  C.  (1,580 
F.)  is  fairly  constant  at  a  moderately 
high  scleroscope  figure  whatever  the 
tempeature  of  annealing. 

An  extended  investigation  was  made 
of  two-furnace  heats  for  hardening,  the 
process  of  heating  the  bars  first  in  one 
furnace  to  a  certain  temperature  for  a 
given  time  and  then  immediately,  with- 
out intermediate  cooling,  soaking  in  a 
second  furnace  at  a  known  temperature 
and  time.  The  results  show  that  low- 
tungsten  and  carbon  bars  heated  for  30 
minutes  to  temperatures  of  840  to  900 
degrees  C.  (1,544  to  1,652  F.)  are  not 
much  affected  so  far  as  their  elastic 
limit  and  maximum  stress  are  concerned 
by  a  further  immediate  soaking  for  30 
niinutes  at  760  degrees  C.  (1,400  F.).  If, 
however,  the  temperature  in  the  first  fur- 
nace is  940  degrees  C.  (1,724  F.)  the 
low-tungsten  steel  is  much  improved  by 
the  further  soaking  at  760  degrees  C, 
but  the  carbon  steel  is  much  injured  by 


the  same  treatment.  Bars  of  this  low- 
tungsten  steel  heated  for  30  minutes  to 
S8()  degrees  C.  (1,616  J'\)  and  then 
soaked  at  722  degrees  C.  (1,332  F.)  for 
a  furtlier  30  minutes  give  a  higher  elas- 
tic limit  and  maximum  stress,  and  are 
harder  than  if  the  second  soaking  were 
at  a  temperature  of  760  degrees  C,  but 
the  carbon  steel  is  little  affected  by 
these  variations  in  the  second   furnace. 

The  change  in  length  of  both  low- 
tungsten  and  carbon  steel  bars  is  much 
affected  by  the  above  variations  in  the 
temperature  of  the  second  furnace.  Very 
good  results  as  regards  the  elastic  limit 
and  maximum  stress  and  also  as  regards 
the  hardness,  are  obtained  by  a  very 
short  soaking,  first  at  a  high  tempera- 
ture (say  880  degrees  C.)  and  then  at 
a  low  one,  and  the  results  are  best  of  all 
when  the  second  temperature  is  near  to 
or  a  little  below  the  hardening  point. 
If  the  first  furnace  be  at  a  sufficiently 
high  temperature  it  is  easy,  either  by 
variations  in  the  temperatures  of  the 
two  furnaces  or  by  variations  in  the 
times  therein,  to  arrive  at  a  treatment 
by  which  the  bars  (both  low-tungsten 
and  carbon)  neither  lengthen  nor  shorten 
in  hardening.  Under  the  same  treatment 
the  carbon  bars  have  a  greater  ten- 
dency to  shorten  than  the  low-tungsten. 

Experiments  on  the  tempering  of 
bending-test  bars  are  described  in  which 
little  effect  was  produced  by  the  tem- 
pering at  150  degrees  C.  (302  F.)  for  30 
minutes  of  both  low-tungsten  and  cor- 
bon  steel  bars  which  had  been  hardened 
by  a  certain  process.  The  tempering 
at  250  degrees  C.  (482  F.)  for  15  min- 
utes of  a  well  hardened  carbon  steel  bar 
caused  it  to  soften  considerably  and  to 
shorten  in  length,  but  it  was  little  af- 
fected otherwise.  In  experiments  on 
low-tungsten  bending-test  bars  which  had 
been  hardened  by  a  rapid  process  it  was 
found  that  the  elastic  limit  was  much 
increased  by  tempering  up  to  a  tempera- 
ture of  250  degrees  C.  (482  F.).  The 
maximum  stress  coincided  with  the  elas- 
tic limit  in  two  hardened  bars,  one  of 
which  was  untempered  and  the  other 
tempered  at  about  150  degrees  C.  (302 
F.)  for  15  minutes,  but  it  rose  rapidly 
above  that  point  with  further  tempering. 
The  deflection  due  to  a  given  load  less 
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than  the  elastic  limit  was  greatest  for 
the  hardened  untempered  bar  and  it  de- 
creased with  the  tempering  up  to  198 
degrees  C.  (388  F.)  for  60  minutes.  The 
hardness,  as  measured  by  the  scleroscope, 
was  considerably  reduced  by  tempering 
at  150  degrees  C.  (302  F.)  and  again  by 
tempering  at  200  degrees  C.  (392  F.), 
but  was  not  so  much  affected  by  further 
tempering  at  250  degrees  C.  (482  F.). 
The  length  of  the  bars  was  reduced  by 
tempering  up  to  a  temperature  of  250 
degrees  C.  and  the  higher  the  tempera- 
ture the  greater  the  reduction  in  length. 
Tensile  tests  of  low-tungsten  steel 
bars  showed  results  which  there  is  no 
reason  to  doubt  are  applicable  also  to 
bars  of  carbon  steel.  A  variation  in  the 
hardening  temperature  of  only  5  de- 
grees C.  (9  F.),  the  extremes  being  re- 
spectively above  and  below  the  halt  Ac 
I,  2,  3,  had  a  powerful  influence  upon 
the  extension  under  load  and  doubtless 
upon  the  permanent  extension,  but  the 
maximum  stress  of  the  bars  so  treated 
did  not  differ  much.  A  very  good  bar 
was  produced  by  quenching  from  a  tem- 
perature   fully   60  degrees   C.    (108  F.) 


above  the  halt  Ac  i,  2,  3.  A  heat  of 
only  5  minutes  duration  produced  a  hard- 
er bar  than  a  heat  of  25  minutes,  the 
maximum  temperature  in  both  cases 
being  800  degrees  C.  (1,472  F.)  or  a  lit- 
tle above.  On  the  other  hand,  the  bar 
which  was  heated  for  the  shorter  time 
gave  a  much  lower  elastic  limit.  Neither 
the  maximum  stress  alone  nor  the  hard- 
ness alone  is  necessarily  any  indication 
of  the  general  condition  of  the  steel  in 
question,  or  of  the  treatment  to  which 
it  has  been  subjected. 

The  effect  of  tempering  up  to  300  de- 
grees C.  (572  F.)  well  hardened  bars 
of  both  low-tungsten  and  carbon  steels 
was  greatly  to  increase  the  maximum 
stress  and  the  elastic  limit,  but  there 
were  some  irregularities  which  were  not 
fully  accounted  for.  Tempering  to  this 
temperature  reduced  (for  a  given  stress) 
the  extension  under  load  and  the  per- 
manent extension.  The  greatest  effect 
was  produced  between  the  temperatures 
of  200  and  250  degrees  C.  (392  and  482 
F.).  Little  effect  was  produced  by  pro- 
longing the  tempering  at  250  degrees  C. 
from  15  to  30  minutes. 


THE    HOMO(}ENHlTY  OF    METALS. 

A  DISCUSSION  OF  THE  INFLUENCE  OF  HOMOGENEITY  ON  THE  DURABILITY  OF  STEEL,  WITH 

I'AKTK  Ur.AK    REFERENCE  TO   STEEL   RAILS. 

Gregory  Tagaycff — Iron  and  Steel  Institute. 

MICROSCOPIC  metallography  has  marized  in  his  present  paper.  We  repro- 
(lemonstrated  conclusively  that  a  duce  them  in  the  following  paragraphs, 
large  proportion  of  the  failures  of  "Data  derived  from  the  study  of  the 
metals  are  due  less  to  improper  compo-  chemical  composition,  in  connection  witii 
sition  for  the  special  purposes  to  which  the  wear  of  rails,  do  not  afford  an  ex- 
the  metals  are  applied,  than  to  irregular-  i)laMation  of  the  difference  in  their  ser- 
ities  of  structure  in  the  metals.  At  the  vice.  Observation  of  the  service  of  rails 
recent  annual  meeting  of  the  Iron  and  and  of  other  articles  (shafts,  axles,  pro- 
Steel  Institute,  M.  (Iregory  Tagayeff  peller  screws,  etc.)  indicates  that  local 
gave  an   admirable   summary  of  the  es-  defects  have  a  predominaiU  influence  on 


tablished  facts  regarding  the  influence  of 
Don  homogeneity  of  structure  011  the 
durability  of  metals,  M.  Tagayi'lf  is  tiie 
author  of  a  report  on  the  homogeneity  of 
rails  and  the  study  of  structure  as  a 
method  of  testing,  which  is  based  on  the 
results  of  an  exhaustive  investigation  of 
rails  taken  from  Russian  railways.  The 
conclusion  expressed  in  this  report  as  to 
the  importane  of  homogeneous  structure 
in  securing  satisfactory  service  are  smn- 


their  endurance.  I'laws  and  defects  ob- 
served in  rails  are  |)articular  evidences 
of  non  homogeneity  of  their  internal 
struct urt'.  In  order  to  explain  this  pro- 
perly it  is  necessary  to  call  in  the  aid  of 
metallograj)hy,  which  studies  the  struc- 
ture of  metal. 

"Structure  of  steel  is  determined:  (a) 
by  the  particular  arrangement  of  the  dif- 
ferent constitneiUs  of  the  alloy  (phases) 
resulting  from  its  physico-chemical  equi- 
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lihriuni  as  reproscMited  j^raphically  1)y 
melting  curves;  {b)  by  tlic  external  fea- 
tures of  these  structural  elements  (form, 
size,  and  distribution)  resulting^  from  the 
so-called  structural  e(|uilibrium,  which 
depends  upon  the  conditions  of  initial 
temperature,  rate  of  cooling,  cooling  tem- 
perature, and  external  mechanical  in- 
fluences, the  sum  of  which  constitutes  the 
mechanical  and  thermal  treatment. 

"A  comparison  of  the  results  of  frac- 
tures, with  data  from  microscopical  in- 
vestigation, can  be  of  great  use.  In  par- 
ticular, such  a  comparison  confirms  the 
existence  of  a  constant  definite  correla- 
tion between  the  fracture  and  the  micro- 
structure  of  steel.  The  mechanical  prop- 
erties of  steel  are  the  resultant  of  the 
whole  of  the  properties  of  the  structural 
elements  which  the  steel  contains.  The 
mechanical  properties  of  a  metal  and  its 
quality,  as  measured  thereby,  are  func- 
tions of  the  structure.  For  this  reason 
the  structure  affords  an  indication  of  the 
strength  and  endurance  of  a  manufac- 
tured steel  article. 

'The  investigation  of  the  deflection  of 
rails  by  calculation,  or  by  direct  measure- 
ment of  the  distortion,  does  not  afford  a 
sufficient  explanation  of  their  differences 
in  service  and  of  their  defects  when  in 
track.  Investigation  of  the  microstruc- 
ture,  on  the  other  hand,  reveals  the  pre- 
sence of  strains  in  the  head  of  a  rail  due 
to  non-homogeneity  of  the  metal.  These 
strains  considerably  exceed  those  calcu- 
lated from  an  investigation  of  the  deflec- 
tion. The  predominant  influence  of  im- 
pact action  in  the  fracture  of  a  rail  in 
position  depends  also  upon  the  degree  of 
homogeneity  of  the  metal  (limit  brittle- 
ness). 

"The  service  wear  of  rails  depends 
both  upon  the  absolute  properties  of  the 
metal  (chemical  and  morphological  com- 
position) and  upon  a  certain  relative 
])roperty  due  to  the  distribution  of  the 
elements  of  the  metal,  that'  is,  its  homo- 
geneity. The  influence  of  homogeneity 
in  rails  affects  their  service  in  all  cases 
considerably  more  than  the  action  of  the 
separate  properties  of  the  metal  itself. 
The  extent  of  homogeneity  in  rails  can 
serve  as  an  indication  for  classifying 
them  relatively  to  the  results  of  their 
service.    The  non-homogeneous  rails  will 


always  be  either  corrugated  or  brittle  or 
worn  down,  according  to  the  character 
and  the  local  conditions  of  non-homo- 
geneity in  each  particular  case,  without 
it  being  j)Ossible  to  establish  a  hard  and 
fast  line  between  the  separate  groups  of 
such  defective  rails.  The  classification 
of  rails,  as  adoj)ted  in  practice,  into 
crushed,  brittle,  and  worn  out,  only  dis- 
tinguishes them  by  external  appearance, 
without  touching  upon  the  manner  and 
cause  of  their  failure.  In  particular,  the 
presence  of  so-called  gas  bubbles,  honey- 
combs, small  porosities,  and  permeations 
of  ferrous  oxide  contribute  to  increase 
the  amount  of  wear  likely  to  occur,  while 
ghost  lines  (decarburised  surfaces  of 
ferrite,  permeated  by  foreign  sub- 
stances) conduce  to  brittleness.  An  ir- 
regular distribution  of  ferrite  and  pearl- 
ite  promotes  crushing.  Sulphide  of  man- 
ganese is  absolutely  injurious  to  the 
strength  of  rails  when  segregated  and 
accompanied  by  cracks. 

''The  cause  of  non-homogeneity  in 
rails  must  be  sought  for  in  the  various 
stages  of  manufacture  previous  to  roll- 
ing (the  molten  metal,  and  the  casting 
and  heating  of  the  ingots),  in  the  rolling 
itself,  and  in  the  conditions  of  subse- 
quent cooling.  Hot  rolling  and  pro- 
longed cooling  induce  non-homogeneity 
in  the  cross  section  of  rails,  and  lower 
the  mechanical  properties  of  the  metal. 
The  non-homogeneity  of  hot-rolled  rails 
manifests  itself  by  the  predominance  of 
ferrite  in  the  periphery  of  the  cross  sec- 
tion of  the  rail,  by  the  difference  in  the 
size  of  the  grain,  and  by  the  lowering 
of  the  elastic  limit  in  the  central  portion 
of  the  head. 

"The  degree  of  homogeneity  or  non- 
homogeneity  can  be  estimated  by  the 
amount  of  variation  of  any  one  of  the 
mechanical  properties;  as,  for  instance, 
that  of  the  limit  of  elasticity,  which 
best  expresses  the  treatment  undergone 
by  the  metal.  The  calculation  of  the 
non-homogeneity  coefficients  of  a  rail, 
at  its  cross  section,  according  to  this 
I)rinciple,  shows  that: — (a)  satisfactory 
wear  of  rails  is  only  possible  with  a 
sufficient  margin  of  homogeneity;  {h) 
the  crumpling  of  rails  is  directly  pro- 
portional to  the  non-homogeneity  of  the 
cross  section;  (c)  the  coefficient  of  non- 


428 


THE    ENGINEERING    MAGAZINE. 


homogeneity  in  crumpled  rails  is  from 
five  to  fifteen  times  greater  than  in  the 
case  of  rails  which  have  preserved  their 
profile  after  service  in  the  track;  {d) 
the  homogeneity  in  rails  which  have 
served  satisfactorily  is  five  times  greater 
than  in  crumpled  rails. 


"Investigation  of  the  structure  ren- 
ders it  possible  to  establish  several  typ- 
ical forms  which  indicate  positively  un- 
satisfactory service  of  manufactured 
articles  of  steel.  An  example  is  the 
ramified  structure  of  pearlite  in  soft  and 
mild  steel  for  axles  and  rails." 


THE    ELECTRICAL    IGNITION    OF   COAL   DUST. 

A  REPORT  OF  AN   EXTENDED  INVESTIGATION   OF  THE  IGNITION   OF  COAL  DUST  BY 

SINGLE   ELECTRIC    FLASHES.  • 

W.  M.  Thornton  and  E.  Bowden — Institute  of  Mining  and  Mechanical  Engineers. 


AN  exact  scientific  basis  for  the  dis- 
cussion of  the  vexed  question  of 
the  liability  of  coal  dust  to  ignition 
by  electric  flashes  is  provided  in  a  recent 
paper  read  before  the  North  of  England 
Institute  of  Mining  and  Mechanical  En- 
gineers by  Dr.  W.  M.  Thornton,  reprint- 
ed in  the  Iron  and  Coal  Trades  Review 
for  April  15.  Dr.  Thornton  and  his  as-, 
sociate,  Mr.  E.  Bowden,  have  made  up- 
wards of  2,200  experiments  with  induc- 
tive and  non-inductive  currents,  both  al- 
ternating and  direct,  at  various  voltages 
and  intensities,  and  have  succeeded  in 
determining  the  exact  conditions  under 
which  dust  can  be  fired  by  electricity. 
The  data  given  in  the  paper  arc  nuich 
too  numerous  for  complete  reproduction, 
but  the  abstract  following  summarizes 
all  the  essential  conclusions. 

Dr.  Thornton  first  discusses  briefly  the 
properties  of  coal  dust  under  electrifica- 
tion. Dry  coal  in  bulk  or  in  the  form  of 
dust  is  not  a  conductor  of  electricity. 
It  undergoes  no  change  when  placed  for 
several  months  between  terminals  i  inch 
ai)art  carrying  4X0  volts,  nor  when  mixed 
into  a  paste  with  oil  is  there  any  ehangi' 
to  be  detected  electrically.  If,  how 
ever,  a  paste  made  of  coal  dust  and 
water  is  placed  between  terminals  I  inch 
aj)art  on  a  niarbh"  base  aM<l  fhctriru'cl  by 
either  direct  or  ahirnating  currtiit  at 
4H0  volts,  sparks  pass  througii  thi-  suir 
stance  of  the  paste  and  eventually  a 
large  flash  strikes  across,  short  circuit- 
ing the  terminals.  This  result  is  not 
due  solely  to  tiie  j)resence  of  water,  nor 
is  it  due  to  the  con<lurtivity  of  the  flame. 
It  is  probably  caused  by  the  establish- 
ment of  a  line  of  carbonized  particles  of 
the  dust   short   circuiting  the   terminals. 


Again,  although  a  flame  caused  by  the 
slow  combustion  of  hydrocarbons  will 
not  short  circuit  terminals  under  moder- 
ate pressure,  it  can  be  shown  that  the 
vapor  of  a  fuse  when  blowing  will  do 
so.  A  point  of  some  practical  impor- 
tance arises  from  this.  When  electric 
cables  are  brought  along  a  mine  roof, 
they  are  sometimes  taken  into  a  distrib- 
uting box  from  the  top.  In  the  event 
of  one  of  the  inner  fuses  blowing  hard, 
the  dividing  partition  not  being  sound, 
the  vapor  can  short  circuit  the  main  dis- 
tributing bars  and  cause  a  flash  over 
with  all  the  power  in  the  mains  behind 
it.  If,  however,  the  cables  are  brought 
in  from  below,  the  fuse  clears  itself 
without  risk  to  the  circuit. 

The  dust  used  in  the  experiments  was 
a  mixture  of  dusts  from  three  ditYerent 
mines.  It  was  not  sieved  before  use  and 
contained  10  per  cent,  of  ash,  chiefly  cal- 
careous. "The  apparatus  consisted  of 
a  stout  wooden  box,  with  a  hinged  lid, 
in  which  was  a  glass  window.  The  dust 
was  blown  in  by  foot  bellows  through  a 
't  inch  glass  tube  from  a  storage  bottle. 
Tlnough  the  siiles  of  the  box  brass  rods 
Wire  lit  ted,  one  fixed,  the  other  free  to 
slide  in  a  sleeve,  and  with  a  stout  spring 
s(»  arranged  that  by  a  trigger  a  (|uick 
break  could  be  made  between  the  poles  if 
(Ksind.  W  lull  the  free  rod  was  fully 
drawn  back,  the  distance  between  the 
jjoles  was  2|j  inches.  When  testing  the 
action  of  fuses,  two  spring  contact  mak- 
ers were  sli|)ped  over  the  poles  and  the 
fuse  inserted  between  theuL  After  each 
ignitii)!!  the  air  in  the  bo.x  was  swej)!  out. 
The  break  was  always  at  the  same  rate, 
an<l  after  practice  the  draft  could  be 
adjusted  to  give  always  the  same  cloud." 
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Taiii  1:    I.      OiMCK    I?riak;    100   Voi.ts;    Dikkct 
Ci'krknt;  Non-Indi'ctivi:. 
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Least  curicnt  causing  ignition,  11  amperes. 

Tahii;  111.     Oi'K  K  1?rkak:  4S0  Volts;  Direct 
Current;  Non-Inductive. 
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Least  current  causing  ignition,  5.8  amperes. 

Table   I\'.     Quick   Break;    Direct  Current; 
Inductive  Circuits. 

Ignitions.  Percentage 

Partial,    of  Ignitions. 
0.00 
12. 50 
72.00 
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Least   currents   causing   ignition    were    16,   5.7    and 
2.3  amperes  respectively. 

Table  Y.     Slow  Break;  Direct  Current; 
Non-Inductive. 


110 


235 


Table  \T.     Quick  Break;  Alternating  Current; 
Non-Inductive;  Frequency,  n. 

77       y  170  50  0  2  2.0 

n  =  40     I  300  52  2  2  5.8 

100       J     85  32  0  0  0.0 

n=80     \  112  40  0  0  0.0 

Least    current,    100    amperes    at    77    volts. 

Table  VII.     Least  Current  which  Ignites  Coal- 
Dust,   WHEN    Interrupted  bv  a   Quick-Break 
Switch. 

Amperes.  Alternating 

D.  C.  A.  C.  Current 

Non-  Non-         Power- 

N'olts.     Induct.     ln«luct.     Induct.  Induct,      factor. 


77 

100 

0.75 

100 

in.o 

70.3 

140.0 

0.80 

240 

5.7 

11.0 

■    •    ■    - 

280 

36.0 

0.80 

4  SO 

2.3 

5.8 

14.2 

0.81 

635 

.... 

.... 

5.2 

0.83 

In  coal-miiiiiij.^  practice  there  i.s  little 
risk  of  the  production  of  an  electric 
Hash  in  a  dan^ercjus  place  lhr(^ugh  the 
fiisini;  of  a  wire.  Attention  wa.s  there- 
fore concentrated  upon  flashes  j)roduced 
hy  the  quick  hreaking  of  circuiLs  under 
different  conditioiLS  of  voltage  and  cur- 
rent. The  first  experiments  were  made 
with  direct  current,  and  the  circuit  was 
kept  non-inductive,  the  case  least  favor- 
able to  ignition.  The  object  was  to  find 
the  smallest  current  which  would  fire 
dust,  and,  if  possible,  that  which  always 
caused  ignition.  In  many  cases  the  ig- 
nitions were  only  partial,  and  the  results 
have  been  divided  into  full  and  partial 
ignitions;  no  case  can  be  considered 
safe,  however,  where  there  is  even  a 
partial  flare.  For  the  purposes  of  tabula- 
tion, two  partial  ignitions  have  been  tak- 
en as  equivalent  to  one  full  ignition. 

Tables  I  to  III  show  that  with  direct, 
non-inductive  current  the  increase  of 
percentages  of  ignitions  is  proportional 
to  the  increase  of  current.  The  curve 
obtained  by  plotting  the  ratios  of  change 
of  percentage  to  corresponding  change 
of  current  as  ordinates  and  the  voltages 
as  abscissae  follows  nearly  a  square  law; 
that  is,  the  increase  of  percentage  per 
ampere  is  proportional  to  the  square  of 
the  voltage.  The  percentage  is,  there- 
fore, not  proportional  to  the  power  of 
the  flash,  but  to  the  product  of  this  and 
the  voltage.  For  a  given  voltage  it  has 
a  linear  relation  to  the  current;  so  that 
the  risk  of  ignition  is  proportional  to  the 
volume  of  the  flash. 

In  practice  direct-current  motor  cir- 
cuits are  to  be  classed  as  inductive,  al- 
though the  field  coils  are  connected 
across  the  armature  when  running  and 
do  not  afifect  the  flash  at  break  of  the 
main  circuit.  Experiments  were  made 
w^ith  an  inductance  of  1.08  henries,  the 
results  of  "which  are  shown  in  Table  IV. 
Comparing  the  inductive  with  the  non- 
inductive  cases,  it  will  be  seen  that  the 
influence  of  inductance  has  been  to  lower 
the  limit  of  safety  by  one-half  at  least, 
and  in  the  loo-volt  case  to  nearly  one- 
fifth  of  its  value  in  non-inductive  cir- 
cuits. The  results  of  experiments  to 
determine  the  effect  of  a  slow  break,  as 
when  a  cable  parts  under  a  gradually 
applied    load,    a    condition    imitated    by 
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drawing  the  poles  slowly  apart  by  hand,  increases  and  then  decreases.  The  risks 
are  shown  in  Table  V.  As  might  be  of  ignition  are  more  equal  at  lower  volt- 
expected,  currents  broken  in  this  way  ages  because  of  the  larger  volumes,  and 
were  found  more  liable  to  produce  igni-  at  higher  voltages  because  of  the  longer 
tion  than  when  interrupted  quickly.  In  duration  of  the  flashes.  The  fact  that  at 
the  480-volt  tests,  with  a  current  of  0.3  any  given  voltage  the  increase  in  the  per- 
ampere  there  was  one  slight  ignition;  centage  of  ignitions  is  proportional  to  the 
with  0.65  ampere,  occasional  full  igni-  increase  of  current,  suggests  that  in  any 
tions;  with  0.9  ampere,  ignitions  almost  case  the  probability  of  ignition  is  pro- 
every  time;  and  with  1.15  amperes,  every  portional  to  the  volume  of  the  arc;  that 
flash  caused  ignition.  is,  since  the  arc  is  drawn  out  in  the  same 
In  the  case  of  alternating  currents,  way  in  each  case,  to  the  surface  in  con- 
there  should  be  less  risk  from  breakage  tact  with  the  dust.  The  currents  re- 
of  cables,  on  account  of  the  chance  that  quired  to  ignite  dust  with  certainty  at 
the  arc  may  break  in  passing  through  every  flash  are  given  in  Table  IX.  At 
zero  current  and  may  not  be  able  to  re-  higher  pressures  the  ratio  is  unity;  that 
establish  itself.  On  the  other  hand,  if  is,  every  flash  produces  ignition  whatever 
the  current  breaks   at  the   crest  of  the  the  current  may  be. 

wave,  the  flash  is  larger  than  for  equiva-  trials  were  made  to  compare  the  ac- 

lent   direct   current;    this,   however,   oc-  ^ion  of  a  blowing  fuse  on  direct  and  al- 

curs  very  rarely.    The  results  of  experi-  ternating    currents    with    the    effect    of 

ments     with     non-inductive     alternating  ^^^^k  break  of  circuits.     From  these  it 

currents,    using    a    resistance    giving    a  ^s   concluded   that:— (i)    the  more  vio- 

power  factor  of  0.92,  are  given  in  Table  ^^"^^7  ^  fuse  blows,  that  is,  the  greater 

VI.     It  was  not  possible  to  obtain  non-  the   ratio  of  the  current   in  the  circuit 

inductive  currents  higher  than  112  am-  to   the   fusing  current  of  the  wire,  the 

peres  at  100  volts,  and  the  lowest  direct  greater  is  the  risk  of  ignition;   (2)   the 

voltage  used  was  100,  for  which  the  least  ^^tio  of  percentage  of  ignitions  of  direct 

current    on    non-inductive    circuits    was  to  alternating  currents  for  the  same  volt- 

70.3    amperes.      It    is   clear    from   these  ^'^ge  and  current  is  four  to  one;  (3)  the 

figures   that   the   values   in   the   case   of  nature  of  the  fuse  wire  does  not  appear 

alternating  currents  is  not  far  short  of  to   have   much    influence;    and    (4)    the 

twice  that  for  direct  currents.     A  large  ^east  current  for  ignition  is  comparable 

number   of   trials   were   made   with   the  ^^th  that   for  direct  non-inductive   cir- 

power  factor  kept  as  nearly  as  possible  euits,  probably  less  in  the  ratio  of  0.7  to 

0.8,    with    some    inductance    and    a    fre-  O-^^  that  is,  there  is  from  40  to  25  per 

quency  of  40.     The  results  are  summar-  eent.  more  risk  from  a  fuse  than  from 

izcd  in  the  fourth  column  of  Table  VII.  •''c  same  current  broken  quickly.     The 

(lelcnuining   factor   in  each   case   is  the 

pirrct  Dirrct  Certain  practical   conclusions  may  be 

.  nnn-inchictivc  in.l.ictivr  Altrrnali.iK  draWU     from    thcSC    rCSUltS.       "Coal    (lust. 

Volts.  currents.  ciurcnts.  tMirr«-nts. 

100 1.0  0.22R  2.00  although  ail  iiisulator  wluMi  drv,  bcciMUos 

200 1,0  0.407  .T.rirt  1      .  r         ^  1     r       '        t        • 

300 1.0  0.43s  .T.r.4  a  cniiductor  if  wet  enough  for  carooniza- 

4oo:::::        r.o  o'.ssh  2:78  ,io„    to    take   placc.       rho   necessity    for 

500 1.0  0.354  2.09  ,  .  '  •    i, 

Kei'|)i!ig    coiumntators    clean,    especially 

Table  IX.    QuicK-nRF.AK  of  Currknt.  il,c   small   gap   between   live   copper   and 

Voltage.  currrnt.   rnrrrn".      Kafio.  H'c   frame,   is   obvious.     Thcrc   appears 

100  direct  current 70. :<       270.0  3.K0  to  be  iio  danger  of  flashing  over  on  480 

240        *•  "  11.0  44.2  4.00  ,.      ,      ,  ,•  .  ,'•        t  ^ 

4«o      "         "       fi.H         13.0  2.20  volts  l)etween  live  parts  i  V.j  inches  apart 

1.000   altrrnaiinK   current  4.1  0.4  1.50  ^^^^\^.^^    the    (Icposit    of    dust    is    entirely 

Taking   direct,    iioii  inductive    curreiil  conducting,  as  from  carbon  brushes, 
as   the   standard,   the    relative   safety   of  "Distribntiiig    boxes    should    be    dust 
electric  currents  at  different  voltages  can  and  flame  tight,  and  shoiihl  be  in  com- 
be expressed  as  in  Table  VH  I.    The  saf-  partments    so    arranged    that    the    main 
cty  ratio  of  alternating  to  direct  currents  terminals  cannot  be  short  circuited  by  a 
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flash.  Cartridge  fuses  should  he  always 
usod  whorr  (xissihlc,  and  once  uscmI 
should  not  he  roplarod  hy  hare  wire  or 
hv  runiiiiij^  wire  through  an  cniply  \u\h\ 
MonuMilary  arcs  produced  hy  hrcak  of 
cahlcs  or  conductors  can  ignite  dust ; 
hut  tiic  current  required  to  do  so  is  very 
much  greater  when  the  voltage  is  low, 
atid  at  moderate  voltages  is  greater  for 
alternating  than  for  direct  current.  This 
suggests  that  the  arrangement  most  sat- 
isfactory from  the  point  of  view  of  saf- 
ety, both  for  flashes  and  for  shocks,  is 
high-tension  transmission  to  a  sub-sta- 
tion or  transformer  house,  probably 
with  cables  well  enough  armored  to  pre- 
vent any  external  flash,  and  quite  low- 


tension  local  transmission  for  power  and 
lighting.  Series  lighting  with  incan- 
descent lamps  is  not  to  be  recommended. 
"Although  it  has  been  shown  that  a 
cloud  of  coal  dust  can  be  ignitcfl  by  small 
single  flashes,  it  docs  not  follow  that  the 
use  of  electricity  in  collieries  is  danger- 
ous. l*31cctricity  is  no  more  dangerous 
than  the  supi)ly  for  df)mestic  use  of 
highly  ])oisonous  and  explosive  coal  gas. 
An  efficient  leakage  indicator  is  equally 
necessary  for  both.  No  indicator  will 
prevent  risk  from  sudden  breakages  of 
either  pipes  or  cables;  but  in  the  elec- 
trical case  there  is  the  advantage  that  the 
main  supply  can,  if  desired,  be  cut  off 
by  a  small  leakage  current." 


PROBLEMS    OF   REFRACTORY    MATERIALS. 

A  SUMMARY  OF  PRESENT-DAY  NKEDS   IN  REFRACTORY  MATERIALS  IN  VARIOUS  INDUSTRIES. 

Kenneth  Seaver — Engineers'  Society  of  Western  Pennsylvania. 


A  PA  PER  by  Kenneth  Seaver,  one  of 
a  symposium  on  present-day  needs 
in  structural  materials,  recently 
discussed  in  the  Engineers'  Society  of 
Western  Pennsylvania  and  printed  in  the 
Proceedings  for  April,  deals  with  the  un- 
solved problems  of  refractory  materials. 
In  an  early  number  of  The  Engineer- 
ing Magazine  we  hope  to  present  to 
our  readers  a  critical  discussion  of  the 
methods  of  mining  and  fabricating  fire- 
clay by  A.  S.  B.  Little,  to  w^hich  the 
lengthy  abstract  of  Mr.  Scaver's  paper 
following  will  serve  as  a  useful  intro- 
duction. 

"Naturally,  the  problems  relating  to 
high  refractories  are  incapable  of  an  ex- 
act and  mathematical  answer,  and  the 
])roblcm  of  the  blast  furnace,  for  in- 
stance, the  old  type  furnace  using  cold 
blast,  required  another  solution  with  the 
advent  of  the  hot-blast  stove,  and  as  this 
was  in  turn  succeeded  by  the  still  more 
modern  types  with  greatly  increased 
temperatures  and  vastly  larger  volumes 
of  wind,  still  further  development  w^as 
necessary  in  the  matter  of  its  lining. 
Within  the  last  few  years  the  constantly 
growing  use  of  the  Mesaba  ores  and  of 
the  difficulty  reducible  magnetites,  as 
well  as  the  very  refractory  Cuban  ores, 
and  the  increased  percentage  of  flue  dust 
in    the   furnace  burden,   each   brings   its 


new  problem  not  only  to  the  blast  fur- 
nace engineer,  but  to  the  producers  of 
refractory  material. 

*Tn  general,  it  may  be  stated  that  the 
prol^lem  involves  three  factors,  or  some 
combination  of  these  factors,  the  inclu- 
sion of  extreme  heat  as  one  being,  of 
course,  axiomatical,  while  besides  this, 
there  is  the  factor  of  chemical  action,  as 
well  as  mechanical  or  physical  abrasion. 
In  any  given  problem  there  may  be  but 
one,  two  or  all  three  of  these  factors." 

In  the  blast  furnace  the  temperature 
ranges  from  400  to  600  degrees  F.  at 
the  top  to  3,500  degrees  F.  opposite  the 
tuyeres.  The  chemical  factor  is  one 
about  which  comparatively  little  is  known 
and  which  offers  a  wide  field  for  fur- 
ther investigation.  One  theory  offered 
to  account  for  the  fluxing  of  linings  is 
that  cyanogen  formed  by  the  action  of 
nitrogen  on  incandescent  coke  unites 
with  any  sodium  and  potassium  present ; 
the  resulting  cyanides  are  reduced  to 
carbonates  as  they  pass  upward  in  the 
furnace,  and  the  alkaline  carbonates  act 
on  the  lining  to  form  comparatively  eas- 
ily fusible  silicates.  There  is,  however, 
little  real  information  on  the  subject. 

Abrasion  in  the  blast  furnace  is,  of 
course,  most  severe  at  the  top,  though  it 
has  an  important  effect  on  the  entire 
furnace  shaft  until  very  near  the  zone  of 
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fusion.  The  use  of  ores  containing  zinc, 
such  as  are  peculiar  to  the  Virginia 
fields,  introduces  a  serious  problem.  The 
metallic  zinc  deposited  from  the  zinc 
vapors  in  the  more  or  less  permeable 
lining  causes  enormous  distortion  of  the 
furnace.  A  material  is  demanded  which 
shall  combine  the  properties  of  refrac- 
toriness, resistance  to  abrasion,  and  abil- 
ity to  withstand  the  action  of  zinc.  An- 
other problem  is  presented  by  the  new- 
est type  of  blast  furnace  with  the  so- 
called  "thin"  lining,  in  which  only  the 
highest  grade  of  refractory,  and  that 
satisfactorily  prepared,  has  any  chance 
of  giving  proper  results. 

*Tn  the  hot-blast  stove,  not  only  must 
the  brick  withstand  the  high  tempera- 
tures and  repeated  stresses  caused  by  the 
changes  in  such  temperatures,  but  also 
the  markedly  disintegrating  action  of  the 
gases.  It  must  also  have  proper  physi- 
cal strength  to  bear  the  weight  of  the 
superimposed  mass  of  brickwork  of  loo 
feet  or  more.  The  failure  to  solve  this 
latter  problem  has,  in  one  instance,  re- 
sulted in  the  necessity  of  shoveling  out 
the  stove  complete  .  within  a  year, 
whereas  the  successful  solution  may 
mean  from  14  to  15  years'  run. 

"Each  year  sees  a  constant  increase  in 
by-product  coke  oven  construction.  Its 
development  is  bringing  up  new  ()rol)- 
lems.  The  refractories  originally  deemed 
entirely  satisfactory  have  since  been  dis- 
carded by  all  advanced  designers,  and 
new  refractories  capable  of  withstand- 
ing higher  heats  and  with  nuich  greater 
conductivity  are  em|)l()ye(l.  The  (|uestion 
of  minimum  expansion  or  contraction  is 
here  an  all  imi)ortant  one,  as  well  as  the 
ability  to  withstand  abrasion.  The  bee- 
hive oven,  comparatively  simple  as  its 
questions  may  seem,  has  seen  and  is  see- 
ing great  progress  as  well.  As  a  rule, 
the  materials  (inee  employed  are  by  no 
means  satisfactory  when  viewed  from 
the  modern  economic  operating  stand 
point.  This  is  particularly  true  with  the 
use  of  the  high  volatile  coals  such  as 
occur  in  the  Klondike  and  other  regions. 

"Connected  with  this  problem  of  bee- 
hive  refractories   is   that    of   waste   heat 
flue  construction.  Experiments  have  been 
conducted  along  these  lines  for  a  num 
ber  of  years,  and  with  one  of  the  largest 


coke  oven  operations  in  this  country  had 
come  to  such  a  pass  that,  regardless  of 
the  large  saving,  the  feasibility  of  the 
whole  scheme  depended  on  the  finding 
of  a  suitable  fire  brick  or  silica  brick 
which  should  withstand  the  intense  heats 
encountered  in  the  underground  flues 
and  at  the  same  time  avoid  any  difficulty 
from  spawling.  This  question  has  appa- 
rently been  satisfactorily  solved,  and 
marked  economics  can  be  looked  for  in 
its  adoption. 

'Tn  the  rotary  cement  kiln,  the  lining 
of  which  has  to  withstand  not  only  the 
high  heats  and  the  abrasion  of  its  charge, 
but  the  chemical  action  of  the  highly 
heated  basic  cement  clinker,  there  are 
introduced  secondary  problems  by  no 
means  unimportant  in  every  change  of 
mix.  It  is,  of  course,  the  aim  that  the 
lining  should  have  such  mechanical  and 
chemical  characteristics  as  shall  enable 
it  to  pick  up  and  hold  a  coating  of 
clinker.  Otherwise,  the  fire  brick  itself 
would  be  rapidly  destroyed. 

*Tn  the  ever  recurring  problem  of 
maximum  production  at  minimum  cost, 
the  aim  has  been  to  secure  in  retort  gas 
house  practice,  material  which  shall  give 
much  longer  life  than  the  old  clay  re- 
torts, shall  withstand  higher  heats  and 
shall  have  increased  conductivity,  so  that 
the  gasifying  of  the  coal  may  be  done  in 
a  shorter  time  and  at  decreased  fuel  con- 
sumption. The  results  of  recent  tests 
show  this  problem  is  in  at  least  a  very 
fair  way  of  solution. 

"Although  in  general  the  type  of  re- 
fractories used  in  open  hearth  work  has 
seen  little  change,  there  is  constantly 
the  search  for  fire  clay,  silica,  magnesia 
and  chrome  brick  which  shall  give  even 
a  longer  life,  and  the  relative  imjuirtance 
of  refractories  in  this  phase  of  the  steel 
industry  can  be  readily  appreciated.  The 
development  of  the  electric  furnace  is 
the  occasion  of  nuich  research  for  re- 
fractories peculiarly  adapted  to  its  needs, 
and  although  the  silica  and  magnesia 
brick  in  use  in  the  open  hearth  arc  now 
employed,  there  is  a  search  for  other 
materials,  should  they  be  available. 

"The  (|uestion  of  a  satisfactory  retort 
for  the  distillation  of  zinc  is  as  yet  by 
no  means  solved.  So  near  the  tempera- 
ture of  fusion  of  the  retort  is  it  neces- 
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sarv  (<t  r.M"t"\  till'  IumIs  in  onlrr  l(»  sccuri' 
tlu-  volalili/ation  of  tlio  zinc  thai  tlnri' 
is  l)Mt  the  narrowest  factor  of  safety,  and 
tlnis  far.  the  elTeel  of  tlie  \arions  ox- 
ides is  siicli  as  to  j)reehide  the  use.  of  cer- 
tain refractories  which  otherwise  niij^ht 
j;ive  j^ood  results.  Mucli  experimenta- 
tion is  j:!:(^ini;  on,  witli  tlie  idea  of  lininj^ 
clay  retorts  witli  chrome,  hut  it  is  as  yet 
too  earlv  to  prechct  the  fmal  outcome. 

■■  I'.normous  developments  hid  fair  soon 
to  occur  in  certain  types  of  calcininj^ 
kilns,  these  kilns  making  availahlc  de- 
posits of  iron  ore  which  were  formerly, 
due  to  the  hii;h  sulphur  content,  not 
economical  to  roast.  Tn  the  particular 
type  of  kiln  in  mind,  there  is  the  intro- 
duction of  a  muffle  by  wdiich  the  sulphur 
j^ases  are  kept  separate  from  the  com- 
bustion gases,  and  are  employed  in  the 
manufacture  of  sulphuric  acid.  Here 
the  great  conductivity  of  magnesite  is 
the  essential. 

"In  addition  to  the  three  factors  which 
in  general  w-e  have  already  considered, 
there  is  yet  a  fourth  which  we  may  term 
the  personal  equation  and  which  is  yet 
a  most  vital  factor,  that  is,  the  treatment 
which  the  refractory  receives  at  the 
hands  of  the  user.  In  the  same  type  of 
furnace  a  given  refractory  may  give  ex- 
cellent results  while  operated  by  one, 
but  be  a  complete  failure  in  the  hands  of 
another.  Knowledge  and  care  in  the  op- 
eration of  the   furnace  is  all-important. 


"'There  is  yet  anolhi  i"  i)rol)lem  which 
we  have  not  mentioned,  and  that  is,  the 
problem  of  the  education  of  the  user  of 
refractories  to  an  ap])r(.'ciation  oi  what 
quality  means  an<l  to  a  realization  that 
cost  nuist  be  figured  on  a  tonnage  out- 
put and  not  on  the  original  price  per 
tlKHisand.  In  luunbcrless  instances  the 
solution  of  refractory  problems  is  but  a 
(piestion  of  bringing  the  consumer  to 
realize  that  there  is  at  hand  a  remedy  for 
his  troubles,  if  he  will  but  accept  it. 

"'IMiat  the  progressive  manufacturer  is 
seeking  to  the  best  of  his  ability,  a  solu- 
tion of  these  problems,  is  evidenced  by 
the  increasing  amounts  expended  for  re- 
search along  all  lines  which  may  seem 
(o  bear  upon  it,  and  the  discussion  of 
these  problems  in  the  literature  of  to-day 
is  undoubtedly  having  a  great  and  bene- 
ficial efTect.  Undoubtedly  one  reason  for 
the  comparatively  slow  adoption,  by  the 
consumer,  of  certain  grades  of  fire  brick 
and  silica  brick,  has  been  due  to  the  lack 
of  information  of  the  manufacturer  as 
to  the  exact  conditions  to  be  fulfilled. 
This  has  been  due,  in  a  measure,  possi- 
bly, to  a  lack  of  initiative  on  the  part 
of  the  latter  and  also  to  a  mistaken  policy 
of  secrecy  on  the  part  of  the  former, 
but  this  is  passing  and  there  is  coming 
to  be  a  full  realization  that  only  by  the 
heartiest  co-operation  and  exchange  of 
ideas  can  there  be  an  efficient  and  satis- 
factory solution  of  the  problems." 


THE    OIL    SHALES  OF   EASTERN  CANADA. 

A   REPORT  OF   AN    INVESTIGATION   OF   THEIR   ECONOMIC   POSSIBILITIES. 

A'.   ]V.  Ells — Canadian  Department  of  Mines. 


THE  utilization  of  bituminous 
shales  for  the  production  of  il- 
luminating and  lubricating  oils, 
paraffin,  ammonium  sulphate  and  other 
chemical  products  is  an  industry  wdiich 
still  persists  only  in  Scotland.  The  Scot- 
tish oil  industry  dates  from  1848,  when 
a  small  spring  of  petroleum  was  found 
in  a  coal  mine  in  Derbyshire.  After  the 
failure  of  this  supply,  within  a  few 
months  of  its  discovery,  the  distillation 
of  crude  oil  from  bituminous  coal  was 
attempted,  but  experiments  with  bitumi- 
nous coals  were  abandoned  on  the  dis- 
covery   in     1850     of     the     Torbanehill 


mineral,  a  cannel  coal  yielding  over  6 
per  cent,  of  volatile  matter.  The  utili- 
zation of  oil  shales  began  in  1862,  when 
the  torbanite  deposits  were  exhausted. 

The  history  of  the  oil-shale  industry 
is  one  of  a  constant  series  of  improve- 
ments in  the  process  of  extracting  the 
crude  oil  and  of  its  subsequent  frac- 
tional distillation.  Financially,  however, 
the  industry  has  not  been  continuously 
successful.  Ammonium  sulphate  is  now 
one  of  the  leading  by-products  and  one 
of  the  principal  sources  of  profit  from 
the  distillation  of  oil  shales.  The  wide 
fluctuations  in  the  market  price  of  this 
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material  have  from  time  to  time  threat- 
ened the  industry  with  extinction,  but  at 
the  present  prices  of  ammonium  sul- 
phate and  the  other  products  of  oil- 
shale  distillation,  the  condition  of  the 
industry  is  one  of  prosperity.  The 
number  of  active  companies  has  declined 
from  51  in  1871  to  6  in  1906,  but  in 
spite  of  this  reduction,  the  output  has 
not  decreased.  The  total  production  in 
1906,  2,545,582  tons,  yielded: 

Naphtha    2,500,000  gallons 

Illuminating  oils 17,000,000         " 

Gas    oils 38,000  tons 

Lubricating    oils 40,000      " 

Solid    paraffin 22,500     " 

Ammonium   sulphate 50,000      " 

Still  coke 5,000      " 

In  1907,  the  production  of  shale 
amounted  to  2,775,799  tons;  the  average 
yield  of  crude  oil  was  23  gallons  per 
ton.  The  most  important  company  pays 
dividends  of  50  per  cent,  on  the  invest- 
ed capital ;  one  paid  during  1906,  2>4  per 
cent.,  another,  6  per  cent.,  and  the  re- 
maining three  companies,  15  per  cent. 

Extensive  beds  of  bituminous  shales 
occur  in  various  localities  in  New 
Brunswick  and  Nova  Scotia.  Large 
sums  of  money  have  been  spent  in  at- 
tempts to  establish  a  mineral-oil  indus- 
try in  these  provinces,  particularly  in 
comicction  with  the  so-called  Albert 
shales  of  Albert  and  Westmoreland 
counties,  New  Brunswick,  ])Ut  none  of 
these  ventures  has  succeeded  in  placing 
the  industry  on  a  commercial  basis.  En- 
couraged by  the  success  of  the  industry 
in  Scotland,  however,  the  leading  com- 
pany interested  in  the  oil  shales  of  New 
Brunswick  has  had  tested  in  one  of  the 
Scotch  works  a  consignment  of  45  tons 
of  shale  mined  during  the  winter  of 
1907-8  from  one  of  the  bands  in  Albert 
County.  The  tests  were  madt-  under  the 
supervisioti  of  a  representative  of  the 
Canadian  nei)artment  of  Mines  and  an 
exhaustive  report,  writ  tin  by  Dr.  R.  \V. 
Ells,  has  tiovv  appeared.  The  monograph 
covers  not  only  the  results  of  these 
trials  and  the  geology  and  economic  pos- 
sibilities of  the  oil  shales  of  Eastern 
Canada,  but  givi-s  also  a  comprehensive 
review  of  the  history  and  technology  of 
the  Scottish  oil-shale  industry.  \Vc  are 
concerned  here,  however,  only  with  Dr. 
Ells'  conclusions  as  to  the  commercial 
value  of  the  Canadian  deposits. 


The  average  yield  of  the  shale  tested 
in  Scotland  was  40.09  Imperial  gallons 
of  crude  oil,  and  76.94  pounds  of  sul- 
phate of  ammonia,  per  ton.  The  yield 
of  both  these  materials  was  superior  to 
that  of  the  greater  part  of  the  Scottish 
shales  and  the  behavior  of  the  Canadian 
material  in  the  retort  was  entirely  satis- 
factory. Eractioning  of  the  crude  oil 
was  done  by  two  methods,  the  results  of 
which  were  as  follows : 

Method    A.      Method    B. 

Ouantitcs  in  gallons  per 

Product.  100  gallons  of  crude  oil 

Heavy   naphtha 1.62  1.45 

Illuminating     oils 10.04  11.50 

r.as    oil 14.87  13.04 

Cleaning  oil 2.83  1.56 

Lubricating    oil 9.58  11.03 

Crude     wax 2.26  2.21 

"     0.93  0.60 

"    0.16 

Residuum    from    blue    oil    (re- 
fined)        0.2S  0.57 

Residuum    from    treated   crude 

distillate   (refined)    1.27  1.95 

43.68  47.07 

Analyses  of  shales  from  various  locali- 
ties in  New  Brunswick  show  contents 
varying  from  30  Imperial  gallons  of 
crude  oil  and  75  pounds  of  ammonium 
sulphate,  to  54  gallons  of  crude  oil  and 
no  pounds  of  ammonium  sulphate,  per 
ton.  At  prevailing  prices  the  values  of 
these  products  in  the  shales  analyzed 
vary  from  $3.04  to  $4.81  per  ton.  The 
value  of  the  crude  oil  and  ammonium 
sulphate  in  the  shale  tested  in  Scotland 
in  1908  would  be  $3.43  per  ton.  The 
cost  of  mining,  retorting  and  manufac- 
turing the  ammonium  sulphate  averages 
in  Scotch  practice  about  $l86  per  ton. 
The  cost  of  a  complete  plant  of  180 
retorts,  with  a  capacity  of  700  to  750 
tons  j)er  day,  is  estimated  at  about  $400,- 
000.  It  ajjpears  from  these  data  that 
the  j)ossibilities  of  profitable  exploita- 
tion are  very  promising.  Dr.  b'lls  be- 
lieves, however,  that  the  production  of 
only  crude  oil  and  anuuonium  sulphate 
should  be  attempted,  "ft  is  doubtful," 
he  says,  "if  at  the  present  time  an  ex- 
pensive plant  for  the  manufacture  of 
refined  oils.  p.irafTnis.  na|)hthas,  etc.,  on  a 
large  sc.ile,  would,  in  the  face  of  pos- 
siI)K'  competition  and  hostility  on  the 
part  of  the  Standard  Oil  Company,  be 
sufliciently  prorit.'d>le  to  warrant  the 
necessary  expenditure  of  capital  in  this 
part  of  the  proposed  enterprise." 
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BRIDGES. 

Arches. 

The  Elastic  Arch.  Dean  Galbraith. 
Deals  with  the  theory  of  the  graphical 
method  common!}'  used  in  connection 
with  the  design  and  computation  of  the 
elastic  arch,  2800  w.  Ap  Sci — Mlarch, 
1910.     Xo.   13212  C. 

The  Calculation  of  Arches  (Bcrechnung 
von  eingespannten  Gewolben).     A.  Burg- 


hardt.     Mathematical  discussion  of  meth- 
ods of  stress  determination.    Ills.    2500  w. 
Beton    u    Eisen — March    14,    1910.       Xo. 
13304  E. 
Bascule. 

Electrical  Operation  of  Eight-Track 
Lift  Bridge.  Illustrated  description  of  a 
bridge  nearing  completion  over  the  Chi- 
cago Drainage  Canal,  at  31st  St.,  Chi- 
cago. 1500  w.  Elec  Wld — April  14,  1910. 
Xo.   13094. 
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Boston. 

The  Charles  River  Bridges.  Charles 
W.  Killam.  A  critical  discussion  of  the 
structures  now  crossing  this  ^  river,  the 
need  of  replacing  some  of  them,  and  the 
importance  of  considering  beauty  in  the 
designs.  Ills.  2000  w.  Harvard  Engng 
Jour — April,  1910.  No.  13547  D, 
Clearances. 

Bridges  Over  Navigable  Streams.  The 
Interference  of  Water  Traffic  with  Land 
Traffic.  Editorial  comment,  and  review  of 
the  situation  at  Pittsburg,  with  letter  from 
Edwin  K.  Morris.  3000  w.  Eng;  News — 
April  14,  1910.  No.  13105. 
Concrete. 

An  Analysis  of  Concrete  Bridge  Fail- 
ures. C.  R.  Young.  Read  before  the  Can. 
Cement  &  Concrete  Assn.  Gives  informa- 
tion collected  in  regard  to  such  failures, 
with  a  view  to  determining  the  suitability 
of  concrete  for  strong  and  enduring  engi- 
neering works.  Ills.  4000  w.  Engng-Con 
— April  13,  19 10.  No.  13088. 
Failures. 

The  Failure  of  the  Pugh  Ford  Arch 
Bridge.  Correspondence  relating  to  the 
rcinforccd-conciete  arch  highway  bridge 
in  Indiana  which  was  wrecked  by  the  ero- 
sion of  foundations.  3000  w.  Eng  News 
— April  21,  1910.     No.   13263. 

See  also  Concrete,  under  Bridges. 
Floors. 

See  Reconstruction,  under  Bridges. 
Masonry. 

.\  Fine  Lonrr-Span  Masonry  Arch 
Bridge.  Illustrated  description  of  a  struc- 
ture in  France,  having  a  main  span  of 
262  ft.  9^  ins.,  with  the  keystone  about 
217  ft.  al)ove  the  level  of  the  water.  Also 
the  methods  of  erection.  900  w.  Sci  Am — 
April  9,  1910.  No.  12981. 
Piers. 

Pneumatic  Caisson  Piers  in  Alaska.  11 
lust  rates  and  describes  work  carried  out 
under  very  unusual  and  extremely  difficult 
cf)nditions  in  comiection  with  railway  con- 
struction. 3500  w.  luig  Rcc — .^pril  23, 
1910.     No.  13427. 

The  Passyunk  .Avenue  P.  ridge  Piers. 
Illustrated  description  of  the  construc- 
tion of  the  piers  for  a  highway  bridge 
across  the  Schuylkill  River,  at  Philadrl- 
I)hia.  It  is  a  steel  supcrstrtuMure  resting 
nil  ir  i)iers  and  one  abutment.  2500  w. 
I'.ng  Rec — April  2,  1910.     No.  uSj*). 

I'iers  of  the  Penhorn  Creek  Railroad 
Viafluct.  Illustration  and  description  of 
work  on  the  I'>ie  R.  R.,  at  Jersey  Citv. 
where  deep  foundations  in  wet  soil  were 
re(|uired.  iScxi  w.  b'ng  Rec — April  2,  1910. 
No.   12834.  ■ 

Substructure  of  a  P.ridgc  Over  the  Ziil 
Near  Leiderdorp  on  Holland  I^lectric  Rail- 
way (He  OnderlK)Uw  eciier  Brug  over  (\c 
7A]\  nnbij  Leiderdorp  in  d<'n  1  [ollandsclun 
I'dektrischen  Spoorweg).  J.  W.  Mrias.  Il- 
lustrated   description    (»f    the    foundations 


and  their  construction  2000  w.     De  Inge- 
nieur — March  12,  1910.     No.  13523  D. 
Reconstruction. 

Report  on  the  Question  of  the  Strength- 
ening of  Bridges  with  a  View  to  Increas- 
ing the  Weight  of  Locomotives  and  the 
Speed  of  Trains  (Subject  II,  Littera  B, 
for  Discussion  at  the  Eighth  Session  of 
the  Railway  Congress).  Mr.  Labes.  Con- 
siders the  suitable  strengthening  of  exist- 
ing metal  bridges  proportionately  to  the 
increase  in  weight  of  the  locomotives  and 
in  the  speed  of  the  trains.  Ills.  21000  w. 
Bui  Int  Ry  Cong — Jan.,  1910.  No.  13603  G. 

Widening  Piney  Creek  Bridge,  Wash- 
ington. Illustrated  description  of  the 
construction  of  a  duplicate  of  a  previously 
completed  bridge,  and  connecting  the  two 
with  a  reinforced  concrete  platform  mak- 
ing a  wide  roadway.  1500  w.  Eng  Rec — 
April  2,  1910.     No.  12850. 

Widening  the  Floor  of  a  Double-Track 
Masonry  Viaduct.  Brief  illustrated  de- 
scription of  work  on  St.  Florent  viaduct, 
Paris  &  Orleans  Ry.  (France),  and  the 
addition  of  a  third  track.  900  w.  Eng 
News — April  14,  1910.  No.  13 103. 
Reinforced    Concrete. 

Building  a  Concrete  Bridge  from  an 
Existing  Structure.  Illustrated  descrip- 
tion of  work  at  Bethlehem,  Pa.,  replacing 
a  steel  bridge  with  a  reinforced-concrete 
arch  bridge.  1800  w.  Eng  Rec — April 
23,   1910.     No.  13428. 

A  Concrete  Girder  Bridge  with  Curved 
Bottom  Chord.  Illustrates  and  describes 
a  reinforced-concrete  bridge  soon  to  be 
built  at  Ocean  City,  N.  J.  1200  w.  Eng 
Rec — April  9,  1910.     No.  12986. 

The  East  Olive  Avenue  Bridge  in  S|)o- 
kane.  Wash.  Illustrated  description  of  the 
construction  of  a  5-span  reinforced  con- 
crete bridge,  565  ft.  long,  over  the  Spo- 
kane River.  2500  w.  Eng  Rec — .April  2, 
1910.     No.   12838. 

Erection  of  Florida  East  Coast  Railway 
Bridges.  Describes  the  location  and  con- 
ditions, the  methods  adopted,  and  the 
damage  by  a  hurricane  which  caused  the 
canceling  of  the  contract.  Ills.  2000  w. 
Fug  Rec — April  2,  1910.  No.  12832. 
Steel. 

b'.rection  of  the  Slatingtini  Bridge.  A 
new  bridge  of  14  deck  plate  girder  spans 
on  the  Lehigh  &  New  h'ngland  Ry.,  in 
Pennsylvania,  is  illustrated  and  described. 
J5(K)  w.  I'jig  Rec — .April  2,  1910.  No. 
IJ854. 

Steel  Railway  and  lligluvay  Bridges  of 
the  Province  of  Alberta.  J.  C.  Chalmers. 
.Abridged  from  n  piper  re.id  before  the 
Edmonton  I''ngng.  Soc.  Illustrates  and 
describes  ty|)es  of  steel  bridges  and  their 
substructures.  54(xi  w.  Can  I'.ngr — .April 
I.    igio.     No.   I2i)i^h 

A  Steel  Arch  Bridge  in  the  Province 
of  Yun  Nan,  I'Vench  China.  Illustrated 
descrii)ti(Tn  (^f  the  design  and  erection  of 
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liridges  in  ;i  niKK^'<l  couiilrv,  wlurc  llic 
w(trk  iinisl  ho  doiu-  l)y  poor  labor.  Traiis- 
latod  frt)ui  /.<•  iiniir  C'iril.  ij<h)  w.  V.uk 
Xovvs — April  _'i.   i<>i<).     No.   13J59. 

The  Vistiilo  Stril  Viaduct  ( Le  Viaduc 
iiK'Malli(|iio  sur  la  Vislidc  a  Mariciiwcrdi'r, 
I'russc  oriciUali').  illust rated  doscription 
of  a  steel  structure,  i()5(S  inelres  lou^,  at 
Marieiuverder.  eastern  Prussia.  .^000  w. 
(ienie  Civil — .March  5,  1910.  Xo.  i.^.^.^.S  I). 
Swing  Bridges. 

]"!.\l)erinients  on  a  Test  Pivot  for  the 
Ca route  Swing  Bridge  (Inexperiences  sur 
le  l*ivot  d'lvssai  du  Punt  tournant  sur 
I'fUang  de  Caroute).  K.  Ciiarliee  and  G. 
['.lot.  Reports  results  of  experiments 
made  m  designing  the  pivot  of  a  swing 
bridge  of  very  heavy  weight'.  Ills.  12000 
w.  Rev  Gen  d  Chemins  dc  Fer — March, 
i()io.  Xo.  13321  G. 
Trestles. 

A  Five-AIile  Trestle  Across  Albemarle 
Sound,  Norfolk  &  Southern  Ry.  Illus- 
trated detailed  description  of  the  location, 
design,  construction  and  operation  of  this 
notable  timber  structure.  1200  w.  Eng 
News — April  21,  1910.  No.  13255. 
Viaducts. 

Different  Methods  of  Erecting  Steel 
Viaducts.  Frank  W.  Skinner.  Illustrated 
detailed  description  of  work  of  this  char- 
acter as  carried  out  in  various  places  in 
the  United  States  and  Canada.  1600  w. 
I'^ng  Rcc — April  2,  1910.     No.  12843. 

The  Erection  of  Tinkers  Creek  Via- 
duct. Illustrates  and  describes  the  erec- 
tion of  a  double-track  plate-girder  struc- 
ture about  1300  ft.  long  and  161  ft.  high 
from  tops  of  piers  to  base  of  rail,  on  the 

The  Construction  of  the  Fades  Viaduct 
CNote  sur  la  Construction  du  Viaduc  des 
Fades).  M.  Virard.  Detailed  description 
of  the  erection  of  a  steel  structure  470 
metres  long.  Ills.  24000  w^.  Ann  d  Fonts 
et  Chaussees — 1910-I.  No.  13306  E  +  F. 
L.  Erie  &  Pittsburg  Ry.  2000  w.  Eng 
Rec — April  2,  igio.  No.  12828. 
CONSTRUCTION. 
Beams. 

The  Strength  of  Beams  of  Channel  Sec- 
tion (Versuche  iiber  die  t'atsachliche  Wi- 
derstand'sfahigkeit  von  Tragern  mit 
I  -  formigem  Querschnitt).  C.  Bach.  A 
report  of  tests.  Ills.  4000  w.  Zeitschr  d 
Ver  Deutscher  Ing — March  5,  1910.  No. 
13509  D. 
Boring. 

Core  Drilling  Under  the  Hudson  River 
for  the  Catskill  Aqueduct.  William  E. 
Swift.  Describes  the  methods  of  vertical 
drilling  from  scows  anchored  in  the  river, 
the  sinking  of  a  test  shaft,  and  work  as 
finally  carried  on.  2000  \v.  Eng  News — 
April  7,  1910.  No.  13003. 
Columns. 

The  Design  of  Columns  with  Two  Parts 
of  Different  Section  (Sul  Calcolo  dei  Pi- 
lastri    formali   da   due  Tronchi   di   diversa 


Sezione).       A.    Danusso.       Mathenntical. 
Ills.       3<xx)    w.       II    ("cmento — March     15, 
i<)i<).     No.  13351    '^ 
Concrete. 

A  Craftsman's  Concrete  House  at  (ilen- 
coc,  111.  Illustrated  description  of  the 
design  and  construction.  2500  w.  Cement 
Age — April,    1910.     No.    13434. 

Concrete  I'uiMing  Cfjustruction  of  Sep- 
arately Molded  Members  and  Its  Cost. 
J'^xtracls  from  a  paper  by  Charles  D.  Wat- 
son read  before  the  Nat.  Assn.  of  Ce- 
ment Users.  lnf(^rmali(jn  concerning 
buildings  constructed  of  unit  concrete 
members,  and  their  cost.  Ills.  25(X)  w. 
I'.ngiig-Con— April  (),  1910.  No.  12954. 
Excavation. 

A  Giant  Excavator,  Illustrated  de- 
scription of  what  is  believed  to  be  the 
largest  steam  crane  excavator  in  exist- 
ence. 2000  w.  Engr,  Lond — April  15, 
1910.     No.  13472  A. 

Hydraulic  h^xcavation  in  the  Pacific  Di- 
vision of  the  Panama  Canal.  Gives  an 
outline  of  conditions  and  the  character  of 
the  work,  describing  preliminary  work  and 
the  plant  for  the  hydraulic  work  and  its 
operation.  Ills.  3500  w.  Eng  Rec — 
April  2,  1910.     No.  12826. 

See  also  Rock  Removal,  under  Water- 
ways AND  Harbors, 
Floors. 

Bulb-Iron  Floor  in  the  Moldau  Harbor 
Shed  in  Hamburg  (Die  Bulbcisendecke 
im  Neubau  des  Schuppens  am  Moldau- 
hafen  zu  Hamburg).  G.  Kaufmann.  De- 
scribes floor  construction  11,000  square 
metres  in  extent.  Ills.  Serial,  ist  part. 
4000  w.  Beton  u  Eisen — March  14,  1910. 
No.  13503  F. 
Foundations. 

Prevention  and  Cure  of  Weak  Founda- 
tions. Explains  cases  of  weakness  caused 
by  changes  in  water  level  due  to  expo- 
sure of  wood  piling,  and  recommends  the 
use  of  concrete  or  other  supports  unaf- 
fected by  changes  in  water  level ;  and  the 
use  of  strengthening  of  weak  founda- 
tions by  the  sectional  method  of  under- 
pinning. 2500  w.  Cement  Age — April, 
19 10.     No.   13432. 

Deep  Foundation  Construction  in  an 
Occupied  Building.  Illustrates  and  de- 
scribes methods  used  in  a  bank  building 
of  New  York  City,  to  furnish  reliable 
foundations  for  a  concrete  and  steel  safe- 
deposit  vault.  1000  w.  Eng  Rec — April 
9,    1910.     No.   12990. 

Deep  Pneumatic  Foundations  for  New 
York  Municipal  Building.  Illustrates  and 
describes  foundation  work  of  a  building 
580  ft.  high,  located  in  the  plaza  at  the 
Manhattan  Terminal  of  the  Brooklyn 
Bridge.  1800  w.  Eng  Rcc — April  2,  1910. 
No.  12846. 

"Compressor'  System  Foundations  in 
Egypt  (Gnindungen  mittels  mechanischer 
Bodenverdichtungen     "System     Compres- 
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sol"  in  Aegypten).  Walther  Stress.  De- 
scribes various  examples  of  foundation 
piling  work  on  this  system  in  the  Nile 
Delta.  Ills.  3200  w.  Beton  u  Eiscn — 
March  14,  1910.    No,  13502  F, 

Piling, 

Concrete  Piles.  From  the  report  of  the 
Committee  on  Masonry,  presented  at  the 
annual  meeting  of  the  American  Railway 
Engineering  and  Maintenance  of  Wav  As- 
sociation. Considers  types,  their  advan- 
tages, etc.  2500  w.  Eng  News — April  7, 
1910.     No.  13001. 

Failure  of  Wooden  Piling  Due  to  Pri- 
vate Agencies  and  Methods  of  Preven- 
tion. W.  Putnam.  Read  before  the  Nova 
Scotia  Soc.  of  Civ.  Engrs.  Considers  the 
insects  and  worms  that  destroy  timber 
and  the  methods  of  preventing  the  rav- 
ages. 2000  w.  Can  Engr — April  22,  1910. 
No.  13438. 

See  also  Foundations,  under  Construc- 
tion. 

Pipe  Galleries, 

Sec  same  title,  under  Water  Supply. 

Regulations. 

Allowable  Stresses  in  Iron  (Die  baupo- 
lizeilichen  Beanspruchungsziffern  von  Ei- 
sen).  An  editorial  discussion  of  new 
building  regulations  in  Germany.  2200  w. 
Stahl  u  Eisen — March  16,  1910.  No. 
13.359   D. 

Reinforced  Concrete. 

Deflection  in  Rein  forced-Concrete  Struc- 
tures and  Its  Conse(|ucnces  (Beitrag  zur 
Durchbiegung  von  Eisenbetonkonstruk- 
tionen  und  I'olgerungen  hieraus).  1>. 
Pollnow.  Mathematical.  Ills.  4500  w. 
lieton    u    lusen — March     14,     1910.      No. 

'3.5^5  I'; 

Specilications  for  Plain  and  Reinforced 
Concrete  and  Steel  Reinforcement.  Pr^'- 
sented  with  report  of  the  Committee  on 
Masonry  at  the  meeting  of  the  Am.  Ry. 
iMigng.  &  Main,  of  Way  Assn.  3000  w. 
luig  News — April  14,  1910.    No.  i3iaS. 

A  Storage  lUiilding  for  an  Automobile 
Is'ictory.  Jllustrafed  description  of  a  rein- 
forced-concrete  warehouse  at  liufTalo. 
N.  Y.  I5(K)  w.  Eng  Rec — April  16,  i(;io. 
No.  13 142. 

New  Autoinol)iK'  Plant  of  the  D.  IV 
Nichols  C()mpany.  I'ostoii,  E.  .S.  Larned. 
Illustrated  detaili'd  description  of  a  ri' 
in  forced-concrete  building  at  I  ainbridge, 
Mass.  2200  w.  Cement  -Age — April,  i()io. 
No.   13433. 

Two  Examples  f)f  Hospital  Construc- 
tion in  Reinforced  Concrete  (Due  Costni 
zioni  Ospitaliere  in  Cemento  armato).  I'.. 
S:icerdofe.  Describes  two  structures  in 
kotne,  Italy,  ills,  jikh)  w.  .Ann  d  Soc 
d   Ing  e  (1  .Arch  Ital — March   i,   1910.     No. 

Sec  also  Stacks,  under  Con.stkuction  ; 
Reservoirs,  under  Watkr  Suppr.v;  and 
Eocks.   under   Watkrwavs   ap<Ji>   IIakhors. 


Stacks. 

Special  Forms  for  and  Methods  of  Con- 
structing Weber  Concrete  Chimneys.  Carl 
Weber.  Rearranged  from  paper  before 
the  Am.  Soc.  of  Engng.-Con.  Illustrated 
description  of  construction  methods.  2500 
w.  Engng-Con — April  20,  1910.  No.  13401. 
Steel. 

The  Design  of  a  Plate  Girder.  Martin 
Joachimson.  An  explanation  by  solving 
a  stated  problem.  Supplement.  2500  w. 
Mach,  N  Y — April,  1910.     No.  12898  C. 

Stress  Variation  on  the  Section  of  an 
Angle  in  Tension.  Charles  J.  Tilden.  An 
account  of  an  experimental  study  of  stress 
distribution  in  angles  under  tension.  Ills. 
2000  w.  Harvard  Engng  Jour — April, 
1 9 10.     No.    13548  D. 

Steel-Frame  Buildings  at  Gary,  In- 
diana. Illustrates  and  describes  some  de- 
tails of  the  large  steel-frame  industrial 
buildings  of  the  new  plant  of  the  Indiana 
Steel  Co.  2000  w,  Eng  Rec — April  9, 
1910.     No.  12988. 

Erection  of  Steel  Frame  Buildings  at 
Gary,  Ind.  Illustrates  and  describes  meth- 
ods of  construction  for  unusually  large 
buildings.  1800  w.  Eng  Rec — April  23, 
19 10.     No.  13422. 

Improving  the  Seventh  Regiment  Ar- 
mory, New  York.  Describes  extensions 
and  rearrangements  amounting  almost  to 
reconstruction,  at  an  estimated  cost  of 
about  $200,000.  3000  w.  Eng  Rec — April 
2,  19 10.     No.   12839. 

Forest  Hills  Terminal,  Boston  Elevated 
Railway.  Illustrated  description  of  a  sta- 
tion designed  with  special  considerations 
to  harmonious  relations  with  the  sur- 
roundings. The  steel  framework  is  cov- 
ered by  a  rein  forced-concrete  shell.  1600 
w.    I'.ng  Rec — April  9,  19 10.     No.  12989. 

Tunnel  Lining. 

Tunnel  Fining,  Chicago,  Milwaukee  & 
Pnget  Sound  Railway.  Illustrates  and 
describes  methods  used  in  lining  tunnels 
driven  throu^'^h  rotten  granite  formations. 
jo<xi  w.  bjig  Rec — Ai)ril  j,  1910.  No. 
IJS31. 

Tunnels. 

Tunnels  in  Being  and  Tunnels  to  Come. 
Discusses  the  length,  elevation,  cost,  etc., 
of  famous  mountain  tunnels,  ijoo  w.  Sci 
Am  .Sup     April  23,   1010.     No.   13270. 

.Some  Teatures  of  the  Aligmnent  Work 
on  the  Petmsylvania  liumels.  T'rancis 
Mason.  ()ntliius  the  more  important 
methods  adopteil  t)n  the  ICast  River  Divi- 
sion. Ills.  4000  w.  Harvard  Engng 
Jour — .April,   i()i().     No.   1354()  D. 

.Some  T.ngineering  TVatures  of  the  De- 
troit River  Tunnel.  Gives  an  outline  of 
the  scheme  and  illustrates  and  describes 
the  interesting  features  of  engineering 
that  tieveloped  in  carrying  it  to  comple- 
ti«)n.  4(XKi  w.  Ry  Ago  Gaz — April  29, 
i()i().      No.   I35()8. 
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Method  of  Reconstructing  the  Wash- 
ington Stroft  Tuiuicl  of  the  Chicago 
l\;nl\vays  Ctunpany;  a  New  and  J'lco- 
n-)inical  Method  of  C'oiistruclinK  'lunnels. 
lUustrates  and  describes  tlic  reconstruc- 
tion. 25(x)  \v.  l-ngnR-Con — April  20,  19 10. 
No.  134^^- 

Sectitni  I  of  tlie  Wasiiington  .Street 
Tunnel,  (."hicaijo.  lUuslra.ted  dcscri|)tion 
of  underpinning  and  invert  construction 
made  necessary  by  the  deei)ening  of  the 
Chicago  River,  under  vvliich  this  street 
railway  tunnel  passes.  The  conditions  are 
very  dilVicult.  2500  w.  JCng  Rec — April 
J,    1910.     No.    12835. 

The  Wallkill  Pressure  Tunnel  of  the 
Catskill  Aqueducf.  Illustrates  and  de- 
scribes the  construction  of  the  Wallkill 
siphon,  a  part  of  the  distribution  system 
of  the  Catskill  water  supply.  It  is  a  cir- 
cular concrete  lined  tunnel  23,391  ft.  long 
and  14  ft'.  6  in.  inside  diameter,  with  6 
shafts  ranging  in  depth  from  350  to  480 
ft.    (xxx)  w.    Eng  Rec — April  2,  1910.    No. 

12847. 

i  he  Laramie  Tunnel.  R.  L.  Herrick. 
Brief  illustrated  description  of  the  meth- 
ods of  construction,  and  matters  of  re- 
lated interest.  1800  w.  Mines  &  Min — 
April,  1910.  No.  12865  C. 

The  Hunters  Brook  Tunnel  Construc- 
tion. Describes  the  construction  plant 
and  work  on  this  horse-shoe  shape  tunnel 
of  the  N,  Y.  water  supply.  3000  w.  Eng 
Rec — April  2,  1910.  No.  12848. 
Warehouses. 

Warehouses.  Charles  H.  Patton.  An 
illustrated  discussion  of  their  planning 
and  construction.  3500  w.  Archt  Rec — 
April,  1910.     No.  13069  C. 

MATERIALS  OF  CONSTRUCTION. 
Cement  Tile. 

Some  Experiment's  on  the  Cost  and 
Durability  of  Cement  Drain  Tile.  W.  H. 
Day.  Read  before  the  Can.  Cement  & 
Concrete  Assn.  Reports  mine  experi- 
ments and  the  results.  2500  w.  Engng- 
Con — April   13,   1910.     No.   13087. 

Concrete. 

The  Action  of  Frost  on  Hydraulic  Ce- 
ments —  Concreting  During  Freezing 
Weather.  Alfred  E.  Uren.  An  outline 
of  investigations  made  in  this  field.  3000 
w.    Ap  Sci — March,  1910.     No.  13217  C. 

Reinforced  Concrete. 

I'devenlh  International  Navigation  Con- 
gress, St.  Petersburg,  1908  (XI«  Congres 
international  de  Navigation  tenu  a  Saint- 
Pefersbourg  en  1908).  A  report  of  the 
discussion  on  the  application  of  reinforced 
concrete  to  the  construction  of  marine 
works.  Ills.  25000  w.  Ann  d  Fonts  et 
Chaussees — 1910-I.     No.   13309  E  +   F. 

Stone. 

The  Physical  Properties  of  Building 
Material.  William  Ralph  Baldwin  Wise- 
man and  Owen  Williams  Griffith.     A  re- 


port of  experimental  investigations,  with 
conclusions.  5600  w.  Inst  of  Civ  Engrs — 
No.  3856.     No.   13273  N. 

Structural   Materials. 

I'rt-seiil-Day  Needs  in  Structural  Mate- 
rials. Discussion  of  the  needs  in  Road 
Materials,  by  S.  D.  Foster;  in  Refractory 
.Materials,  by  Kenneth  Seaver;  Fire 
Proofing  Problems,  by  C.  B.  Ashcr;  Tim- 
ber, by  E.  F.  Wendt;  Steel,  by  R.  B. 
Word  worth  and  others,  ^llls.  15.S00  w. 
Pro  I'Jigrs'  Soc  of  W  Peim— April,  1910. 
No.  1 343 1   D. 

Timber  Preservation. 

Preservatives  for  Wood  Paving  Blocks. 
Charles  N.  I'Vjrrest.  Data  and  informa- 
tion concerning  the  adoption  of  tar  in  lieu 
of  creosote  oil.  1500  w.  Eng  Rec — April 
16,  1910.     No.  13140. 

MEASUREMENT. 

Cement  Testing. 

Notes  on  the  Le  Chatclier  Boiling  Test 
of  Portland  Cement.  D.  B.  Butler.  Ab- 
stract of  a  paper  read  before  the  Concrete 
Inst.  1800  w.  Surveyor — March  25,  1910. 
No.  12928  A. 
Hydrographic  Surveying. 

The  Mille  Lac  Lake  Survey,  Minnesota; 
Methods  and  Costs.  Robert  Follansbee. 
An  account  of  a  survey  made  in  connec- 
tion with  an  investigation  of  the  state's 
water  resources.  1000  w.  Eng  News — 
April  7,  1910.  No.  12998. 
Stream   Gauging. 

A  Comparison  of  Stream  Discharge  In- 
dicated by  Current  Meter  and  by  Weir 
Formulas,  Yakima  River,  Washington.  J. 
C.  Stevens.  Gives  interesting  compari- 
son of  results  secured  with  a  current  me- 
ter and  those  obtained  by  a  formula  for 
an  overflow  dam.  Ills.  700  w.  Eng 
News— April  28,  1910.     No.  13567. 

River  Gauging  with  Rod  Floats.  George 
W.  Brown.  Details  of  a  method  of  stream 
gauging  by  use  of  rod  floats,  with  an  out- 
line of  the  reductions.  2500  w.  Wis 
Engr —  April,  1910.  No.  13200  D. 
Surveying. 

History  of  the  Ordnance  Survey.  J.  J. 
Amos.  Describes  methods  used  in  work 
carried  out.  by  the  British  Government. 
4500  w.  Surveyor — March  25,  1910.  No. 
12927  A. 

Tests  of  Simple  and  Inexpensive  Sur- 
veying Instruments.  John  T.  Stewart'. 
Abstract  of  paper  read  before  the  111. 
Soc.  of  Engrs.  &  Surv.  A  report  of  ex- 
periments carried  out  to  determine  the 
value  of  such  instruments.  2500  w.  Eng 
News — April  21,  1910.  No.   13257. 

The  Stadia  and  Stadia  Surveying.  E. 
]\I.  Douglas.  Suggestions  for  careful 
sradia  work,  explaining  the  usefulness  of 
this  device.  3500  w.  Eng  News — April 
28,  1910.     No.  13569. 

Plotting  Co-ordinate  Surveys.  J.  J. 
Bristol.    Describes  graduated  triangles  for 
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plotting  co-ordinates,  explaining  their  use. 
1500    w.      Min  &  Sci  Pr — April    2,    19 10. 
Serial,     ist  part.      No.   12969. 
MUNICIPAL. 

City  Planning. 

The  Planning  of  Towns  and  Suburbs. 
Raymond  Unwin.  An  illustrated  study  of 
the  principles  governing  the  planning  and 
arrangement.  4500  w.  Jour  Roy  Inst  of 
Brit  Archts — March  5,  1910.    No.  12918  B. 

Market  Buildings. 

Municipal  Markets  of  St.  Louis.  Charles 
Claude  Casey.  Illustrates  and  describes 
structural  features,  sanitation  and  refrig- 
eration, etc.  3500  w.  Munic  Jour  & 
Engr — April  27,   1910.     No.   13489. 

Pavements. 

Average  Unit  Prices  and  Some  Details 
of  Pavements  Constructed  in  1909  in  a 
Number  of  Representative  American 
Cities.  3000  \v.  Engng-Con — April  6, 
1910.     No.  12955. 

Specifications  for  Bituminous  Concrete 
Pavement.  Report  of  committee  of  the 
Organization  for  Standardizing  Pavement 
Specifications.  2000  w.  Munic  Engng — 
April,   1910.   No.    13222  C. 

Specitications  for  Concrete  Sidewalks, 
Curbs  and  Gutters  and  Pavements.  Re- 
port of  committee  of  the  Organization  for 
Standardizing  Paving  Specifications.  1500 
w,  Munic  Engng — April,  1910.  No. 
13223    C, 

Specifications  for  Sheet  Asphalt  Pave- 
ment. Report  of  the  asphalt  committee  of 
the  Organization  for  Standardizing  Paving 
Specifications.  2500  w.  Munic  Engng — 
April,  1910.     No.  13221  C. 

Tramway  Margins.  J.  S.  Killick.  The 
difficulties  in  the  maintenance  of  tramway 
margins,  particularly  the  joint  between  a 
paved  track  and  a  macadam  road,  are  dis- 
cussed. 1500  w.  Surveyor — .\pril  15,  191  o. 
No.  13448  A. 

See  also  Timber  Preservation,  under 
Matkrials  of  Construction;  and  Streets, 
under    MunIcfi'AL. 

Public  Baths. 

New  Public  Baths  at  Hinckley.  Illus- 
trates and  describes  details  of  construc- 
tion. 900  w.  Surveyor — April  1,  H)io. 
No.  13049  A. 

Refuse  Disposal. 

Town  .Scavenging  and  Refuse  Disposal. 
Hugh  S.  Watson.  Discusses  the  usual 
methods  of  disposal  of  ht)use  refuse.  2500 
w.  Munic  I'.ngng  April,  1910.  No. 
13220  C. 

High  Temperature  (iarbage  and  Refuse 
Destructors.  Col.  W.  V.  Morse.  Read  be- 
fore the  Am.  Soc.  of  Munic.  Imp.  Pre- 
sents the  advantages  of  the  destructor  sys- 
tem as  compared  with  the  crematory  Rys- 
tem.  3000  w.  Munic  I^ngng — April,  1910. 
No.  13227  C. 

Roads. 

Public  Roads  and  Vicinal  Railways.  R. 
O.  Wynne-Roberts.     Shows  how  railways 


on  public  roads  promote  the  development 
of  rural  districts  and  assist  in  road  im- 
provements. 6000  w.  Surveyor — April  15, 
1910.    No.  13451  A. 

Sand-Clay  and  Earth  Roads  in  the 
Middle  West.  W.  L.  Spoon.  Information 
concerning  the  methods  and  experimenal 
roads  constructed  by  the  Office  of  Public 
Roads.  Discusses  the  soil  conditions  in 
different  localities,  describing  the  road  im- 
provement applicable  to  each.  Ills.  9500 
w.  U  S  Dept  of  Agri,  Circ.  No.  91 — 
March  19,  1910.     No.  12957  N. 

Sand-Clay  Roads  in  the  Middle  West. 
Extracts  from  a  circular  by  W.  L.  Spoon, 
giving  an  account  of  materials  and  meth- 
ods of  construction.  3000  w.  Eng  Rec 
— April  16,  1910.     No.  13136. 

Report  on  the  First  International  Road 
Congress.  P.  C.  Cowan.  Report  to  the 
Local  Government  Board  of  Ireland  3500 
w.  Surveyor — April  15,  1910.  Serial,  ist 
part.    No.  1.3452  A. 

Irish  Roads.  Answers  from  county  sur- 
veyors, to  questions  relatinsr  to  construc- 
tion, maintenance  and  administration.  4000 
w.  Surveyor — April  15,  1910.  Serial,  ist 
part.     No.  13453  A. 

Modern  Conditions  Affecting  the  Road 
Engineer.  W.  H.  Maxwell.  Discusses  the 
increase  and  change  in  character  of  the 
traffic,  and  the  problems  due  to  it.  2500 
w.  Surveyor — April  15,  1910.  No.  13450  A. 

Roads  and  Vehicles.  Col.  R.  E,  Cromp- 
ton.  Discusses  the  future  of  road  engi- 
neering, the  construction,  maintenance 
and  improvements  in  wheel  construction. 
2200  w.  Surveyor — April  15,  1910.  No. 
13446   A. 

The  Other  Half  of  the  Automobile. 
Discusses  the  importance  of  the  roadbed 
upon  car  performance,  the  damage  to 
roads  by  automobiles,  and  the  improve- 
ments needed.  Ills.  1800  w.  Automo- 
bile— April   21,    1910.     No.   I32t)2. 

Modern  Road  Repairs.  E.  Purnell 
Hooley.  Compares  the  wearing  qualities 
of  waterbound  and  waterproof  roads,  ami 
considers  in  detail  the  construction  of  a 
Tarmac  road.  2(K)o  w.  Surveyor — .April 
15,   1910.     No.  13447  A. 

Best  Means  of  l)ustproofing  the  High- 
way. Marius  C.  Krarup.  k  review  of 
present  information  on  this  subject,  con- 
chiding  (hat  tbr  problem  is  not  yet  satis- 
factorilv  solved.  2t)()0  w.  .Automobile — 
.April  28.  Kjio.   Serial,    ist  part.    No.  13570. 

E.Kpcrimental  Work  of  the  New  York 
Slate  Highway  Commission  in  HXX)  with 
(ilutrin,  antl  with  Resurfacing  with  Bi- 
tuminous Macadam  and  Asphalt  Mac- 
adam. Notes  from  recent  report  of  the 
N.  Y.  State  Highway  Commission  de- 
scribing the  experimental  work  carried 
out.  4{XMi  w.  I'.ngng-Con — .April  13,  1910. 
No.    i3o8<). 

Methods  of  a  New  York  State  Com- 
mission of   Highways  in  Testing  Bitumi- 
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nous  Materials  Used  in  Road  Work.  Also 
Road  Surface  Trratmrnt  with  Oil  in  i</x). 
.VHK)  \v.     l-'iiKiiK-Coii     April  27,  i<)i<).     No. 

'1  he  Use  of  Tar  on  Roads.  W.  J.  At- 
kinson Hutlcrlicld.  Deals  with  the  |)r()i)- 
ertics  of  tars  as  rejs^ards  their  suitability 
for  road  work.  I'otx)  w.  Surveyor — April 
15,  i(>io.  No.  13445  A. 

Tar-Macadam  Roads.  V.  IC.  Newberry. 
Read  at  nieetinj.?  of  the  Illinois  (ias  Assn. 
Argument  favorinjj^  tar-macadam  and 
showing  its  advantas'^e  in  cost'  and  dura- 
bility. Ills.  3000  w.  Pro  Age — .April  i, 
H>io.     No.  12810. 

Tar  Treatment  of  Roads.  P.  P.  Sharp- 
ies. Read  at  meeting  of  the  Illinois  (ias 
Assn.  Outlines  the  modern  use  of  tar  in 
treatment  of  roads.  Discussion.  3500  w. 
Pro  Age — April   i,   1910.     No.   12811. 

Tar  as  Applied  to  the  Surface  Treat- 
ment of  Roads.  Harvey  J.  Skinner.  Read 
at  meeting  of  the  Am.  Gas  Inst.  Dis- 
cusses the  wear  of  roads  due  to  change  in 
traffic,  the  methods  of  applying  tar  and 
matters  related.  Discussion.  6000  w. 
Pro  Age — April   i,   1910.     No.   12812. 

Asphaltic  Oil  Treatment'  of  Macadam 
Roads.  Charles  H.  Bartlett.  Discusses 
methods  and  quality  of  oil,  for  the  pre- 
servation of  road  surfaces,  and  elimination 
of  dust.  4000  w.  Jour  Assn  of  Engng 
Socs — Feb.,  1 9 10.  No.  12963  C. 
Sewage  Disposal. 

Sewage  and  Sewage  Effluents.  John  C. 
Thresh.  Lecture  before  the  Assn.  of 
Mgrs.  of  Sewage  Disposal  Works.  In- 
terpretation of  the  results  of  analyses. 
3500  w.  Surveyor — April  i,  1910.  Serial. 
1st  part.    No.  13050  A. 

Notes  on  the  Proposed  Sewage  Dis- 
posal Plant  for  Gloversville,  N,  Y.  Mor- 
rell  Vrooman.  Outlines  the  nature,  di- 
mensions, and  capacity  of  the  various 
parts  of  the  plant  and  the  proposed  method 
of  operation.  The  sewage  contains  a 
large  amount  of  tannery  w^astes.  1000  w. 
Eng  News — April  28,   1910.     No.  13568. 

The  Sewage  Disposal  Plant  at  Roebling. 
Outlines  the  conditions,  and  describes  in 
detail  the  systems  of  sewerage  and  the 
methods  of  disposal.  Ills.  4000  w.  Eng 
Rec — April  9,  19 10.     No.   12985. 

New  Sewage  Pumping  Station  at  Glas- 
gow. Illustrated  description  of  the  sta- 
tion at  Kinning  Park,  Glasgow,  in  con- 
nection with  the  purification  of  the  river 
Clyde.  2000  w.  Engr,  Lond — April  8, 
1910.   No.   13170. 

Mechanical  Sewage  Purification  Plants 
(Maschinelle  Abwasser-Reinigungs-An- 
lagen).  Herr  Wurl.  Describes  a  number 
of  plants  in  Germany.  Ills.  7000  w. 
Glasers  Ann — March  15,  1910.  No.  13396  D. 
Sewer   Cleaning. 

Sewer  Cleaning  in  Brooklyn.  Describes 
the  methods  adopted.  1000  w.  Eng  Rec 
— April  2,  1910.     No.  12855. 


Sewers. 

C'onstrucling  Concrete   Sewers   in   Open 
I  rencli.      Describes    work    in    progress   on 
Staten   Island.     Ills.      I5<x>  w.      l^ng  Rec — 
April   16,  Mjio.     Ki).   13135. 

Constructing  a  Large  Brick-Lined 
Sewer  Tunnel,  lirooklyn,  N.  Y.  Illus- 
trated detailed  description  of  the  con- 
struction of  a  sewer  having  an  internal 
diameter  of  138  inches.  3(KX)  w.  Eng  Rec 
— .'\pril  9,    1910.      No.    12987. 

Cost  of  Sewer,  Muskoka,  ()nt.  Iv  A. 
James.  Gives  details  of  a  sewer  having 
550  ft.  in  granite  rock,  9  ft.  deej).  5(xj  w. 
Ap  Sci — March,   1910.     No.    132 15   C. 

Construction  Methods  on  the  Louisville 
Sewerage  Work.  Illustrated  description 
of  methods  used  on  extensive  sewerage 
improvements.  2800  w.  Eng  Rec — April 
2,  19 10.     No.  1 285 1. 

The  Southern  Outfall  Sewer,  Louisville, 
Ky.  William  Mayo  Venable.  Illustrated 
description  of  the  largest  trunk  sewer  of 
the  extensive  system  under  construction. 
It  is  of  reinforced  concrete.  1200  w.  Eng 
Rec — April  2,  1910.     No.  12852. 

Intercepting  Sewer  at  Elizabeth,  N.  J. 
Illustrated  description  of  a  sewer  to  pre- 
vent the  pollution  of  Elizabeth  River.  Si- 
phon river  crossings,  coffer  dam  construc- 
tion, methods  of  excavating,  etc.,  are  de- 
scribed. 3000  w.  Munic  Jour  &  Engr — 
April  6,  1910.  No.  12917. 
Sidewalks. 

See  Pavements,  under  Municipal. 
Stone  Crushing. 

New  Crushing  Plants  of  the  Casparis 
Stone  Company.  Illustrates  and  describes 
the  two  largest  crushing  plants  yet  de- 
signed, located  at  Havre  de  Grace,  Md., 
and  Patterson  Creek,  W.  Va.  2000  w. 
Eng  Rec — April  2,  1910.  No.  12845. 
Street  Cleaning. 

Tests  of  Street  Flushing  or  Washing 
Machines,  Department  of  Street  Cleaning, 
New  York  City.  E.  D.  Very.  Describes 
flushing  tests  made,  giving  summary  of 
tests  of  six  machines.  1500  w.  Eng  News 
— April  14,  1910.  No.  13099. 
Streets, 

The  Dimensions  of  Roads  and  Streets. 
H.  Percy  Boulnois.  Discusses  relative 
widths  of  footways  and  roadways.  2500 
w.     Surveyor — April   15,   1910.    No.   13444. 

WATER  SUPPLY. 

Aqueducts. 

See    Tunnels,   under    Construction. 
Artesian. 

See  Wells,  under  W.\ter  Supply. 
Baltimore,  Md. 

A  Proposed  Enlargement  of  the  Water- 
Supply  of  Baltimore,  Md.  Alfred  M. 
Quick.  Reviews  the  general  features  of 
the  present  supply  system  and  gives  the 
general  conclusions  and  recommendations 
of  the  consulting  engineers.  2200  w.  Eng 
News — April  21,  1910.    No.  13264. 


\Vc  supply  copies   of  these  articles.     See  page  479. 
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Dams. 

Failure  of  an  Earth  Dam  with  Concrete 
Core  Wall,  at  Erindale,  Ontario.  Francis 
F.  Longley.  An  illustrated  account  of  a 
dam  that  failed  during  construction.  looo 
w.    Eng  News — April  14,  1910.     No.  13 106. 

Construction  of  the  Belle  Fourche  Dam. 
O.  T,  Ready.  Illustrated  description  of 
the  construction  of  a  dam  in  South  Da- 
kota, to  store  the  flood  waters  for  use  in 
irrigation.  4500  w.  Eng  Rec — April  2, 
1910.     No.   12853. 

The  Hume  Lake  IMultiple  Arch  Dam. 
Gives  the  principles  of  design  and  meth- 
ods of  construction  of  a  type  of  masonry 
'dam  new  to  the  United  States.  It  is  on 
Ten  Mile  Creek,  California,  and  was  re- 
cently completed.  Ills.  7000  w.  Cal  Jour 
of  Tech — March,  1910.    No.  1307^. 

The  Salmon  River  Dam  and  Irrigation 
Project,  Idaho.  Illustrated  detailed  de- 
scription of  the  construction  of  a  dam  to 
develop  the  reservoir  site.  It  crosses  a 
deep  narrow  canyon  worn  through  the 
rock  by  the  river.  The  equipment  for  the 
work  is  also  described.  5500  w.  Eng  Rec 
— April  2,  19 10.     No.  12840. 

Designs  and  Contract  for  Rebuilding 
the  Colorado  River  Dam  at  Austin,  Texas. 
Reviews  the  previous  history  of  this  dam, 
and  gives  a  summary  of  the  terms  of 
the  contract  for  its  rebuilding.  Ills.  3000 
w.    Eng  News — April  14,  1910.    No.  13107. 

The  St.  Andrew's  Rapid  Dam  (Das 
Wehr  in  den  St.  Andrews-Stromschncl- 
len).  If.  P.  Borden.  Describes  the  con- 
struction of  this  important  work  in  Mani- 
toba. Ills.  5000  w.  Zcitschr  d  Ver 
Deutschcr  Ing — March  12,  1910.  No. 
13510  I). 

Disinfection. 

The  Growing  Use  of  Hypochlorites  of 
Sodium  and  Calcium  as  Water  Disinfect- 
ants. Editorial,  and  six  articles  by  George 
Reyer,  J.  A.  Jensen,  W.  R.  CJelston,  Er- 
mon  M,  Peck,  and  others.  Ills.  12500  w. 
Eng  News — April  7,  19 10,  No.  I29(/;. 
Filtration. 

Sand  JMllers  and  l^iseasc  Germs.  Ru- 
(l(jlph  llcring.  Discusses  the  passage  of 
pathogenic  bacteria  through  sand  liltcrs. 
2(xxj  w.  Munic  Jour  &  Engr — April  -7. 
1910.     No.  13490. 

The  ('leansiiig  of  liltering  Media.  A. 
P..  Ogden.  Read  before  the  Inst,  of  San. 
I'.ngrs.  Considers  tile  cleansing  of  meilia 
which  has  been  used  in  fdtration,  and  the 
cost',  2000  w.  Surveyor — .April  i<,  m>io. 
No.   r3i(K)  A. 

The  Slow  Sand  Water  Filters  under 
Construction  at  Reading,  Pa.  Maudes 
Golder.  Plan  and  illustrated  descrip- 
tion of  the  Maiden  Oeek  slow  sand 
water  lilters  now  under  construction.  3(mk) 
w.    luig  News — Ai)ril  14,  i()ro.     No,  13100. 

Reading  Water  Works  ImprovenuMils. 
Illustrates  and   describes  interesting   titter 


and  reservoir  construction.  4000  w.  Munic 
Jour  &  Engr — April  20,  1910.     No.  13204. 

A  io,ooo,ooo-Gal.  Pressure  Mechanical 
Water  Filtration  Plant  at  Duke's  Farm, 
Somerville,  N.  J.  George  F.  Hodkinson. 
Plan  and  description  of  a  large  filtration 
plant  for  purifying  the  water  of  Raritan 
River,  for  the  supply  of  a  beautiful  coun- 
try estate  having  many  lakes,  fountains, 
etc.  1500  w.  Eng  News — April  14,  19 10. 
No.  13101. 
Ground  Waters, 

See  Water  Works,  under  W.^ter  Sup- 
rr.v. 
India. 

Water  Supply  in  India,  Percy  G.  Scott. 
Describes  Aloulmein,  Burma,  scheme  and 
method  of  carrying  out  work  in  a  tropical 
country.  3000  w.  Surveyor — April  8, 
1910,  No,  13159  A, 
Irrigation. 

Irrigation  and  Engineering.    D.  A.  Wil- 
ley.    An  illustrated  account  of  work  of  the 
United  States  Reclamation  Service.     6500 
w.      Cassier's      Mag — April,      1910,      No.. 
13189    B. 

Irrigation  Legislation  for  the  Philippine 
Islands.  A,  E.  Chandler,  An  account  of 
conditions,  the  legislation  for  the  use  and 
distribution  of  water  formerly  enacted, 
and  that  needed.  3500  w.  Cal  Jour  of 
Tech — March,   1910.     No.   13072. 

Government  Irrigation  in  the  Yakima 
Watershed. — The  Tieton  Canyon  Canal. 
Day  Allen  Willey.  Brief  illustrated  de- 
scription of  the  Tieton  project,  and  the 
ditViculties  encountered.  1000  w,  Sci  Am 
— April    16,    1910.     No.   131 10. 

Sun  River  Project,  Montana;  United 
States  Reclamation  Service.  S,  B.  Rob- 
bins.  Information  concerning  this  project', 
the  irrigation  contemplated,  cost,  etc.  1500 
w.  Jour  Assn  of  I'jigng  Socs — Feb.,  1910. 
Xa.    iJ(/)4  C. 

Concrete  Chute  in  an  Irrigation  Canal. 
M.  Xikolitch.  lirief  illustrated  descrip- 
tion of  a  chute  and  other  canal  works  in 
the  Imperial  Valley.  1000  w.  hjig  Rec — 
.April  23,  H)\o.     No.  13426, 

See  also  l^lectric  Pumping,  under  ME- 
CHANICAL I'.MGlNh.l'.RING,   IIvdrau- 

I  IC    M  A(   IIINKKV. 

Minnesota. 

Water  Resources  Investigation  in  Min- 
nes.)ta.  Robert  l-'ollansbee.  Describes  the 
work  of  investigating  the  water  resources 
of  this  state.     3<kk)  vv.     Cornell  Civ   Fngr 

April,  nno.     No.   13546  C. 
Ozone  Treatment. 

See    ruriruMtion.   under   Watkk   Sui'Pl.V. 
Pipe  Galleries. 

N'evv  York  City  Pipe  Galleries.  Walter 
(1.  Turini.  I'rief  illustrated  description  of 
the  lirst  pipe  galleries  built  in  the  city. 
and  the  method  of  construction.  ()<x)  w. 
Minni-  joiir  X-  l''.n,nr-  April  13.  i<)io.  No. 
I3<'7')- 


H't'  .tM/'/'/.v  cofiics  of  these  arlich's.     Sec  I'ui/e  4;q. 
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Pollution. 

Tlio  Chaiicos  of  Polliitinii  in  Sliallnw 
Wells  for  iMiiiii<.ii)al  WaUr  Sii|)i)ly. 
Charles  l'>.  Ilurdirk.  Abstract  of  papir 
before  the  111.  Water  Supply  Assn.  Notes 
on  the  sanitary  character  of  well-water, 
referring  particularly  to  shallow  wells  de- 
riviiiR  their  supply  from  sands  and  .unravels. 
2000  w.     ICng  News — April  Ji,  igio.     No. 

1  ^2(t). 

See    also     Construction     Camps,    under 

M  ISlll.l.ANV. 

Purification. 

Ihc  Coagulating  Plant  of  the  St.  Louis 
Water  Works.  Arthur  J.  Jacobs.  De- 
scribes a  plant  where  the  process  is  strictly 
one  of  coagulation  and  sedimentation,  no 
filters  being  used.  11800  w.  Jour  Assn 
of  Engng  Socs — March,  1910.  No.  13528  C. 

Water  Puritkation  and  Pumping  Plant 
at  New  Orleans,  La.  Illustrated  detailed 
account  of  works  put  in  operation  about 
one  year  ago,  for  purifying  the  Missis- 
sippi River  water  before  distributing,  (xxx) 
w.    Eng  Rec — April  23,  1910.    No.  13421. 

Drinking- Water  Supply  for  Dwellings 
in  Isolated  Places.  (Drinkwatervoorzien- 
ing  in  bet  klein,  voor  Woningen  ap  af- 
gelegen  Orden).  H.  van  Berckel.  De- 
scribes devices  for  water  purification  on 
a  small  scale.  Ills.  3500  w.  De  Ingenicur 
— March  19,  1910.     No.  13524  D. 

The  Production  and  Utilization  of 
Ozone  with  Especial  Reference  to  Water 
Purification.  Describes  the  'development 
of  various  processes  for  the  use  of  ozone 
as  a  disinfecting  and  bleaching  agent,  espe- 
cially for  purifying  city  water  supplies. 
Also  editorial.  Ills.  13500  w.  Eng  News 
— April  28,   1910.     No.  13572. 

Ozone  Sterilization  of  Water.  Clifford 
D.  Meeker.  Explains  the  different  forms 
of  apparatus  used,  principles  of  action,  ef- 
fects of  temperature  and  humidity  and 
cost.  Ills.  5000  w.  Munic  Jour  &  Engr 
— April  20,  1910.  No.  13205. 
Reservoirs. 

P^ailure  of  a  Reinforced  Concrete  Res- 
ervoir. Gives  data  regarding  the  failure 
of  a  service  reservoir  at  Mittagong, 
N.  S.  W.,  taken  from  the  report  for  1909 
of  the  Dept.  of  Pub.  Works,  N.  S.  W. 
1500  w.     Eng   Rec — April   23,    1910.      No. 

13425. 

An  Earth  Reservoir  at  Ogden,  Utah. 
Illustrated  description  of  a  13,000,000-gaI. 
reservoir  recently  completed  for  the  mu- 
nicipal water-supply  system.  1500  w. 
Eng  Rec — April    16,   1910.     No.   13 137. 

The  Construction  of  a  Reinforced  Con- 
crete Reservoir  of  One  Million  Gallons 
Capacity.  H.  F.  Blomquist.  Brief  illus- 
trated description  of  a  structure  for  the 
city  of  New  Ulm,  Minn.  1200  w.  Minn 
Engr — March,  1910.    No.  13077  C. 

See  also  Filtration,  under  Watkr  Sup- 
ply. 


Sterilization. 

(Ic-rmicidal  h'.ffect  of  .Mine  Water  and 
Tannery  Wastes.  A  r('|).)rt  of  cxijeri- 
niental  invesligalions  to  determine  their 
effect  on  certain  micro-organisms.  j(xh) 
w.     Eng  Rec — April    \(),  1910.     No.   13141. 

Surface  Waters. 

The  Qualily  of  Surface  Waters  in  the 
United 'states.  R.  li.  Dole.  l-'irst  of  a 
number  of  reports  on  exhaustive  analyses 
made  to  determine  the  quality.  Gives  the 
methods  of  analysis  and  the  results.  C)f 
value  to  railroad  engineers  and  industrial 
plants.  25(xx)  w.  U  S  Ck*(jl  Surv — i'aper 
236.      (i9(X)).      No.    13068   N. 

Tunnel   Intakes. 

A  Novel  Method  of  Placing  Cast  Iron 
Wells  in  a  Water  Works  Crib.  Illustrates 
and  describes  methods  adopted  in  the  per- 
manent crib  in  Lake  Michigan,  for  the 
Chicago  water-works.  3000  w.  Engng- 
Con — April   13,   1910.   No.   13090. 

Typhoid. 

A  Classification  and  Study  of  the  Ty- 
phoid Statistics  of  the  Cities  of  the 
United  States.  George  Rodney  Taylor. 
Statistics  of  interest  in  connection  with 
pure  water  supply.  4000  w.  Eng  News 
— ^April  21,   19 10.     No.  13254. 

Water  Towers. 

Two  Water  Towers  at  Leiden  (De 
tweede  Watertoren  van  de  Leidsche 
Duinwater-Maatschappij  aan  den  Hoogen 
Rijndijk  te  Leiden).  W.  C.  Van  Manen. 
Illustrated  description.  2200  w.  De  Inge- 
nicur— March  5,  1910.     No.   13522  D. 

Water  Works. 

The  Matzendorf  Water  Works  of  the 
Vienna  Water-Supply  System  (Das  Was- 
serwerk  der  Stadt  Wien  in  Matzendorf). 
Alexander  Svvetz.  Describes  a  plant  for 
the  development  of  a  ground-water  sup- 
ply. Ills.  8000  w.  Zeitschr  d  Oest  Ing 
u  Arch  Ver — March  18,  1910.  No.  13398  D. 
The  Coulouvrcniere  Plant  and  the 
Water-Works  System  of  Geneva  and  Vi- 
cinity (Notice  sur  I'Usine  de  la  Coulouv- 
rcniere et  le  Service  des  Eaux  de  la  Ville 
•de  Geneve  et  des  Environs).  M.  Vag- 
neux.  Describes  a  system  supplying  water 
at  low  pressure  for  domestic  purposes, 
and  at  high  pressure  for  motive  power. 
2500  w.  Ann  d  Ponts  et  Chaussees — 
1910-T.     No.  13310  1'^  +  F. 

Wells. 

Lowering  Water  Level  in  Wells  of 
Frankfort.  Ind.  J.  B.  Marvin.  An  ac- 
count of  the  trouble,  and  of  a  growth  of 
algae  believed  to  be  due  to  the  use  of 
compressed  air.  1000  w.  Munic  Engng 
— .April,  1910.     No.  13226  C. 

The  Artesian  Wells  of  the  Water  Sup- 
ply of  Memphis,  Tenn.  An  account  of  an 
unusual  system  of  supply.  1500  w.  Munic 
l^ngng — April,   1910.     No.   13225  C. 

See  also  Pollution,  under  Watkr  Sup- 
ply. 


IVe  supply  copies  of  these  articles.     See  page  479. 
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WATERWAYS  AND  HARBORS. 
Barge  Canal. 

The  Construction  of  the  New  York 
State  Barge  Canal.  Data  from  the  an- 
nual report  of  Frank  M.  Williams  show- 
ing the  present  condition  of  this  great  en- 
gineering work,  with  illustrated  descrip- 
tions of  recent  work  on  various  contracts. 
12500  w.  Eng  Rec — April  2,  1910.  No. 
T2841. 

Cofferdams. 

A  Portable  Floating  Cofferdam.  Illus- 
trates and  describes  details  of  a  cofferdam 
used  on  the  Minidoka  project  of  the  U.  S. 
Reclamation  Service  on  the  Snake  River 
in  Southern  Idaho,  for  setting  a  number 
of  large,  heavy  penstock  gates  and  trash 
racks.  1500  w.  Eng  Rec — April  2,  1910. 
No.  12842. 

Cumberland  River. 

Cumberland  River  Canalization.  Wil- 
liam W.  Harts,  Recent  work  on  the  can- 
alized portion  of  the  river  is  illustrated 
and  described  and  cost  records  given.  1000 
w.     Eng  Rec — April  16,  1910.     No.  13133. 

Detroit  River. 

Progress  in  the  Improvement  of  the 
Detroit  River.  Excavation  work  to  pro- 
vide a  minimum  depth  of  22  ft.  is  illus- 
trated and  described.  3000  w.  Eng  Rec 
— April   2,   1910.     No.    12830. 

Docks. 

The  New  Dock  Facilit^ies  at  Avon- 
mouth,  England.  Map,  plan,  and  sections, 
with  description  of  recent  improvements 
carried  out  at  Avonmouth,  on  the  Bristol 
Channel.  2500  w.  Eng  News — April  28, 
1910.     No.   1 357 1. 

The  New  King's  Dock  at  Swansea.  C. 
van  Langendonck.  Illustrated  descrip- 
tion of  this  great  dock  and  its  construc- 
tion. 2000  w.  Sci  Am  Sup — April  2,  1910. 
No.  12786. 

Dover,  Eng. 

The  Port  of  Dover.  Arthur  T.  Walm- 
isley.  Reviews  the  history  of  this  port. 
Map.  Discussion.  98(kj  w.  Jour  Soc  of 
Arts— April   15,  1910.     No.  13439  A. 

Dry  Docks. 

The  New  Dry-Dock  of  the  Toledo  Ship- 
building Company.  Harry  C.  McClure. 
Illustrated  (lescri|)tion  of  a  concrete  dock 
on  the  Maumec  River,  at  Toledo,  Ohio. 
22fX)  w.  Eng  Rec — April  2,  19 10.  No. 
12856. 

I'^xtensioii  of  the  Castigneau  Dry  Dock 
at  the  'lOuloii  Arsiiial  (Note  sur  les 
I  ravaux  d'.Mloiigemeiit  du  Jiassin  (b- 
Castigneau  a  I* Arsenal  de  Toulon).  M. 
Maroger.  Describes  the  work  of  adding 
25  metres  to  the  length  of  the  dock.  Ills. 
7500  w.  Ann  (1  Pouts  »t  Cliaussecs — 
iQio-T.     No.  13307  IC    f-   1''. 

Floods. 

I'loods  in  the  River  .Seine.  Thomas  P. 
Roberts.  Remarks  on  proposed  nieans  to 
mitigate    flood    conditions   at    Paris.      Dis- 

IV'i'   <!»f>f>l\<  C(>(<ii's  of  these 


cussion.     6000  w.     Pro  Engrs'  Soc  of  W 
Penn — March,  1910.     No.  13074  D. 

The  Effects  of  the  Seine  Floods  in 
Paris  and  Vicinity  (Les  Effets  de  la  Crue 
de  la  Seine  du  28  Janvier  1910  dans  Paris 
et  sa  Banlieue).  A.  Dumas.  Illustrated 
discussion  of  temporary  and  permanent 
effects.  7500  w.  Genie  Civil — March  26, 
19 10.  No.  13340  D. 
Lighthouses. 

Unattended  Fog  Signal  and  Lighthouse 
at  Guernsey.  The  lighthouse  situated  on 
the  isolated  rock  known  as  the  Platte 
I'^ougere,  at  the  entrance  to  the  Little 
Russel  Channel,  is  illustrated  and  de- 
scribed, especially  the  powerful  fog  signal. 
1800  w.  Engr,  Lond — April  8,  19 10.  No. 
Ui73  A. 
Locks. 

Building  the  LIuge  Concrete  Locks  at 
Gatun,  Panama.  Illustrated  description  of 
special  appliances  by  which  locks  400  ft. 
wide,  4000  ft',  long  and  90  to  100  ft.  deep 
are  constructed.  i(xx)  w.  Sci  Am — April 
2,  1910.     No.  12785. 

Methods  and  Cost  of  Constructing  a 
Concrete  Lock  on  the  Illinois  and  Missis- 
sippi Canal.  Data  relating  to  the  con- 
struction of  what  is  known  as  the  Feeder 
(luard  Lock.  Ills.  4500  w.  Engng-Con — 
April  27,  1910.     No.  13555- 

Lock  of  the  Black  Rock  Harbor  Im- 
provement, Buffalo.  Government  work  in 
the  Niagara  River  is  illustrated  and  de- 
scribed, including  a  ship  lock  122  x  817  ft. 
in  plan.  2500  w.  Eng  Rec — April  2,  1910. 
No.  12833. 

See      also       Canal      Haulage,      under 
STREET     AND      ELECTRIC     RAIL- 
WAYS. 
Panama  Canal. 

The  Magnitude  of  the  Operations  at 
Panama.  Gives  four  plates  and  general 
information  of  the  methods  and  e(|uip- 
ment  for  carrying  on  this  great  work. 
i8(X)  w.     y.ug  Rec — April  23,   1910.      No. 

i34-'4- 

See  also  Excavation,  under  Construc- 
tion; and  Locks,  under  Watkrwavs  and 
I  Iakhoks. 

Pollution. 

.\  Notable  I'ritish  Court  Decision  Re- 
garding Stream  Pollution  by  the  Bir- 
mingham Sewage  Works.  The  court  em- 
ployed its  own  expert  to  submit  evidence, 
aiul  decided  that  the  eOhtent  discharged 
was  better  than  the  stream  that'  received 
it.  4(K>o  w.  Eng  News — .April  Ji,  1010. 
No.   i3J<i<). 

Rock  Removal. 

kock  Drill  Vessel  for  the  .\ustrian  Ma- 
rine Department  at  Triest  (Felsenbohr- 
schiff  fiir  die  k.  k.  Seebch('>rde  in  Triest). 
Carl  Stromek.  Describes  the  ecjuipment 
of  a  vessel  for  rock  excavation  in  Triest 
harbor.  Ills.  i5(X)  w.  Zeitschr  d  Ver 
Deutseber  Ing — March  J().  1010  No. 
13514  !>• 

articles.     Src  luiijr  .//y. 
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Seepage  Losses. 

A  Study  of  Srrp.i^c  l.ossi'S  fmni 
Streams  in  (  )wrns  Valley,  ("alifoniia. 
CliarU's  II.  Lri-.  I  )i'soiil)c's  Ownis  Val 
lo\'.  and  reports  the  inetliod  of  study  and 
the  conehisicMis.  UK.  J500  vv.  ICnp  News 
—  April   _>i.    10 10.     .\o.   i.^-'5.V 

Shore   Protection. 

Kevetincnis  ;\lon^  the  Rio  CIrandc. 
Georj^e  A.  McKay.  Remarks  on  river 
hank  protection,  with  a  description  of  the 
scheme  used  hy  the  Mexican  ( lovernment 
alonjj  the  Rio  (Irande.  iSoo  w.  Harvard 
iMistiti-  Jonr — April,  1910.    No.  13550  D. 

Soil  Erosion. 

The  Inlhicnce  of  Sand  of  One  Size  on 
the  Quantity  of  Sand  of  Another  Size 
That  a  Stream  Will  Transport.  K.  C. 
Murphy.  Gives  interesting  data  ohtaincd 
in  a  study  made  by  the  writer.  900  w. 
Cornell  Civ  Engr — .\pril,  1910.  No. 
13545  c. 

Tractive,  Propulsive  and  Erosive  Power 
of  River  Currents  (Einigc  Untersuchung- 
en  iihcr  die  Schlcpp-,  Stoss-  odcr  Raum- 
ungskraft  in  Eliissen).  Wilhclni  Plenk- 
ner.  A  review  of  investigations.  Serial. 
1st  part.  5000  w.  Oest  Wochenschr  f  d 
Oeffent  Baudienst — March  5,  1910.  No. 
1 350 1  D. 

Reproduction  in  Models  of  the  Phe- 
nomena of  the  Movement  of  Sands  in 
Rivers  and  Along  the  Coast  (Riprodu- 
zione  su  Modclli  dei  Fenomeni  di  Sabbie 
mobili  nei  Fiumi  e  lungo  i  Litorali). 
Mario  Majocchi.  A  review  of  investiga- 
tions. Ills.  5000  w.  Monit  Tech — March 
TO,  iQio.     No.  13350  D. 

Stream  Gauging. 

Sec  same  title,  under  Measurement. 

Transfer  Bridges. 

Oak  Point  Float  Piridge  Substructure 
Construction.  Illustrated  description  of 
the  substructure  for  the  12  transfer 
bridges  in  the  improved  freight  yard  of 
the  N.  Y.,  N.  H.  &  H.  R.  R.  in  the 
Bronx,  New  York.  2500  w.  Eng  Rec — 
-April  2,  1910.     No.  12837. 

Water  Powers. 

Water  Power  on  Our  Northern  Slope 
to  James  Bay,  Province  of  Ontario.  L. 
V.  Rorke.  Abridged  from  an  address  be- 
fore the  Engrs'  Club,  Toronto.     Informa- 


tion in  icgard  to  the  great  amount  of 
wati-r  power  available.  22<h)  w.  C^an 
I'.ngr — .April    15.    I9i<>.      N<j.    13126. 

.See   also    llvdro-I'dectric,   under    ELICC- 
I  KICAL    ]':\(;i\T«:h:RlX(;,    Gknkkating 

S  (A  I  ION'S. 

Weir  Formulae. 

Experiments  Upon  the  h'low  of  Water 
Over  Triangular  Notches.  James  Barr. 
An  illustrated  account  of  investigations 
for  verifying  the  formula  i)roposed  by 
Mr.  James  Thf)mson.  3000  w.  I'Jigng — 
.\l)ril  8,  1910.  Serial.  \A  part.  .\o.  13164  A. 
MISCELLANY. 

Building  Vibrations. 

Displacements  f)f  the  Top  of  the  Eiffel 
Tower  (Les  Dcplaccments  quotidicns  du 
Sommet  dc  la  Tour  ICiffcl).  IC.  Bret.  Dis- 
cusses the  displacements,  amounting  in 
some  cases  to  24  centimetres,  caused  by 
the  action  of  sun  and  wind.  Ills.  3500  w. 
Genie  Civil — March  12,  1910.  No.  12)2)?,7  D- 

Construction  Camps. 

Sanitation  in  Construction  Camps  of 
the  Catskill  Aqueduct.  Plans  and  illus- 
trated description  of  measures  taken  for 
the  careful  protection  of  the  watersheds 
from  pollution.  3000  w.  Eng  Rec — 
April  2,  1910.     No.   12844. 

Forestry. 

The  Influence  of  Forests  on  Climate. 
Floods  and  Erosion.  George  F.  Swain. 
Extracts  from  a  discussion  of  a  report 
by  Prof.  Willis  L.  Moore,  taken  from  an 
advance  copy  of  a  contribution  to  Ameri- 
can Forestry.  6000  w,  Eng  News — April 
14.   1910.     No.   13102. 

Indian  State  Forestry.  Saint-Hill  Eard- 
ley-Wilmot.  Information  concerning  state 
forestry  in  India  and  the  chief  factors  of 
its  success.  Discussion.  12500  w.  Jour 
Soc  of  Arts — April  i,  1910.    No.  13032  A. 

Peru. 

Some  Conditions,  jMcthods  and  Costs  of 
Construction  Work,  in  Peru.  South  Amer- 
ica. Ills.  1800  w.  Engng-Con — April  27, 
7910.     No.  13558. 

Wood  Refuse. 

Alcohol  from  Wood  Waste.  Prof.  R.  F. 
Ruttan.  Read  before  the  Soc.  of  Chem. 
Ind.  An  explanation  of  its  chemistry  and 
processes.  4500  w.  Sci  Am  Sup — April 
16,  1910.     No.  13111. 


ELECTRICAL  ENGINEERING* 


COMMUNICATION. 

Radiotelegraphy. 

Wireless  Telegraphy  (Telcgrafia  senza 
Fili).  G.  Marconi.  An  address  delivered 
on  the  occasion  of  the  presentation  of  the 
Nobel  prize.  Ills.  Serial,  ist  part.  1800 
w.  Industria — March  13,  19 10.  No. 
13348  D. 


The  Employment  of  the  Stone  Inter- 
mediate Circuit  in  Radiotelegraphy  and 
Radiotelephony  (Sur  I'Emploi  du  Circuit 
intermediaire  dc  Stone  en  Radiotele- 
graphie  et  en  Radiotelephonie).  M. 
Bethcnod.  Mathematical  discussion  of  the 
use  of  intermediate  circuits.  Ills.  5500  w. 
Bui  Soc  Int  des  Elecns — March,  1910. 
No.    1 33 1 2   F. 


Wc  supply  copies  of  these  articles.     See  page  479. 
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The  BouIogne-sur-Mer  Radiotelegraph- 
ic  Station  (Le  Poste  tie  Telegraphie  sans 
Fil  de  Boulogne-sur-Mer).  J.  A.  Mont- 
pellier.  Description  of  the  Bellini-Tosi 
system  and  the  Boulogne-sur-Mer  station. 
Ills.  2700  vv.  L'Elecn— March  19,  1910. 
No.  13326  D. 

Results  Obtained  at  the  Radiotelcgraph- 
ic  Station  at'  Boulogne-sur-Mer  (Resul- 
tats  obtenus  an  Poste  radiotelegraphiquc 
de  Boulogne-sur-Mer).  M.  Tosi.  Re- 
sults of  trials  of  the  Bellini-Tosi  system. 
Ills.  4000  w,  Bui  Soc  Int  dcs  Elecns— 
March,  iQio.  No.  133 13  ^'^ 
Radiotelephony. 

See   Radiotelegraphy,  under   Communi- 

C.XTIOK. 

Telegraphy. 

The  Kitsee  Cable  Relay.  Illustrated  de- 
scription of  the  Kitsee  cable  telegraph 
system  which  permits  signals  being  re- 
ceived by  a  common  sounder.  1200  vv. 
Elec  Rev,  N  Y— April  30,  1910.  No.  13622. 

Telephony. 

Future  Telephone  Service  by  Meter. 
Francis  Dagger.  Illustrated  description 
of  the  system  of  the  Telechromomctcr 
Co.,  of  Rochester,  N.  Y.  1200  w.  Can 
Elcc  News— April,  1910.     No.  12857  C. 

The  Adaptation  of  the  Test  Wire  to 
Telephony.  Dr.  W.  Lulofs.  Describes 
an  arrangement  whereby  the  test  wires  on 
an  electrical  distribution  system  can  be 
used  simultaneously  for  telephonic  and 
pressure  test  purposes.  1500  w.  Elect'n, 
Lf)nd— April   i,  1910.     No.  13043  A. 

Telharmonium. 

Electrical  Transmission  of  Music.  Il- 
lustrated account  of  recent'  developments 
in  the  Cahill  Tclharmonic  system.  3500 
vv.     Elec  Wld— April  28,  1910.     No.  13560. 

Submarine  Cables. 

The  fiott-Raymond-P.arker  Calibrated 
Curve-Sheet  for  Jona  (iraplis.  Edward 
Raymond- P.arker.  Note  for  subinarine 
cable  staffs  in  regard  to  the  application  of 
graphic  methods  to  the  electrical  locali/.a- 
tion  of  cable  breaks,  moo  vv.  b'dec  Rev, 
Lf.iirl--April  S,   loio.     No.    13156  A. 

DISTRIBUTION. 
Fuses. 

Some  l''-xpcrience  in  Fuse  Design  and 
Operation.  James  A.  Scagcr.  An  account 
of  experiences  showing  difficulties  encoun- 
tered. [500  w.  I'dec  Rev,  N  Y— April 
30,    igio.     No.   13620. 

DYNAMOS   AND   MOTORS. 

A.  C.  Dynamos. 

The  Automatic  Regidation  of  Alterna- 
tors. M.  Seidner.  Abstract  of  an  article 
in  the  lilck.  Zrit.  Discusses  the  possibili- 
ties of  regulalion.  and  <lescribes  types  of 
regulators.  2200  w.  b'dect'n,  Lond — .April 
5,  if)io.  Serial,  ist  part.  No.  I34.^^  •'^• 
Recent    Arrangements    for    the    Paral- 


lel Operation  of  Electrical  Machinery 
(Neuere  Einrichtungen  fiir  den  Parallel- 
betrieb  elektrischer  Maschinen).  Herr 
Wolf.  Describes  a  number  of  methods 
developed  by  German  firms.  Ills.  3000  w. 
Elektrotech  u  Maschinenbau — March  20 
1910.     No.    13518   D. 

A.  C.  Motors. 

Single-Phase  and  Polyphase  Commu- 
tator Motors  (Etude  des  Mofeurs  alterna- 
tifs  monophases  et  polyphases  a  Collec- 
teur).  Eugene  Perdu.  A  detailed  study 
of  their  design,  operation,  and  applica- 
tions. Ills.  Serial,  ist  part.  4500  w. 
Tech  Mod — March,  1910.     No.  13324  D. 

A.  C.  Turbo -Generators. 

Turbo-Alternator  Design.  H.  G.  Reist. 
Illustrated  discussion  of  problems  peculiar 
to  this  type,  because  of  the  high  speeds 
involved.  2200  vv.  Sib  Jour  of  Engng — 
April,   1910.     No.    13542  C. 

D.  C.  Motors. 

Compound  Motors.  L.  Crouch.  Con- 
siders the  differences  between  the  two 
types  as  regards  characteristics  and  de- 
sign, and  compares  with  other  types.  1500 
vv.  Prac  Engr — April  i,  1910.  Serial,  ist 
part.     No.   13047  A. 

A  2000  Horsepower  Direct  Current 
Motor.  J.  B.  Van  Brussel.  Illustrates 
and  describes  one  of  the  largest  d.  c.  mo- 
tors yet  constructed,  with  an  elaborate 
system  of  rheostat  control.  1200  w.  Power 
— April  26,  1910.  No.  13477. 
Depreciation. 

See    same    title,    under    INDUSTRIAL 
ECONOMY. 
Induction  Motors. 

The  Relation  Between  the  Stator  and 
Rotor  Circuits  of  the  Single-Phase  In- 
duction Motor.  C.  F.  Smith.  Discusses 
the  connection  between  the  current  and 
voltage  in  the  stator  and  in  the  rotor,  and 
deduces  expressions  for  use  in  calcula- 
tions. 3500  w.  IClect'n,  Lond — March  2^, 
]()]a.  No.  T2924  A. 
Phase  Advances. 

Weslinghousc  Phase  .\dvancer.  Illus- 
trated description  of  the  invention  of 
Miles  Walker,  with  statement  of  advan- 
tages claimed.     3000  vv.     l^lec  I'-ngr,  Lond 

April  S.   i()io.     No.   13151   A. 
Repulsion  Motors. 

The  Theory  and  Design  of  Repulsion 
Motors  (  Thcorie  und  Berechnung  dcs 
Repulsionsmotors).  l*'.  Rusch.  .Mathe- 
matical. Ills.  Serial,  ist  part.  2000  w. 
Elektrotech  u  Maschinenbau — March  6, 
1010.     No.    135 1 7   D. 

ELECTRO-CHEMISTRY. 
Bleachin.g. 

I'.leclrolytic  Bleaching.  I'.rnest  Reuss. 
Describes  the  use  of  electricity  to  pro- 
duce bleaching  li(|Uor  from  salt  water.  Ills. 
J 500  w.  I"'lec  Rev,  Lond — .\pril  15.  1910. 
No.   13457  A. 


^^'^•  .tM/>/'/>'  copies  of  thest  articles.     Sec  page  479. 
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Corrosion. 

(.'orni.sioii  of  Iron  and  Slcrl.  I'ltlitoiial 
discussion  of  theories  advanced,  iscx)  w. 
Ry  A^c  Cia/ — April  jj,   ioio.     No.    \,v\ol). 

(.'oncerninj^  tlie  Corrosion  of  Metals  by 
Water.  (leorj^e  W.  I'"nller.  Urjjjes  a  study 
of  tlii;;  subject,  ftivinj^  facts  from  experi- 
ence to  make  clear  the  dilliculties  of  the 
problem.  35<x)  w.  Ku^  Rec — April  23, 
i<)io.     No.    13423. 

Lecture  on  "The  Corrosion  of  Iron  and 
Steel."  Cecil  11.  Desch.  Urielly  considers 
the  three  forms  of  accelerated  tests  cm 
ploNcd,  and  discusses  the  question  of  pro- 
tection. Discussion.  7500  w.  Jour  W  of 
Scotland  Ir  &  St  Inst — Nov.  19,  1909.    No. 

Dyeing. 

b:iectrical  Tlieory  of  Dyeinj?.  W.  W. 
llaldane  (ice  and  William  Harrison.  Ab- 
stract' of  paper  read  before  the  Faraday 
See.  Brief  report  of  experiments.  1500 
w.  Elec  Engr,  Lond — April  15,  1910.  No. 
13454  A. 

Electric  Furnaces. 

Chilling:  or  Hcatinp^  Action  of  Furnace 
Electrodes  Versus  Least  Electrode  Loss. 
Carl  Hcring-.  Discusses  the  choice  from 
the  standpoint  of  the  designer  and  con- 
structor of  furnaces,  and  analyzes  the  un- 
derlying principles.  3000  w.  Met  &  Chcm 
Engng — April,  1910.     No.  12800  C. 

Electroplating. 

The  Importance  of  Cleaning  the  Anodes 
in  Brass  Plating.  Suggestions  for  brass 
plating.  1000  w.  Brass  Wld — April,  1910. 
No.   T3429. 

Nitrogen. 

The  Fixation  of  Atmospheric  Nitrogen 
and  the  Food  Supply.  Leo  Frank  Gult- 
man.  Reviews  the  work  in  this  field  and 
its  importance.  2500  w.  Can  Min  Jour — 
April  15,  1910.    No.  13 187. 

Ozone. 

See  Purification,  under  CIVIL  ENGI- 
NEERING, Water   Supply. 

ELECTRO-PHYSICS. 

Electric  Waves. 

Electric  Waves  and  the  Electromag- 
netic Theory  of  Light.  Abstract  of  Sir 
J.  J.  Thomson's  concluding  lecture  before 
the  Royal  Institution.  2500  w.  Engng — 
IMarch  25,  1910.     No.  12936  A. 

Electromagnets. 

Enamcled-Wire  Windings.  Charles  R. 
Underbill.  Gives  data  in  regard  to  the 
space-factor  of  electromagnetic  windings, 
and  the  heat-resisting  qualities  of  the  in- 
sulation. 1000  w.  Elec  Wld — April  21, 
19 10.     No.   13252. 

Torque  Test's  on  Electromagnets  (Zug- 
kraftversuche  an  Elektromagneten).  Alois 
Berninger  and  Robert  Edler.  Reports  re- 
sults additional  to  those  already  published. 
Ills.  Serial,  ist  part.  1500  w.  IClektrotech 
u  Machinenbau — March  27,  1910.  No. 
13520  D. 


Induction    Coil's. 

1  he  Induction  Coil.  lunjamin  F. 
Uaiicy.  b'xplains  its  i)rinciples,  giving  os- 
cillogra|)h  (liagrams  to  illustrate  its  opera- 
tion. 4000  w.  b'dec  Wld — .April  14,  J910. 
Serial.     1st  part.    .\'o.    i3o<;7. 

Magnetic  Properties. 

h'.ffect  f)f  iemperature  Upon  the  Mag- 
netic Properties  of  I'dectrolytic  Iron.  K. 
M.  Terry.  Abstract  of  an  article  in  the 
I'hys.  Rev.  Describes  investigations  and 
states  results.  3500  w.  JClect'n,  Lond — 
April    15,  1910.    No.   13459  A. 

The  Magnetic  Properties  of  l^lectrolytic 
iron  and  Some  Commercial  Steels. 
Charles  b\  P>urgess  and  James  Aston. 
Gives  data  of  tests  made  on  samples  of 
electrolytic  iron,  together  with  those  upon 
the  original  anode  material,  indicating 
thus  the  effect  of  refining  upon  the  mag- 
netic quaHty.  1500  w.  Met  &  Chem 
I'jigng — April,    1910.     No.   12801   C. 

Resistances. 

A  Standard  Resistance  with  Balanced 
Inductance  and  Capacity.  S.  Leroy 
Brown.  Abstract  of  an  article  in  the 
Pliys.  Rev.  Shows  that  a  parallel  wire 
standard  of  resistance  can  be  constructed 
which  is  free  from  inductance  when  used 
with  interrupted  steady  current  or  with 
alternating  current  of  moderate  fre- 
quenc3^  2500  w.  Elect'n,  Lond — April  i, 
1 9 10.    No.   T3045  A. 

Spark  Potentials. 

Alternating-Current  Spark  Potentials 
and  Their  Relation  to  the  Radius  of  the 
Curvature  of  the  Electrodes.  J.  de  Ko- 
walski  and  J.  Rappcl.  Abstract  from  the 
Philo.  Mag,.  A  report  of  determinations 
by  the  writers,  and  a  comparison  with 
those  of  other  physicists,  1200  w.  Elect'n. 
Lond — March  25,  1910.     No.  12925  A. 

GENERATING  STATIONS. 
Auxiliary  Plants. 

Emergency  Generating  Stations  for 
Service  in  Connection  with  Hydroelectric 
Transmission  Plants  Under  Pacific  Coast 
Conditions.  A.  M.  Hunt.  Discusses  the 
types  of  stations  for  this  service,  com- 
paring a  station  having  generators  driven 
by  gas  engines,  and  one  in  which  steam- 
driven  turbo-generators  are  used.  3500  w. 
Pro  Am  Inst  of  Elec  Engrs — April,  1910. 
No.  13233  F. 

Reserve  Power  Station.  M.  G.  Ken- 
nedy. Illustrated  description  of  the  power 
plant  and  system  of  the  Syracuse  Light- 
ing Company.    2500  \\\    Elec  Wld — April 

2T.     19 10.      No.     1325 1. 

Central  Stations. 

Some  Methods  of  Improving  Central- 
Station  Engine  Economy.  William  Wes- 
terfield.  Suggestions  for  correcting 
wastefulness  in  engine  operation.  2000  w. 
Elec  Wld — April  7,  1910.    No.   12996. 

New  Turbine  Station  at  Cinciimati.  Il- 
lustrated  detailed   description  of  the  new 


We  supply  copies  of  these  articles.     See  page  479. 
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Pendleton  generating  station,  which  pre- 
sents many  noteworthy  features.  3500  w. 
Elec  Ry  Jour — April  30,  1910.  No.  13578. 
Combined  Industrial  Power  and  Town 
Lighting  Plant.  A  plant  at  Manchester, 
Ind.,  a  town  of  about  3500  population,  is 
illustrated  and  described.  1200  w.  Elec 
Wld — April  7,   1910.    No.   12993. 

Norfolk's  Traction  Power  Plant.  War- 
ren O.  Rogers,  Illustrated  description  of 
equipment  in  a  lOooo-K.VV.  Curtis  tur- 
bine plant.  The  coal  handling  facilities  by 
water  or  rail  are  of  special  interest.  2000 
w.    Power — April  19,   1910.    No.  13179. 

Dundee  and  Its  Electricity  Station, 
Plans  and  description  of  a  municipal  plant 
in  Scotland,  costing  over  iioo,ooo.  5000 
w.  Elec  Engr,  Lond — April  8,  19 10.  No. 
13150  A, 

The  Dundee  Municipal  Power  Plant. 
Illustrated  description  of  an  installation 
in  Scotland  that  has  cost  over  iioo.ooo. 
2000  w.  Elec  Rev,  Lond — April  i,  1910. 
Serial,    ist  part.    No.  13040  A. 

The  San  Paolo  Power  Plant.  C.  L. 
Durand.  Illustrated  description  of  a  tur- 
bine-driven central  station  for  Rome, 
Italy.  2500  w.  Elec  Rev,  N  Y — April  16, 
1910.    No.   13131. 

The  Shamrock  Steam-Turbinc  Power 
Plant  of  the  Hibernia  Mines,  Heme  i.  W,, 
Germany  (Das  Dampfturbinenkraftwerk 
der  Zeche  Shamrock  I/II  der  Bergwcrks- 
gcsellschaft  "Hibernia"  in  ITerne  i.  W.) 
Illustrated  description  of  an  important 
I)la!it  serving  a  group  of  mines  in  this 
district.  Ills.  Serial,  ist  part.  1000  w. 
Zeitschr  f  d  Gesamtc  Turbincnwcsen — 
March  20,  1910.    No.  13386  D. 

See  also  Qis  Engines,  under  ME- 
CFTANICAL  ENGINEERING,  Com- 
bustion Motors;  and  Turbines,  under 
M  ECU  AN  ICAL  ENGINEERING, 
Stkam  Enginkkrinc. 
Costs. 

i''irst  Cost  of  Plant  and  Cost  of  Gen- 
erating and  Distributing  I'Jectricity  for 
Lighting,  Ivlison  b'lcctric  Illuminating 
Co.  of  P)rooklyn.  Details  of  the  unit  cost 
of  proflucing  and  distributing  electricity 
for  lighting,  ycyx^  w.  l''.ni.,Mig Con — A|)ril 
6,  10 10.  No.  12956. 
Economics. 

ICconomies  f>f  a  Small  Ccnlr.d  .Stili«>ii. 
An  accotmt  of  the  development  f)f  the 
business  of  the  (iar<lner,  Mass.,  I''Iectric 
Li^bt  Cninpany.  25(H)  vv.  Elec  Wld — 
April  7.  i(>io.  No,  I29')5. 
Hydro  Electric. 

Analysis  of  Wafer-Power  Propositions. 
I'^dwin  J.  Bengler.  fiives  an  analysis  with 
a  view  to  assisting  in  the  compilation  of 
comf)lete  engineering  reports  on  prf»posed 
water-power  developments.  Also  discus- 
sion. 40fX)  w.  Jour  Assn  of  luigng  Soc's 
— March,   1910,    No.   13527  C. 

Water  Power  and  Its  Development. 
Charles   ]''.(lward    Lucke.     Seventh    Hewitt 


lecture  delivered  at  Cooper  L^nion.  Dis- 
cusses considerations  to  be  taken  into 
account  in  the  selection  and  development 
of  suitable  sites.  2000  w.  Power — April 
5,    1910.     No.    12911. 

The  Utilization  of  Water  Powers  (Die 
Ausniitzung  der  Wasserkrafte).  Albert 
Loacker.  A  discussion  of  the  general 
principles  of  economical  water-power  de- 
velopment. 8500  w.  Die  Turbine — March 
20,  19 10,    No.  13383  D. 

A  General  Review  of  Hydroelectric- 
Engineering  Practice.  Frank  Koester. 
This  second  article  of  a  series  deals  with 
head  races,  pressure  pipes  and  penstocks. 
Ills,  3500  w.  Engineering  Magazine — 
May,   1910.    No.   13589  B. 

Parallel  Operation  of  Hydroelectric 
Plants,  W,  S.  Lee.  Presents  some  ad- 
vantages to  be  gained  by  operating  in 
parallel  so  as  to  exchange  power  from 
one  plant  to  another.  3500  w.  Pro  Am 
Inst  of  Elec  Engrs — April,  1910.  No. 
13232  F. 

Hydroelectric  Energy  for  Farmers.  Il- 
lustrated description  of  a  low-head  plant 
in  Indiana  for  the  supply  of  electricity  in 
a  rural  community.  2000  w.  Elec  Wld — 
April  7,   1910.    No.   12994. 

A  Small  Water  Power  Plant  for  a 
Paper  Mill.  Plan,  cross-sections  and  de- 
scription of  a  plant  at  Lincoln,  N,  H. 
1500   w.    Eng   Rec — April    16,    1910,    No. 

13134- 

Utilizing  Chattahooche  River  Water- 
Power.  William  H,  Stone,  Illustrates 
and  describes  developments  in  progress 
and  proposed,  3000  w.  Mfrs'  Rec — April 
7,   1910.    No.    T2965. 

A  Hydroelectric  Development  on  the 
Weber  River,  Utah.  Illustrated  descrip- 
tion of  a  development  of  the  lUah  Light 
iK:  Railway  Co.  4500  w.  Eng  Rec — .\pril 
2,    1910.     No,    12849. 

Development  of  the  Ninety-nine  Islands 
Station  of  the  Southern  Power  Com- 
I)any.  C'urtis  A.  Mees.  Illustrated  de- 
tailerl  description  of  the  construction 
work  on  the  Broad  River,  near  Blacks- 
burg,  S.  C.  4(Kxi  vv,  b'ng  Rec — April  2, 
n>io.    No,    12827. 

Dalmatian  Hydroelectric  Plants.  Dr, 
Alfred  Gradenwitz,  Illustrated  descrip- 
tions of  the  Jarnge  and  Manojlovac  sta- 
tions in  Austria- 1  hmgary.  on  the  river 
Kerka.  jckm)  w.  Power — .\i)ril  26,  1910. 
No.   13475- 

The  Steyrdurcbbruch  I'Jectrical  Plant 
(Das  Elektrizitatswerk  Steyrdurchbruch). 
Describes  ati  interesting  small  plant  in 
Austria,  Ills.  J2<x)  w,  b'lektrotech  u 
Maschinenbau — March  M.  1910.  No, 
135 16  D. 

The  Valtellina  Hvdro-Electric  Plants 
and  the  Milan  Municipal  Installations 
(Gli  Impianti  idroelettrici  di  Valtellina 
e  le  Installazioni  elettriche  del  Comunc  di 
Milano).    A.   Manfredini.     .An  exhaustive 


ll'c  suf'fly  cof'ics   of  lln'si'  articles.     Sec  f'tti/c  479. 


/•././■(    I  KK  .11.     I:N(.INI'.I:I<IN(:. 


A4D 


(loscriptioM.    (lisriissiii;:;   hulli    the   Iccliiiical 
and  t'coiioinic   fi-aluns.      Ills.     Si-iial.      1st' 
part.      5000   \v.       Ml  mil    'l\'cli— Maroh    10, 
i()io.    No.  i.^.U<)  I). 
Isolated  Plants. 

I'.K'Ctric  LiRJitiiiK'  .'iiid  IViwor  Plaiil  of 
tlio  C'oasI  ArtilkM-y  Silionl.  j-'ort  Monroe, 
Va.  I.  \.  Lewis.  Illustralcd  (Icscriptioti 
\A  a  very  coniplele  plant  for  snpi)lvinK 
IumI.  power  and  lij^lil.  .^ooo  w.  join-  U  S 
Art — Ma reli- April,   i(>io.    No.   \},2'f^2  1). 

I^Icctricity  in  a  Modern  Inlirinary.  II 
Inst'rates  and  deseribi-s  details  of  the  elc-e- 
trieal  and  nieelianieal  installation  in  tiic 
new  inlinnary  at  Oak  P'orest,  ill.  ^(xxi  w. 
I*'lec  Rev,  N  V— April  2,  igio.  No.  rjf>(>S. 
Rates. 

An  ]u|uital)le  Sliding  Scale  for  Rates 
of  Electric  Power.  J.  B.  Gordon.  De- 
velops fornuda:  and  explains  method  of 
detcrmininj.;-  rates  according  to  a  fixed 
law.  i8(X)  w.  Imis  News — April  7,  1910. 
No.  13000. 

Price  of  Electricity.  R.  S.  Hale.  Ab- 
stract of  a  paper  before  the  New  England 
section  of  the  Nat.  I^^lec.  Lgt.  Assn.  Dis- 
cnsses  the  principles  on  which  rates  arc 
based  by  the  Boston  lulison  Co.  2500  w. 
I-'dcc  Rev,  N  Y — April  23,  igio.  Serial. 
I  St  part.  No.  13419. 
Switch  Gear. 

Concrete  Construction  of  Switch  Gear 
Compartments  in  European  Power  Plants. 
Stephen  Q.  Hayes.  Illustrates  and  de- 
scribes examples  of  European  construc- 
tion, outlining-  results  obtained.  3500  w. 
Elec  Jour — April,    1910.     No.    13207. 

Ironclad  Switch-Gear  for  Mines.  Il- 
lustrated description  of  the  latest  design 
of  British  Westinghousc  Elec.  &  Mfr.  Co., 
Ltd.  1200  w.  Engng — April  8,  1910.  No. 
13165  A. 

LIGHTING. 
Arc  Lamps. 

A  Short  Elame  Arc  Lamp.  A  lamp 
known  as  the  Timar-Dreger  lamp  as  de- 
scribed by  Prof.  W.  Wedding  in  the  E. 
T.  Z.  No.  2,  1910.  Ills.  700  w.  Elec  Rev, 
Lond — April  8,  1910.  No.  13153  A. 
Automobile. 

Sec    Lighting,    under    MECHANICAL 
EXGTNEERING,  Automobii.fs. 
Chemistry. 

Some  Chemistry  of  Light.  I)r.  W.  R. 
Whitney.  Abstract  of  a  presidential  ad- 
dress to  the  American  Chemical  Society. 
Historical  review  of  light  production, 
from  the  viewpoint  of  the  chemist.  3500 
w.  Elec  Rev,  N  Y — March  26,  1910.  No. 
130F5. 
Illumination. 

Theoretical  Notes  on  Interior  Lighting. 
W.  E.  Barrows.  Considers  systems  of  il- 
lumination, the  intensities  for  various 
classes  of  interior  lighting,  and  related 
subjects.  i;oo  w.  Elec  Rev,  N  Y — April 
16,   1910.    Serial,    ist  part.    No.   13132. 


Modern  Stage  Illumination.  Dr.  A. 
Neid)urger.  Illustrates  and  describes 
modern  methods,  especially  the  Eortuny 
system.  1200  w.  Sci  Am  Sup — April  16, 
1910.     J^o.    131 12. 

A  Visual  Acuity  Test'  r)l)ject.  Herbert 
v..  Ives.  Illustrated  description  of  a 
composite  object  conii)osed  of  superposed 
gratings,  and  report  of  results  obtained. 
.Also  editorial.  2500  w.  I'.lec  Wld — April 
'  I  j.  1910.  No.  i3of>5. 
Incandescent  Lamps. 

1  lie  J'JTeet  of  Regulation  on  Incan- 
descent Lamps.  L.  L.  Elden,  in  Nat. 
nice.  I.^t.  Assn.  Hill.  The  carbon -fila- 
ment lamps  only  arc  considered.  1200  w. 
l-'lec  Rev,  N  Y — April  30,  1910.  No. 
T362T. 
Searchlights. 

Searchlights:  Other  Means  of  Illumi- 
nation and  Telephones  at  Port  Arthur. 
Information  translated  from  the  Afittcil- 
iingcn  ucbcr  Gcgcnstacndc  des  Artillcrie- 
und  (icniezacsens.  2000  w.  Jour  U  S  Art 
— March-April,  1910.     No.  13287  D. 

Electrical  Searchlight's  in  Coast  De- 
fense (I  Proiettori  elcttrici  per  la  Difesa 
dellc  Coste).  Giulio  Bcrtolini.  An  ex- 
haustive discussion  of  the  military  value 
of  searchlights.  Ills.  20000  w.  Riv  Marit 
— March,  1910,  No.  13342  E  +  E. 
Street. 

Stcct  Illumination.  Erancis  Jehl.  A 
report  of  photometric  tests  of  street 
lighting  in  Budapest.  2000  w.  Elec  Wld — 
April  28,  1910.     No.  13561. 

A  Comparison  of  Cost  and  Efficiency 
of  Methods  of  Street  Lighting.  N.  R. 
Birgc,  in  Gen.  Elec.  Rev.  3000  w.  Munic 
Engng — April,   1910.    No.   13224  C. 

MEASUREMENT. 
Electrochemical  Equivalents. 

Researches  at  the  Central  Electrical 
Laboratory  on  the  Electrochemical  Equiv- 
alent of  Silver  (Recherches  efFectuees  au 
Laboratoire  Central  d'Electricite  sur 
I'Equivalcnt  electrochimique  de  I'Argent). 
E.  Laportc  and  P.  de  la  Gorce.  Describes 
methods  employed  and  gives  results.  Ills. 
14000  w.  Bui  Soc  Int  des  Elecns — March, 
19 10.  No.  13314  E. 
Meters. 

Inexpensive  Alternating  Current  Sta- 
tion Recording  Watt  Hour  Meters.  H.  R. 
Afason.  Explains  how'  to  adapt  the  or- 
dinary type  of  service  meter  for  use  in 
alternating-current  stations.  t8oo  w. 
Power — April   19,    1910.    No.    13 182. 

Meter  Corrections  (Corrections  a  Ap- 
pliqucr  aux  Compteurs  servant  a  I'En- 
registrement  de  I'Energie  electrique).  A. 
Combemale.  A  mathematical  discussion 
of  the  correction  for  the  errors  of  the 
meter  which  vary  with  the  load,  to  be  ap- 
plied to  the  Thomson  d.  c,  two-wire 
meter.  Ills.  Serial,  ist  part.  1800  w. 
L'Elccn — March    19,    1910.     No.    13327  D. 
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Motor  Testing. 

The  Determination  of  the  Efficiency  of 
Continuous-Current  Machines.  W.  C. 
Clinton.  Remarks  on  the  methods  used. 
Diagrams.  looo  w.  Elect'n,  Lond — April 
15,  loio.    No.  13460  A. 

Rating  and  Testing  of  Motors  for  In- 
termittent Working.  Dr.  R.  Pohl.  Ab- 
stract of  a  paper  read  before  the  York- 
shire local  section  of  the  Inst,  of  Elec. 
Engrs.  Shows  that  short-time  tests  are 
very  misleading.  Discusses  the  proposed 
tests  of  Goldschmidt  and  Broughton,  and 
suggests  a  continuously  running  test. 
3500  w.  Elect'n,  Lond — March  25,  1910. 
No.  12923  A. 
Standards. 

An  International  Co-operative  Inves- 
tigation on  Electrical  Standards.  Edward 
B.  Rosa.  The  latest  information  relating 
to  tlie  international  standardization  of 
concrete  electrical  units.  Also  editorial. 
2500  w.  Elec  Wld — April  7,  1910.  No. 
12980. 

Researches  at  the  Central  Electrical 
Laboratory  on  the  Standards  of  Resist- 
ance and  of  Electromotive  Force  (Re- 
cherches  faites  au  Laboratoire  Central 
d'Electricite  sur  I'Etalon  de  Resistance 
et  I'Etalon  de  Force  electromotrice).  R. 
Jouaust.  Describes  methods  and  gives 
results.  loooo  w.  Bui  Soc  Int  des  Elecns 
— March,  1910.  No.  13315  F. 
Transformer  Testing. 

'J'csting  Transformers.  J.  W.  Ilim- 
melsbach.  Explains  how  to  determine 
losses  in  transformer  windings  and  how 
to  keep  card  records  of  tests.  800  w. 
Power — April  12,  1910.  No.  13028. 
Units. 

Sec  Standards,  under  Mkasurement. 

TRANSMISSION. 
Cables. 

Cost  of  Cable  Laying.  E.  Caponc.  In- 
formation relating  to  the  cost  of  recent 
cable  laying  in  I'^ngland,  giving  tables  for 
computing  costs  and  explaining  their  use. 
1800  w.  'I'ram  &  Ry  Wld — .Ai)ril  7,  1910. 
Nr).    13443  B. 

Conduits. 

Underground  Conduits.  Paul  B.  With- 
am.  Presents  the  advantage  of  a  general 
|)laii  and  system  in  the  location  of  con- 
duits. i)iprs,  etc.,  in  city  streets.  Ills.  7<x) 
w.  ^'^vc  Wld — April  28.  19F0.  No.  13564. 
The  Layitig  of  Vitirified  Conduit, 
liarry  C.  Spillman.  Discusses  considera 
tions  governing  choice  of  route,  type  of 
conduit,  and  method  of  installation.  Ills. 
1500  w.  VM'c  Wld — April  7,  1910.  No. 
I  -'<x>7- 

Direct  Current. 

The  .Scries  System  of  ITigh-Tcnsion, 
Direct-Current  Transmission  (Transportc 
de  Energia  Electrica  por  Corricntc  con- 
tinua  a  alto  Voltaje,  Sistema  "Seric"). 
Jaime  I'ont  Mas.    The  first  f)art  'discusses 


the  Moutier-Lyon  installation.  Ills.  Serial. 
1st  part.  3000  w.  Energia  Elec — March 
25,  1910.     No.  I33S3  D. 

Lightning  Protection. 

Lightning  Protection.  Percy  H.  Thom- 
as. Considers  the  effects  of  lightning,  and 
the  protective  devices  for  line  and  station. 
Ills.  2000  w.  Pro  Am  Inst  of  Elec  Engrs 
— April,  1910.    No.  13236  F. 

Line  Design. 

Transmission  Line  Calculations.  John 
F.  H.  Douglas.  Gives  a  short  method  for 
determining  the  regulation.  800  w.  Elec 
Wld — April  28,   1910.    No.   13563. 

The  Study  of  an  Electricity  Distribu- 
tion Project  TNote  sur  I'Etude  d'un  Pro- 
jet  de  Distribution  d'Energie  electrique). 
F.  Scoumanne.  A  detailed  demonstration 
of  various  methods  of  calculating  distri- 
bution networks.  Ills.  9000  w.  Soc  Beige 
d'Elecns — March,    1910.      No.    13303    E. 

Lines. 

The  Developed  High  Tension  Net- 
Work of  a  General  Power  System.  Paul 
M.  Downing.  Confined  to  conditions  in 
California  at  the  present  time.  Ills. 
4500  w.  Pro  Am  Inst  of  Elec  Engrs — 
April,  1910.    No.  13234  F. 

Poles. 

Steel  Structures  for  Iligh-Tension 
Transmission  Lines  and  Special  Cross- 
ings. W.  K.  Archbold.  Illustrates  and 
describes  types  of  structures  discussing 
their  design  and  construction.  1500  w. 
Elec  Jour — April,   1910.     No.   13206. 

Regulations. 

The  German  and  Vienese  Safety  Regu- 
lations for  Overhead  Wires  (Ueber  die 
Deutschen  und  Wiener  Sicherheits- 
vorschriftcn  fiir  Freileitungen).  A. 
Kohler.  A  comparison  of  the  rules  of 
the  German  Association  of  Electrical  En- 
gineers and  the  Vienna  Electrical  So- 
ciety. Ills.  4000  w.  Elektrotech  u 
Maschinenbau — March      27,      1910.        No. 

13510  1^- 
Substations. 

Au  Arc  Lighting  Substation.  M.  Stop- 
poloni.  Illustrated  description  of  a  mo- 
tor-generator substation  in  Milan,  Italy. 
2000  w.  Elec  Wld — April  28,  1910.  No. 
i.>550. 
Transformers. 

'i'he  Drying  of  Iligh-Tension  Trans- 
formers and  Transformer  Oil.  K.  W. 
Krass.  Discusses  methods  of  effecting 
the  separation  of  oil  and  water  when 
moisture  is  present  in  small  quantities. 
Ills.  1500  w.  Sib  Jour  of  Engng — .April, 
1910,     No.   13540  C. 

Ratings  of  .Single-Phase  Transformers 
for  Grouping  on  Polyphase  Circuits.  11. 
C.  Soule.  Analyzes  the  various  group- 
ings, explaining  why  certain  groupings 
should  have  transformers  of  larger  rated 
kilovolt-atnperc  capacity  than  indicated. 
1200  w.  I'Jec  Jour — .April,  1910.  No.  13209. 
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Operation  cf  Mclti  iml  V-Conncclcd 
'I'ransfonncrs  in  r.ir.illcl.  \\.  C.  Stone. 
Considers  transformer  eapaeities  available 
with  various  eoinbinations  of  V  and  delta 
groups  of  units.  kxk)  \v.  I'.lec  Jour — 
April,   iQio.     No.    13210. 

Reactance  of  Shell  Type  Transform- 
ers. G.  Faccioli.  I'^xplains  a  method  for 
determining  the  local  mapnetic  leakaj^e 
reactance,  jooo  w.  I'^lec  VVld — April  J 4, 
lOio.      No.    I30()(). 

MISCELLANY. 
Aluminium. 

Resistivity  and  'riiermo-l''loclric  Prop- 
erties of  Aluminium  and  Copper-Alumin- 
ium Alloys  ( Resist ivite  of  Thermo-Elec- 
tricite  des  Aluminiums  et  dcs  Cupro- 
Aluminiums).  H.  Pccheux.  Reports  re- 
sults of  researches  on  the  influence  of  im- 
purities and  of  copper  on  the  electrical 
properties  of  aluminium.  Ills.  3000  w. 
Rev  Gen  des  Sci— March  30,  1910.  No. 
13320  D. 


Insulating  Materials. 

ImjHiKuation  of  Coils  with  Solid  Com 
pounds.  J.  K.  Sanborn.  Illustrates  and 
describes  the  process  and  apparatus  used 
in  imprej.,Miatinj.^  coils,  the  materials  for 
the  comi>ound,  methofls  of  testiuR,  etc. 
3500  w.  I'Jcc  Jour — March,  1910.  No. 
I-MI3. 

Insulatinp:  Oils  (Note  sur  les  Iluiles 
d'lsolemeiit).  A  brief  review  of  an  ex- 
haustive report  on  the  subject  recently 
presented  to  the  Socicte  Belj;(c  d'l'Llectri- 
ciens.  Ills.  3000  w.  Soc  Beige  d'Elccns 
— Feb.,  TQio.     No.  12620  E. 

The  Physical  Properties  of  Switch  and 
Transformer  Oils.  W.  Pollard  Digby  anrl 
D.  B.  Mellis.  Abstract  of  a  paper  read 
before  the  Manchester  Sec.  of  the  Inst,  of 
Elec.  Engrs.  Describes  investigations  of 
some  of  the  physical  and  chemical  changes 
in  oils,  due  to  their  use  in  transformers 
and  switches.  5000  w.  Elect'n,  Lond — 
April  I,  1910.     No.  13041  A. 


INDUSTRIAL  ECONOMY. 


Apprenticeship. 

A  Successful  Apprenticeship  System 
in  a  Large  Plant.  Charles  H.  Loguc. 
Brief  account  of  training  methods  at  the 
East  Pittsburg  Works  of  the  Westing- 
house  Co.  Ills.  1800  w.  Am  Mach — 
Vol.  33.    No.  16.    No.  13247. 

Apprenticeship  System  of  the  Fore 
River  Shipbuilding  Co.  J.  E.  Neary.  An 
explanation  of  a  system  that  has  given 
satisfactory  results.  Ills.  1200  w.  Am 
Mach — Vol.  S3.     No.   17.     No.   13553. 

Industrial  Apprenticeship  and  Obli- 
gatory Professional  Instruction  (L'Ap- 
prentissage  industriel  et  I'Enseignement 
professionnel  obligat'oire).  P.  Astier.  A 
discussion  of  conditions  in  France  and 
means  of  improving  them.  4500  w, 
Tech  Mod — March,  1910.     No.  13323  D. 

See    also    Education,     under    INDUS- 
TRIAL ECONOMY. 
British  Trade. 

Foreign  Competition :  Its  Growth  and 
Effects.  W.  O.  Horsnaill.  A  discussion 
of  the  British  engineering  industry  and 
its  future  outlook.  3000  w.  Elec  Rev, 
Lond — April  8,  1910,  No.  13154  A. 
Canada. 

Engineering  in  Canada.  Walter  J. 
Francis.  Reviews  what  has  been  accom- 
plished and  considers  the  future  of  en- 
gineering in  Canada.  3000  w.  Ap  Sci — 
March,  tqio.  No.  13214  C. 
Depreciation. 

Depreciation.  Major  W.  A.  J.  O'Meara. 
Abstract  of  paper  read  before  the  Inst. 
of  P.  O.  Elec.  Engrs.  Discusses  phy- 
sical     decay,     obsolescence,      inadequacy, 


tenure  of  holding,  etc.,  and  the  life  of 
machinery  and  other  plant.  4500  w. 
Elect'n,  Lond — April  8,  1910.  No. 
13157  A.  _ 

The  Depreciation  and  Maintenance  of 
Electrical  Equipment.  George  W.  Cra- 
vens. Considering  the  different  methods 
of  accounting  in  use,  advocating  the 
sliding  scale  method.  3500  w.  Elec  Rev, 
N  Y — April  23,  1910.  No.  13420. 
Education. 

Industrial  Education.  K.  A.  Macken- 
zie. Discussion  of  the  needs  in  this  line 
in  Canada.  2500  w.  Ap  Sci — March, 
1910.    No.  13219  C. 

The  Movement  Toward  a  National 
System  of  Technical  Education.  Dr.  R. 
Pohl.  Abstract  of  a  paper  read  before 
the  Assn.  of  Teachers  in  Tech.  Inst.  2200 
w.  Elect'n,  Lond — April  15,  1910.  No. 
13461  A. 

Criticism  of  the  Engineering  Schools. 
Dugald  C.  Jackson.  A  lecture  before 
Stevens  Engng.  Soc.  4000  w.  Stevens 
Ind — March,   1910.     No.   13499  D. 

Education  for  Leadership  in  Electrical 
Engineering.  Samuel  Sheldon.  Aims  to 
give  the  characteristics  of  such  leaders, 
considering  what  education  can  do  to- 
ward developing  the  essentials,  and  dis- 
cussing problems  related.  3500  w.  Pro 
Am  Inst  of  Elec  Engrs— April,  1910.  No. 
13228  F. 

The  Apprenticeship  Course  and  the  En- 
gineering Graduate.  Charles  F.  Scott. 
Explains  how  experience  and  opportunity 
may  be  secured  in  the  apprenticeship 
course     of     an     electric     manufacturing 


H^'e  sui^ply  copies  of  these  articles.     See  page  47^. 
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company.       3000     w.       Elcc    Jour — April, 
19  ID.     No.    13208. 

The  Mining-  Department  of  the  Uni- 
versity of  Leeds.  Ilkistrates  and  de- 
scribes the  work  in  mining  and  metal- 
lurgy. 1500  w.  Col  Guard — March  24, 
1910.  Serial,  ist  part.  No.  12933  A. 
^  The  Reform  of  Technical  Education  in 
France  and  the  Reorganization  of  Ap- 
prenticeship (La  Reforme  de  I'Enseigne- 
mcnt  technique  en  France  ct  la  Reor- 
ganisation dc  I'Apprentissagc).  G.  Zeig- 
ler.  A  general  discussion  of  proiblems 
pressing  for  solution.  3300  w.  Rev 
d'I'xon  Indus — March  20,  19 10.  No. 
[3300  D. 

Employers'   Liability. 

Employers'  Liability  Insurance.  Miles 
M.  Dawson.  From  an  address  before  the 
Nat.  Metal  Trades  Assn.  Discusses  how 
employers'  associations  of  the  United 
States  may  improve  on  present  methods. 
2500  w.  Ir  Age — April  21,  19 10.  No. 
13278. 

Engineering. 

Presidential  Address  of  James  Charles 
Inglis.  Discusses  the  professional  stand- 
ing- of  the  civil  engineer  and  the  position 
he  occupies  in  relation  to  certain  economic 
questions.  5800  w.  Inst  of  Civ  Engrs — 
Xov.  2,   190Q.     No.   J^277  N, 

Engineering  Ethics. 

I'rincipics  of  Professional  Practice.  A 
circular  letter  issued  by  the  American  In- 
stitute of  Architects  offering  advice  con- 
cerning the  principles  that  sliould  govern 
conduct.^  1700  w.  I'jig  Rcc — Ai)ril  16, 
r()io.     No.   13 139. 

Exhibitionis. 

The  I'russcls  International  I'.xhibitions. 
Information  concerning  the  exhibition  to 
be  opened  April  23,  19 10.  Plans.  2000  w. 
luigng — April   i,   1910.     No.   13055  A. 

Labor  Insurance. 

l'iicnq)l<>ynuiit  Insurance.  Discusses 
in  detail  the  I'ill  for  the  fnsurance  of 
Workmen  Against'  L/nemployment,  which 
it  is  expected  will  soon  be  introduced  in 
England.  2000  w.  I^nf?r.  Lond — April  8. 
I9FO.     Serial.     Tst  (»art.     No.   13 172  A. 

.See  also  iMiipUn'ers'  Li'ibilifv,  under 
INDUS'IRIAL  I'iCONOMV. 


Management. 

Modern  Methods  of  Shop  Management. 
Frederick  A.  Waldron.  Gives  details  of  a 
system  taken  from  actual  practice.  5000  w. 
Ir  Age — April  28,   1910.     No.   13566. 

Saving  Waste  in  Manufacturing — A 
Field  of  Work  in  Which  the  Technical 
Graduate  Might  Well  Look  for  a  Future. 
J.  C.  Armer.  1800  w.  Ap  Sci — March, 
1910.     No,   13216  C. 

Time  Keeping  and  Labour  Distribu- 
tion in  the  Foundry.  Victor  R.  Claydon. 
An  explanation  of  simple  and  reliable 
methods  of  foundry  management  and  ac- 
counting. 3300  w.  Engineering  Maga- 
zine— May,   1910.     No.  13592  B. 

See  also  same  title,  under  RAILWAY 
ENGINEERING,  Miscellany. 
Patents. 

How  to  Keep  an  English  Patent  Alive. 
Gives  the  most  convenient  methods  by 
which  a  person  foreign  to  England  may 
comply  with  the  law.  1200  w.  Eng  News 
— April  21,   1910.     No.   13256. 

Patent  Legislation  (Octrooiwetgeving). 
G.  H.  E.  Bergsma,  A  discussion  of  the 
patent  situation  in  the  Netherlands.  Ills. 
21000  w.  De  Ingenieur — March  26,  I0io. 
No.  13525  D. 
Strikes. 

Phases  of  the  Philadelphia  Strike.  Dan- 
iel T.  Pierce.  Information  as  to  phases 
of  the  strike  on  the  system  of  the  Phila- 
delphia Rapid  Transit  Co.  2200  w.  Elec 
Rv  Jour — April  2^,  1910.  No.  13298. 
Trusts. 

The  Operation  of  Kartels  (Fonction- 
nement  dc  quelques  Kartels).  Notes 
from  a  recent  book  by  M.  I  lure  on  the 
development  and  operation  of  the  German 
kartel  system.  Serial,  ist  part.  2500  w. 
Rev  d'Econ  Indus — March  20,  1910.  No. 
13302  D. 
Wage  Systems. 

compensation  of  Workmen  and  Effi- 
ciency of  Operation.  H.  L.  Gantt.  This 
fourth  article  of  a  series  gives  colored 
charts  showing  graphically  the  results, 
and  connnents  making  clear  the  benefits 
of  the  boiHis  system  in  fixing  habits  of 
industry.  (1000  w.  Engineering  Maga- 
zine— May.   1010.     No.    13588  H. 
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Barges. 

'ihe  "Viking" — Self  Dumping  Deck 
Scow.  Illustrated  description  of  a  novel 
system  devised  bv  A.  I'',  Viking.  I2(X)  w. 
Sci  Am     April   i(),   nno.     No.   i3io<). 

Battleships. 

II.   M.  .S.  I'olossiis.     Illustrati-d  descrip 
tioii  of  a  recently  laimehed  battleship.     7<k) 
w.      Engr,    Lond— April     15,    1910.      No. 
13467  A. 


The    Japanese    r>atlltship    Satsuma.      II 
lustration,  with  brief  description.     iO(x>  w. 
I'jigr,  Lond — .April  15,  i()io.    No.  13470  A. 

The  Projected  l«>cnch  23.4(X)-Ton  Bat- 
tleships. Illustration  and  information 
concerning  the  projected  b'rench  battle- 
ships and  their  armament,  ioik)  w.  Engr, 
Lond— .\pril  8.    i<>i().     No.    13174  A. 

The  Disposition  of  Guns  on  Battle- 
ships    (Sulla     I^isposizionc    dellc    Artig- 

Wc  iitf^l^ty  copwi   of  these  artules.     ^ee  pitijc  47*). 
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lii-rii'  :i  I'oido  dilK-  maiidi  Xavi  da  I'al^ 
ta^lii  ).  A  diM'ussiim  of  tlu'  (Iis|)()si(i(Hi  of 
annaiiuiii  tui  llu"  latrsl  liiitish  hanlisliiits. 
Ills.  J5<H)  \v.  l\i\  Maril  Manli,  i<)i<». 
No.  \X\\,\  IC  I  1\ 
British  Navy. 

'Iwcnty-onc  Years  of  I'ritish  Warship 
linilding!  Archibald  S.  Iliird.  1  hi-  (k- 
vclopnu'iit  of  the  I'rili^h  iKit.  and  the  ac- 
tivity ill  \varshi[)  hiiiUhni;  and  allied  in- 
dustries. ,^5CK)  w.  Cassier's  i\Iag — April, 
i<)io.  No.  i.^iSS  P>. 
Electric  Power. 

1  he  i'dectric  Motor  for  Marine  Propul- 
sion. William  P.  Durtnall.  Read  before 
the  Inst,  of  Nav.  Archts.  Considers  the 
possibilities  of  electrical  ])o\ver  generation 
and  transmission  and  means  of  regulating 
propeller  speed  in  steam  vessels.  8000  w. 
Elec  Engr,  Loud — March  25,  1910.  Serial. 
1st  part.     No.  12922  A. 

Marine  Propulsion  by  Electric  Motors. 
Henry  Alexander  Afavor.  Discusses  the 
problem  of  economical  power  production, 
describing  a  change-speed  gear  for  large 
steamers.  Discussion.  Ills.  21500  w. 
Inst  of  Civ  Engrs,  No.  3822 — Dec.  7, 
1909.     No.   13272  N. 

Improved  Apparatus  for  Warping, 
Winding,  Hoisting,  lUc,  on  Board  Ships. 
Jas.  A.  Liddle.  Read  before  the  Inst,  of 
Marine  Engrs.  States  the  requirements 
of  electrical  machinery  on  board  ship, 
and  discusses  details.  2500  w.  MecK 
Wld — April  I,  1910.    Serial,     ist  part.    No. 

13054  A. 

Ferry  Steamers. 

Some  Notes  on  the  Erection  of  the 
Baikal  Railway  Ferry  Steamers.  Isaac  O. 
Hondy.  Illustrated  description  of  the  ice 
breaking  train  ferry  steamers  and  their 
construction.  2500  w.  Trans  N-E 
Coast  Inst  of  Engrs  &  Shipbldrs — March, 
i()io.     No.  1 34 1 3  N. 

Grain  Elevators. 

The  Mitchell  Cantilever  Grain  Ele- 
vator. August  F.  Bock.  Illustrated  de- 
scription of  an  interesting  English  floating 
elevator.  1200  w.  Ir  Age — April  7,  1910. 
No.    12947. 

Gunboats. 

Gunboat  for  Macao.  Illustrated  de- 
scription of  a  shallow-draught  gunboat 
built  for  the  Portuguese  Government. 
1000  w.  Engng — April  15,  1910.  No. 
13462  A. 

Internal-Combustion  Engines. 

Internal-Combustion  Marine  Engines. 
Linton  Hope.  Deals  with  the  application 
of  the  internal-combustion  engine  to  fish- 
ing and  commercial  vessels.  Ills.  5000 
w.  Engng — .April  i,  19 10.  No.  13058  .\. 
Action  and  Design  of  Four  Cycle 
Marine  Gas  Engines.  Albert  H.  Ziegler. 
Illustrates  and  describes  various  forms 
of  combustion  chambers,  valves,  piston 
heads,  etc.  3500  w.  Am  Mach — Vol.  23- 
No.    15.     No.    13084. 


Lifeboats. 

.Motor  Lifeboats.  J.  H.  P.arnctt.  Read 
fxforc  the  Inst,  of  Naval  Archts.  Illus- 
trates and  describis  I  he  motor  lifeboats  of 
the  koyal  ,'Vational  Lifeboat  Institution. 
30(X)     w.       I'.ngng — Ai)ril     i,     1910.       No. 

K^^^S?  A. 
Motor  Boats. 

The  International  Motfjr  l)oat  ^'ind 
.Motor  L.xhibition  (Internationale  Motor- 
boot'-  und  Motorenausstellung).  illus- 
trated description  of  the  e.xhibits  at  the 
l>erlin  show.  (^mxx)  w.  Motorwagen — 
March  31,  1910.     No.  13393  H. 

The  Mol(jr  Boat  and  Motor  I'.xhibilion 
at  I»erlin,  1910  (Internationale  .Motor- 
boot-  und  Motoren-Ausstellung  lierlin, 
1910).  Describes  the  exhibits  and  dis- 
cusses the  tendencies  they  indicate.  Serial. 
1st  part.  2000  w.  Zeitschr  d  Mit  Motor- 
wagen Ver — March  31,  1910.  No.  13390  D. 

Motor  Boats  (Motorbootwesen).  Ernst 
Andreas.  A  general  and  comprehensive 
discussion  of  their  design  and  construc- 
tion. Ills.  Serial.  ist  part.  3000  w. 
Zeitschr  d  Mit  Motorwagen  Ver — March 
15,   1910.     No.  13388  D. 

The  Design  of  High-Speed  Motor 
Boats  (Gesichtspunkte  fiir  die  Kon.struk- 
tion  schnellaufender  Motorboote).  W. 
Kiwull.  Mathematical  discussion  of  the 
design  of  the  hull  and  power  plant.  Ills. 
Serial.  1st  part.  5000  w.  Zeitschr  d 
Mit  Motorwagen  Ver — March  15,  1910. 
No.  13389  D. 

Modern  High-Speed  Motor  Boats 
(Einiges  iiber  moderne  Motorenboote). 
CJonrad  Harmsen.  Mathematical  discus- 
sion of  their  design.  Ills,  Serial,  ist 
part.  3500  w.  Motorwagen — March  20, 
1910.     No.   13392  D. 

Modern  Motor  Boats.  George  LI.  Cut- 
bush.  Reviews  present  practice  showing 
how  internal-combustion  engines  are 
altering  conditions  and  giving  eflficient 
service.  2500  w.  Int  Marine  Engng — 
April,  1910.     No.  12818  C. 

A  Small  OfT-Shore  Cruiser.  Stephen 
P.  M.  Tasker.  Illustrated  description  of 
a  motorboat  of  31-foot  length.  1200  w. 
Int  Marine  Engng — April,  1910.  No. 
12815  C. 

See  also  Internal   Combustion  Engines, 
and    Lifeboats,     under    MARINE    AND 
NAVAL   ICNGINEERING. 
Naval  Efficiency. 

Tlie  I'^ssentials  of  Naval  Efficiency  in 
an  rZngineering  Age.  A  lecture  by  Rear 
Admiral  George  W.  IMelville,  before  the 
Stevens  Engng.  Soc.  Considers  the 
changes  in  the  material  side  of  the  ques- 
tion and  the  essentials  for  its  efficiency, 
and  also  the  requirements  in  the  person- 
nel. 4500  w.  Stevens  Ind — Jan.,  1910. 
No.  I  ^497  D. 
Oil  Fuel. 

See  Fuels,  under  MECHANICAL  EN- 
GINb'ERING,  Ste.\m  Encinfkring. 


We  suf>f>ly  copies  of  these  articles.     See  page  4^9. 
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Porhydrometer. 

The  Weight  of  Cargoes.  A.  Murray. 
Read  before  the  Inst,  of  Nav.  Archts. 
Describes  a  new  method  of  ascertaining 
the  weight  of  cargoes  on  board  ship,  by 
the  use  of  the  "Porhydrometer,"  invented 
by  Emilio  de  Lorenzi,  of  Genoa.  Ills. 
1 200  w.  Engng — April  8,  1910.  No: 
13167  A. 
Propellers. 

Some  Considerations  Regarding  the 
Phenomena  of  Propulsion.  J.  B.  Hen- 
derson. Read  before  the  Inst,  of  Nav. 
Archts.  An  analysis  of  the  phenomena 
of  propulsion,  examining  the  jet  pro- 
peller, and  screw-propulsion.  5000  w. 
Kngng— March  25,  igio.     No.  12939  A. 

Model  Screw-Propeller  Results :  A 
Comparison.  T.  B.  Abell.  Read  before 
the  Inst,  of  Nav.  Archts.  Compares  re- 
sults of  experiments  made  by  D.  W. 
Taylor,  with  results  obtained  by  R.  E. 
Froude  to  see  how  far  they  agree.  Also 
notices  some  features  brought  out  by 
their  analysis.  Diagrams.  3500  w. 
Engng— April  15,  1910.     No.  13466  A. 

Experimental  Investigations  on  Wake 
and  Thrust  Deduction  Valves.  W.  J. 
Luke.  Read  before  the  Inst,  of  Nav. 
Archts.  Gives  results  of  recent  experi- 
ments on  wake  and  thrust  deduction, 
made  with  twin  and  single  screws.  Also 
editorial.  6000  w,  Engng — March  25, 
19 10.     No.   12938  A. 

The  Erosion  of  Bronze  Propellers.  Il- 
lustrated account  of  serious  erosion  be- 
lieved to  be  one  effect  of  the  high  speed 
turbine.  700  w.  Sci  Am — April  23,  1910. 
No.  13267. 
Shaft  Horse  Power. 

Tiio  Measurement  of  Shaft  Ilorse- 
Power.  B.  Ilopkinson.  Read  before  Inst, 
of  Naval  Archts.  Notes  on  the  measure- 
ment of  shaft  horse-power,  discussing  the 
relation  between  twist  and  torque.  25CXJ 
w.  luigng — April  i,  1910.  No.  13059  A. 
Ship  Resistance. 

Ship-Resistance:  A  Numerical  Anal- 
ysis of  the  Distribution  of  I'JTective 
I  lorse-Power.  T.  M.  1  lavelock.  Read 
before  the  Ap.  Sci.  Sec.  of  the  Phil.  Soo. 
of  the  Univ.  of  Durham.  An  outline  is 
given  of  the  geiural  theory  of  ship- 
resistance,  and  a  study  of  the  distribution 
at  different  speeds.  2200  w.  Engng — 
April  8,    i(;io.     No.    I3U)8  A. 

Researches  on  the  Resistance  of  Boats 
to  Traction  (  keclierches  sur  la  Resist- 
ance a  la  Traction  des  Bateaux).  M. 
Clerc.  A  discussion  of  the  measure- 
ment of  speed  by  a  recording  hydrokine- 
niometer  based  on  the  principle  of  the 
Pilot  tube.  Ills.  35CH>  w.  .\nn  d  Ponts 
et  ("liausst'cs — 1910-i.  No.  13308  !•'.  -f-  I'". 
Ship  Speed. 

Speed  and  Its  Attaimnents  in  Different 
Types  of  Ships.     Herbert  C.  Sadler.    Dis- 


cusses   speed    in    relation    to    size,    and 
speed  in  relation  to  type  or  form  of  ves- 
sel.     3000    w.      Stevens    Ind — Jan.,    1910. 
No.  13498  D. 
Steamboats. 

The  New  River  Steamers  City  of 
Philadelphia  and  City  of  Wilmington.  Il- 
lustrated description  of  new  vessels  for 
service  between  Philadelphia,  Pa.,  and 
Wilmington,  Del.  2000  w.  Int  Marine 
Engng — April,  1910.  No.  12813  C. 
Steam  Boilers. 

Notes  on  Marine  Boiler  Design, 
Construction  and  Economy.  D.  Myles. 
Calls  attention  to  recent  modifications 
and  improvements.  General  discussion.  2 
plates.  loooo  w.  Trans  N-E  Coast  Inst 
of  Engrs  &  Shipbldrs — March,  1910.  No. 
13412  N. 

Resumed  Discussion  on  Mr.  D.  Myles's 
Paper  on  "Notes  on  Marine  Boiler  De- 
sign, Construction  and  Economy."  6500  w. 
Trans  N-E  Coast  Inst  of  Engrs  &  Ship- 
bldrs— April,   1910.     No.  13536  N. 

The  Boiler  and  Engine  Equipment  of 
the  German  Naval  Vessel  "Drache"  (Die 
Kessel-  und  Maschinenanlage  des  deutsch- 
en  Artillerietenders  "Drache").  Herr 
Laudahn.  Illustrated  detailed  description 
of  a  vessel  for  high-speed  service, 
equipped  with  the  Schmidt  superheater. 
Serial.  ist  part.  4500  w.  Schiffbau — 
March  9,  1910.  No.  J 3379  D, 
Steam  Engines. 

See    Steam    Boilers,    under    MARINE 
AND  NAVAL  ENGINEERING. 
Steamships. 

The  South  African  Mail  Steamer  "Bal- 
moral Castle."  Illustrated  detailed  de- 
scription of  this  fine  merchant  vessel. 
Plates.  2500  w.  Engng — April  8,  1910. 
Serial,  ist  part.  No.  13166  A. 
Steam  Turbines. 

A  New  Method  of  Reversing  Turbines. 
Illustrates  and  describes  Foettinger's  tur- 
bine propulsion  system  with  turbo-trans- 
formers. 3300  w.  Sci  Am  Sup — April  2, 
1910.     No.  12787. 

Mechanical  (iearing  for  Marine  Tur- 
bines. C.  .'\.  Parsons.  Read  before  the 
hist,  of  Nav.  Archts.  Considers  the  ap- 
plication of  the  marine  steam-turbine  and 
mechanical  gearing  to  merchant  ships.  Ills. 
j(KX)  w.  I'jigng — March  25.  i()io.  No. 
I2(>34  A. 

Till'  lM»ltiiiger  llvdraiilic  Gear.  Dr. 
Alfred  (iradeiivvit/.  llliistrated  description 
of  this  hydraulic  reduction  and  reversing 
gear  for  turbines,  giving  tluH)ry  of  the  ac- 
tion and  the  results  obtained  at  the  Vul- 
can shipyarils  in  Germany.  35(K)  w.  Power 
— April   I  J.  i(>i().     No.  130JO. 

Mr.  N'.  Wadajaki's  Reply  to  the  Discus- 
sion on  his  Paper  on  "The  .Adaptation  of 
.Steam  Turbines  for  Propulsion  of  Vessels 
at  Moderate  Speeds."  jjoo  w.  Trans 
N-1^  Coast  Inst  of  Engrs  &  Shipbldrs — 
March,  mjio.     No.  134 i  i   N. 


jl't*  suft'ly  copies  of  these  articles.     See  page  vrv- 
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Stcniu  TurMiu'S  in  the  I''rciicli  X.ivv 
(Die  Aiiwiiulim)^  vdm  l)am])fturl)iiK'ii  fur 
(Icii  Antrit'l)  von  KricKSscliilTcii  dvv  fraii- 
ziisisduMi  Marine).  E.  Clergeau.  De- 
scribes the  turbine-propelled  vessels  and 
their  equipment.  Ills.  Serial.  1st  part'. 
1 700  w.  Zeitschr  f  d  Gesanitc  Tur- 
binenvvesen — March  20,  1910.  No.  13385  1). 
Submarines. 

ihc  Stability  of  Submarines.  Bernard 
C.  Laws.  An  illustrated  discussion  of 
problems  of  equilibrium  when  submerj^ed. 
3000  w.  Cissier's  Mag — April,  1910.  No, 
I  ^HKl   B. 


Characteristics  of  .Submarines  (Rohent- 
wurf  eines  Untersccbootes).  K.  Dietze. 
(iivcs  average  diiuensif)ns  and  characteris- 
tjv.s  of  submarines  deduced  from  existing 
types.  28(jo  w.  Schiffbau— March  9,  19 'o. 
No.  133X0  1). 
Survey  Vessels. 

The  Most  Curious  Craft  Alloat.  L.  A. 
P.aucr.  An  illustrated  account  of  the  work 
of  the  non-magnetic  yacht  "Carnegie,"  ex- 
plaining the  use  of  the  cc^npass  in  navi- 
gation, and  giving  princijial  facts  regard- 
ing the  vessel  and  its  ec|uipment.  5500  w. 
Nat  Geog  Mag— March.  1910.  No.  [3071  C. 
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AUTOMOBILES. 
Abbott-Detroit. 

Pertinent     Features    of    Abbott-Detroit 
Car.      Illustrated   description   of   the  gen- 
eral characteristics.     2000  w.     Automobile 
— April  28,  1910.     No.  13582. 
Cadillac. 

The  20-30  li.p.  Cadillac.     Illustrated  de- 
tailed   description.       1200    w.       Autocar — 
April  2,    1910.     No.   13038  A. 
Carbureters. 

The  Carbureter.  Its  Adjustment,  and 
the  Novice.  Herbert  L.  Towle.  Illustrates 
and  describes  various  types  and  their 
working.  1500  w.  Automobile — March  31, 
1910.  Serial,  ist  part.  No.  12805. 
Cino. 

Cino.  Brief  illustrated  description  of 
a  touring  car  built  in  Cincinnati,  Ohio. 
500  w.     Automobile — April  7,   1910.     No. 

13013- 
Commercial  Vehicles.  , 

Lansden    Storage   Battery  Trucks.      Il- 
lustrated  description   of  trucks   using  the 
Edison  storage  battery.    800  w.    Ir  Age — 
April  7,  1910.     No.  12944. 
De  Dion. 

The  14  h.p.  De  Dion-Bouton.     Brief  il- 
lustrated   description    of    this    model    and 
the    automatic    carbureter    adopted.      2000 
w.  Autocar — March  26,  1910.  No.  12920  A. 
Dennis. 

The  20  h.p.  Four  Cylinder  Four-Speed 
Dennis  Car.  Illustrates  and  describes  the 
Dennis  chassis,  embodying  the  Dennis 
worm-drive.  700  w.  Autocar — April  9. 
1910.  No.  13149  A. 
Garages. 

Commercial  Vehicle  Garage  Manage- 
ment. Harold  H.  Brown.  Gives  details 
of  the  system  adopted  by  the  Autocar  Co. 
in  the  conduct  of  its  motor  wagon  ga- 
rage in  New  York.  2500  \v.  Com  Veh — 
April,  1910.  No.  12948  C. 
Ignition. 

Ignition  Troubles,  Their  Causes  and 
Prevention  (Zundaussetzer,  ihre  Ursachen 
und  Beseitigung).     Konradin  Stauflfer.    A 


practical  discussion.  Ills.  4500  w,  Zeitschr 
d  Mit  Motor wagen  Ver — March  31,  19 10. 
No.  1 339 1  D. 

Industry. 

Our  Marvelous  Automobile  Industry. 
Information  and  illustrations  showing  the 
rapid  development,  and  business  methods. 
2000  w.  Sci  Am — April  9,  19 10.  No. 
12982. 

Lighting. 

Electric  Lighting  for  Motor  Cars.  An 
illustrated  series  of  articles  describing 
systems  and  mechanisms  employed.  1700 
w.  Prac  Engr — March  25,  1910.  Serial. 
1st  part.    No.  13 158  A. 

Electric  Light  for  Cars.  An  illustrated 
discussion  of  tiic  special  requirements  of 
an  automobile  dynamo.  3000  w.  Auto 
Jour — April  16,  1910.     No.  13440  A. 

Maintenance. 

Instructions  for  Caretakers.  Albert  L. 
Clough.  Detailed  instructions  for  regular 
care.  1500  w.  Horseless  Age — April  20, 
1910.     No.   13587. 

Materials. 

Automobile  Materials.  John  Coapman. 
Gives  data  collected  relating  to  the  analy- 
ses and  heat  treatment  of  material  used. 
2500  w.  Horseless  Age — March  30,  1910. 
No.  12904. 

Mandalay. 

The  Mandalay  "Seventeen."  Illustrated 
description  of  a  small  car  of  the  M  M 
class  of  British  build.  1600  w.  Auto  Jour 
— March  26,  1910.    No.  12921  A. 

Metallurgique 

The  J 2- 14  H.  P.  Metallurgique  Trans- 
mission. Illustrated  description.  1000  w. 
Auto  Jour — April  9,  1910.     No.  13147  A. 

Midland. 

Midland   Model   L  Forty   Horse   Power 
Car.       Illustrates    and    describes    a     1910 
model.    1500  w.    Horseless  Age — April  13, 
T910.     No.  13122. 
Motor  Cooling. 

In  the  Solution  of  Some  Radiator  Prob- 
lems. Reviews  developments  in  automo- 
bile   radiators,    and 


discusses    difficulties 
We  supi^ly  copies  of  these  articles.     See  page  4^9. 
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Ills.    15CXD  w.    Automobile — April  21,  1910. 
Xo.  13294. 

An  Investigation  of  Motor-Coolinp-  De- 
vices (Untersuchung  von  Automobilkiih- 
lern).  VValther  v.  Doblhoff.  Describes 
methods  of  testing  the  efficiency  of  radia- 
tors and  gives  results.  Ills.  Serial,  ist 
part.  2500  vv.  Zeitschr  d  Ver  Deutscher 
Jng — March  19,  1910.  No.  135 13  D. 
Motor  Lubrication. 

Lubrication  for  Internal  Combustion 
Engines.  G.  H.  Baillie.  Read  before  the 
Royal  Automobile  Club.  Discusses  the 
systems  of  lubrication,  and  advantages 
and  disadvantages  of  forced  lubricutiun. 
3000  vv.  Autocar — March  26,  1910.  No. 
12919  A. 
Motor  Power. 

Loss  of  Power  in  the  Motor  Car  En- 
gine. Donald  Hampson.  Explains  the 
chief  troubles  causing  power  loss.  1800 
w.  Horseless  Age — April  6,  1910.  No. 
13016. 
Motor  Rating. 

On  the  Rating  of  Petrol  Engines  for 
(Competition  Purposes.  G.  A.  Burls.  Gives 
the  arguments  favoring  the  stroke-bore 
ratio  theory,  and  refers  to  other  consider- 
ations of  interest.  1800  w.  Aut(j  Jour — 
April  9,  J910.  No.  13 148  A. 
Motors. 

'ihe  Phantom  of  Flexibility,  Considers 
the  limitations  of  the  pttrol  motor  and 
the  possibilities  of  further  improvements 
in  variable  speed  gears.  Also  editorial. 
25CXD  w.  Autocar — .April  2,  J910.  No. 
1.3CJ37  A. 

Gas  Displacement  in  Two  Cycle  Cylin- 
ders. ¥.  E.  Watts.  Describes  apparatus 
used  and  experiments  made  by  the  writer. 
1200  w.  Horseless  Age — March  30,  1910. 
Xo.  iJ<>o3. 
Motor  Starting. 

.Starting  Crank  Design.  F.  E.  Watts. 
Considers  some  of  the  causes  which  af- 
fect the  starting  of  a  motor  and  develops 
a  formula  for  the  proper  length  of  start- 
ing crank.  i^xm)  w.  Horseless  Age — 
April  27.  (910.  No.  I358(;j. 
Motor  Testing. 

rile  Progressive  Testing  of  Motors  and 
(  ;irs.  Illustrates  and  describes  the  scluine 
employed  by  the  Regal  Motor  Car  Co., 
Detroit,  Mich.  12<X)  w.  Automobile — 
April  28,   19m.     No.  I358r. 

The  Testing  c)f  Automobile  I'.ngines  on 
a  Commercial  I'asis.  Illustrates  an<l  de- 
scribes factory  tests  which  (U'tnonstralV  the 
actual  performance.  I3(X)  w.  Ir  I  rd  Kev 
— April  7,  1910.    No.  I2<>7i. 

Test  of  20-H.P.  I'Vanklin  Air-Cooled 
Motor.  R.  P.  Lay  and  L,  R.  Iwans.  Tests 
made  to  determine  the  variation  in  volu- 
metric erticieiicy  caused  by  changing  the 
timing,  the  shape  and  size  of  the  valves 
and  the  material  used  for  the  cooling 
tins.  Ills.  Curves.  2$iio  w.  Sib  Jour  of 
l'"ngng— April.   H)io.     No.  13541   C. 


Test  of  Franklin  Air-Cooled  Motor.  L. 
R.  Evans  and  R.  P.  Lay.  A  study  of  the 
variation  in  the  volumetric  efficiency  of  the 
motor  caused  by  changing  the  timing,  the 
shape  and  size  of  the  valves,  and  the  ma- 
terial used  for  the  cooling  tins.  2500  w. 
Automobile — March  31,  1910.    No.  12806. 

Motor  Valves. 

Overhead  Valve  Arrangements.  Fred- 
erick Strickland.  Drawings  and  descrip- 
tions of  various  arrangements,  discussing 
the  form  of  combustion  chambers  of  gaso- 
line motors,  and  comparing  the  advan- 
tages. 3000  w.  Horseless  Age — March  30, 
1910.     No.   12905. 

Omnibuses. 

Motor  Omnibuses  for  Transportation  in 
Urban  Communities  (I  Servizi  di  Tras- 
porto  in  Comuni  urbani  con  Omnibus  auto- 
mobili).  U.  Baldini.  Discusses  the  de- 
velopment of  motor  omnibuses  and  their 
economy  as  a  means  of  public  transporta- 
tion. Ills.  Serial,  ist  part.  4000  w.  Ing 
Ferro — March  16,  1910.     No.   13352  D. 

Repairs. 

Rattling  Noises  in  Cars  and  Their  Pre- 
vention. Albert  L.  Clough.  Discusses 
causes  and  the  remedy.  2000  w.  Horseless 
Age — April  20,  1910.    No.  13400. 

Pointers  in  Repair  Work — Referring 
Specifically  to  Valves.  Methods  and  ma- 
terials are  discussed.  Ills.  22cxD  vv.  Auto- 
mobile— .April   14,   1910.     No.  13114. 

Sleighs. 

Wolseley  Sleighs  for  the  Soutli  Pole. 
Illustrated  description  of  the  motor  sleighs 
ctjnstructed  for  Captain  Scott  to  assist  him 
in  his  projected  dash  for  the  south  pole. 
800  w.  Auto  Jour — April  2,  1910.  No. 
13039  A. 

Automobiles  with  Snow  Runners  (Auto- 
mobile a  Patins  pour  la  Circulation  sur  la 
Neige).  IC.  Girardault.  Describes  vari- 
ous systems  of  propulsion,  i)articularly  the 
La  Hesse.  Ills.  35(XJ  vv.  Genie  Civil — • 
March  5.   i()i().     No.  13334  I^- 

Speedwell. 

Spi'edvvell.  Illustrated  detailed  descrip- 
tion of  the  Speedwell  cars,  especiallv  the 
"Spi-edwell  50."  2(K)o  vv.  Automobile — 
April  21.   i<)io.     No.    1321)3. 

Stearrvs. 

.Stearns.  Illustrated  tlescriplions  of  the 
Model  30-60,  and  the  general  character- 
istics of  (vther  .Stearns  models.  !8(X)  w. 
AiilomobiK-     April  2X,  i()i().     No.   13580. 

Steering  Gears. 

.Angles  of  .Stii'riiig  Knuckle  Arms.  Her- 
bert C.  Snt)W.  Gives  calculations  for  de- 
termining the  proper  angle,  illustrating  by 
examples.  2(xx)  w.  I  lorseless  .Age — .April 
13.    i<)io.     No.    13121. 

Tires. 

Does  It  Pav  to  Retread  Tires?  Charles 
I*.  Ilaywartl.  A  discussioti  of  both  theory 
and  practice.  3(xx)  vv.  Horseless  Age — 
March  30.  M)Io.     No.   12<)()2. 


We  supply  copies  of  these  articles.     Srr  f^nije  4~v. 


MnCJI.WnCAI.    nNCINHRRlNC. 


4.S7 


Transmissions. 

iMJrtioiKil  Drive.  Alhcrl  I..  CloUKh-  Kx- 
plaiiis  till'  friction  drive  aiitl  llu-  advaii- 
taKis  claiintMl.  ij(K)  \v.  ll.trscU'ss  Age — 
April  (),   i<>i().     i\(>.   1.^017. 

COMBUSTION  MOTORS. 
Aeronautic  Motors. 

I  )eviI(»i)nuMit  of  Motors  for  Aeroplane 
keiiuironuMits.  :\n^nslns  I\)st.  Jnterest- 
ing  (k'sii^ns  and  const  motions  arc  illns- 
t rated  and  described.  1300  \v.  Am  Macli 
— Vol.  33.    No.  J4.     No.  IJ<>53. 

Suggestions  in  the  Design  of  Aeronautic 
Motors.  Harry  E,  Uey.  Suggestions  from 
the  writer's  experience,  giving  a  general 
outline.  3500  w.  Mach,  N  Y — April,  1910. 
No.  \2qo\  C. 

Light  and  Reliable  Gas  Engines.  A. 
S.  Atkinson.  Discusses  the  principles  of 
the  design  of  gas  engines  for  airships  and 
aeroplanes.  1700  w.  Mach,  N.  Y — April, 
1910.     No.  12897  C. 

New  Rotary  Gas  Engine  for  .\erial  Nav- 
igation. Chester  L.  Lucas  and  John  J. 
Ross.  The  L.  A.  W.  30  H.  P.  gas  motor 
is  illustrated  and  described.  20CJO  w.  Mach, 
N  Y — April,  lyio.  No.  12894  ^• 
Carburetors. 

Carburetors  and  Vaporizers.    Charles  A. 
Schranz.     Discusses  their  design  and  use. 
1500  w.      Mach,   N   Y — April,   1910.      No. 
i29(X)  C. 
Sas  Cleaning. 

See  Blast-Furnace  Gas,  under  MINING 
AND  METALLURGY,  Iron  and  Steel. 
jas  Engines. 

General  Maintenance  and  Special  Trou- 
bles. R.  H.  Thomas.  Read  before  the 
Nat.  Com.  Gas  Assn.  Especially  empha- 
sizes the  need  of  cleanliness  and  lubrica- 
tion. 2500  w.  Gas  Engine — April,  1910. 
No.  12961. 

Gas  Engines  in  City  Railway  and  Light- 
ing Service.  E.  D.  Latta,  Jr.  Describes 
the  apparatus  and  equipment  of  the  Char- 
lotte (N.  C.)  Electric  Railway  Co.,  using 
gas  engines  for  prime  movers,  giving  re- 
port of  reliability,  efficiency  and  adapt- 
ability, with  data  of  producer  gas  manu- 
facture, and  remarks  on  the  adaptabilitv 
of  gas  engines  to  certain  kinds  of  work. 
Ills.  8800  w.  Pro  Am  Inst'  of  Elec 
Engrs — April,  1910.     No.  1323 1  F. 

See   also    Internal-Combustion    Engines, 
under   MARINE  AND    NAVAL   ENGI- 
NEERING. 
Power  Plants. 

Gas  Engines  in  Competition  witli  Cen- 
tral Station  Electric  and  Isolated  Steam 
Plants.  W.  W.  Cummings.  Read  before 
the  Nat.  Com.  Gas  Assn.  Discussing  mat- 
ters of  interest  in  developing  the  gas  en- 
gine industry.  Also  general  discussion. 
8000  w.  Pro  Age — April  15,  1910.  No. 
13098. 

See  also  Costs,  under  Power  and 
Transmi.ssion. 


Gaa  Producers. 

liiluminons  Gas  Producers.  Discus- 
sion of  J.  k.  I'ibbins'  paper.  ,4(KX)  w.  Jour 
Am  Soc  of  Mcch  I'.ngrs — .'\|)ril,  1910.    No. 

'lesting  Suction  Gas  Producers,  Dis- 
cussion of  paper  by  C.  M.  Garland  and 
A.  P.  Kratz.  5000  w.  Jour  Am  Soc  of 
Mech  luigrs — April,  1910.     No.  13243  E. 

Suction  Gas  Producers  Using  Peat  as 
\'\\v\  ((iasogeni  ad  y\spirazione  per  r(jrba 
fangosa).  Ugo  (Jiribaldi.  Describes  a 
number  of  installations,  with  data  of  re- 
sults. Ills.  20(J0  w.  Industria — March  6, 
1910.  No.  13346  D. 
Oil  Engines. 

Some  ICxperimenls  on  a  Diesel  Engine. 
William  Ernest  Eisher,  and  h^dmund  Bad- 
deley  Wood.  Describes  experiments  made 
with  an  engine  of  the  Diesel  type  at  vari- 
ous compressions,  and  with  different  fuels. 
Ills.  5000  w.  Inst  of  Civ  Engrs — (Stu- 
dents' paper.    No.  629.)     No.  13276  N. 

Three-Years'  Record  Erom  a  Diesel 
Engine  Plant.  J.  J.  Wagoner.  Gives  re- 
sults obtained  in  a  450-h.p.  Diesel  engine 
plant,  which  replaced  a  compound-engine 
belt-driven  steam  plant.  800  w.  Power — 
April  19,  1910.    No.  13 183. 

Danish    Petroleum   and   Crude   Oil    Mo- 
tors.   Axel  ilolm.     Drawings  and  descrip- 
tion.    Ills.     200CJ  w.     Int  Marine  Engng — 
April,  J910.     No.  12817  C. 
Rating, 

Commercial  Ratings  for  Internal  Com- 
bustion Engines.  William  D.  Ennis.  Gives 
an  analysis  of  the  factors  limiting  the  out- 
put of  an  engine  running  under  stated  con- 
ditions. 1600  w.  Mach,  N  Y — April,  1910. 
No.  12891  C. 

HEATING  AND  COOLING. 
Central  Plants. 

Two  Types  of  Central  Heating  Plant 
Compared.  Analyzes  forced-circulation, 
hot-water  and  vacuum  steam  heating  for 
central  plants.  2000  w.  Met  Work — April 
9,  1910.  No.  13012. 
Refrigeration. 

Ice-IVTaking  from  Exhaust  Steam.  Il- 
lustrates and  describes  methods  used  at 
the  .plant  of  the  Holdrege,  Neb.,  Lighting 
Co.,  which  makes  ice  as  a  by-product  of 
power  generation.  3000  w.  Elec  Wld — 
April  7,  1910.  No.  12992. 
Steam  Heatin<g. 

A  Vapor  Vacuum  System  of  Heating. 
Describes  an  example  of  this  system.  Ills. 
2000  w.  Met  Work — April  9,  1910.  No. 
1 30 1  r. 

See     Shop     Heating,     under     Machine 
Works  and  Foundries. 
Ventilation. 

The  Ventilation  of  Court  Rooms  and 
Halls  of  Justice.  William  J.  Baldwin. 
Discusses  the  conditions  that  prevail  and 
the  ventilation  necessary.  2000  w.  Heat  & 
Vent  Mag — .^pril,   1910.     No.   13543. 


We  supf^ly  copies  of  these  articles.     See  page  4^9. 
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HYDRAULIC  MACHINERY. 
Centrifugal  Pumps. 

The  Design,  Construction  and  Operation 
of  High-Lift  Centrifugal  Pumps.  Frank 
zur  Nedden.  This  fifth  and  concluding 
part  of  a  serial  considers  special  high- 
lift  turbo-pumps  and  their  relative  econ- 
omy. Ills.  2000  vv.  Engineering  Maga- 
zine— May,    1910.     No.    13591    B. 

Balanced  Multistage  Turbo  Pumps.  Il- 
lustrated description  of  pumps  made  by 
the  British  Electric  Plant  Co.,  Ltd.  1600 
w.  Ir  &  Coal  Trds  Rev — April  8,  1910. 
No.  13178  A. 

Turbine  Pump  in  the  Low  Level  Pump- 
ing Station,  Montreal,  Que.     A  report  of 
the  official  test.    Ills.    1500  vv.    Can  Engr — 
April  8,  1910.     No.  13018. 
Compressed-Air  Pumping. 

Yorkton  Compressed  Air  Water-Works 

System.     F.  T.  McArthur.     Sketches  and 

description  of  this  plant  in  Canada.     700 

w.    Can  Engr — April  15,  1910.    No.  13127. 

Design. 

Hydraulic  Machinery  and  Appliances.  A. 
Etchells.  Read  before  the  Manchester 
Assn.  of  Engrs.  Remarks  on  the  applica- 
tion of  water  to  mechanical  work,  and 
illustrated  descriptions  of  appliances  used. 
2500  w.  Mech  Engr — April  8,  19 10.  Serial. 
1st  part.  No.  13 162  A. 
Electric  Pumping. 

Hydroelectric  Power  as  Applied  to  Ir- 
rigation. John  Coffee  Hays.  Considers 
some  of  the  operating  conditions  encoun- 
tered in  electrically  pumping  water  for  ir- 
rigation, describing  a  typical  system.  7000 
w.  Pro  Am  Inst  of  Elec  Engrs — April, 
1 9 10.     No.  13235  F. 

I'^lcctric  Irrigation  Pum[)ing  in  Colo- 
rado. E.  C.  Reybold,  Jr.  Explains  its  ef- 
fect on  the  summer  load  curve  of  the 
Northern  Colorado  Power  Co.  Ills.  2500 
w.     Elec  Wld— April  7,   1910.     No.  12991. 

Irrigation  Pumping.  E.  C.  Reybold,  Jr. 
Reports  rates  charged  for  electric  service 
in  Colorado.  iH(X)  vv.  l-'lec  Wld — April  28, 
1910.    No.  13562. 

An  Electrohydraulic  Pumping  Plant.  W. 
A.  Clatworthy.  I'Vom  a  paper  before  the 
Newcastle  Sec.  of  the  Inst,  of  \'.\cc.  I''ngrs. 
Illustrated  description  of  a  plant  to  pro- 
vide water  power  for  operating  various 
cranes,  capstans,  lock  gales,  bridges,  etc.. 
in  connection  with  the  docks  at  Bristol, 
Kng.  I5(X)  w,  i'^lec  Rev.  N  Y — A|)ril  n, 
i<)io.  Serial,  isf  part.  No.  I3(X)4. 
Hydraulic  Pressure. 

.Some  Curi.)us  I'.lTects  of  Hydraulic 
I'ressurc.  F.  II.  .Slillman.  Illustrates  and 
describes  hydraulic  pressure  valves  cut  by 
jet  of  water.  I-hx)  vv.  Am  Marli  — Vol.  33. 
No.  15.  No.  13085. 
Pumping  Plants. 

See  Sewage  Disp. )sal.  under  CIVIL  EN- 
GINEER! N(;,  MnNKii'Ai.;  and  PuriCua- 
tion,  under  CIVIL  I'.NC.I  N' I' l-.KI  NC. 
Watkr  Supply. 


Pumps. 

Theory  of  Impulse  Pumping  and  Con- 
struction of  Pumps.  John  Richards.  Il- 
lustrates and  describes  various  forms  of 
impulse  pumps,  discussing  the  theory.  2200 
w.  Am  Mach— Vol.  33.  No.  15.  No. 
13086. 

Notes  on  the  Design  and  Efficiency  of 
Impulse  Pumps.  John  Richards.  Sugges- 
tions for  reducing  cost  and  increasing 
efficiency.  Ills.  2400  w.  Am  Mach — Vol. 
33.     No.  16.     No.   13249. 

Calculations  for  the  Size  of  a  Pump 
Beam.  Edward  M.  Bragg.  Gives  method  of 
calculating  the  stresses.  Mathematical. 
1500  w.  Int  Marine  Engng — April,  19 10. 
No.  12816  C. 
Turbine  Losses. 

The  Resistance  to  Rotation  of  Disks  in 
Water  at  High  Speeds.  Arnold  Hartley 
Gibson  and  A.  Ryan.  An  account  of  re- 
searches to  determine  the  magnitude  of 
the  friction  at  speeds  from  600  to  2200  rev- 
olutions per  minute.  Also  investigates  va- 
riation with  temperature.  4500  w.  Inst  of 
Civ  Engrs — No.  3862.  No.  13274  N. 
Turbine  Plants. 

See   Hydro-Electric,   under   ELECTRI- 
CAL ENGINEERING,  Generating  Sta- 
tions. 
Turbines. 

bour  9000-Horsepower  Water  Turbines. 
H.  Birchard  Taylor.  Illustrates  and  de- 
scribes construction  features  of  the  latest 
development  in  water  turbines,  and  their 
increased  efficiency  and  volume.  2500  w. 
Power — April  19,  1910.  No.  13181. 
Water  Wheels. 

The  Testing  of  Water  Wheels  After  In- 
stallation. C.  M.  Allen.  Discusses  the  use 
of  the  Alden  absorption  dynamometer  in 
making  brake  tests  and  compares  results 
with  computations  from  the  Holyoke  tests. 
Ills.  3500  w.  Jour  Am  Soc  of  Mech 
Engrs — April,   19 10.     No.   13238  F. 

MACHINE  ELEMENTS  AND  DESIGN. 
Crankshafts. 

The  Calculation  of  Crankshafts  for  In- 
ternal Combustion  Engines.  I).  C).  Barrett, 
(lives  fornudae  for  determining  the  di- 
ameters, sizes  of  bearings,  and  dimensions 
of  cheeks.  900  w.  Mach,  N  Y — .April, 
i()io.     No.  ij8<}J  C. 

MACHINE   WORKS    AND   FOUNDRIES. 

Aluminium  Founding. 

AiuMuniuMi  (ias  I'Jigine  Cylinders.  Il- 
lustrates and  describes  the  method  of  their 
production  and  discusses  how  the  shrink- 
age problem  was  i)vercome.  Ijoo  vv.  Fouji- 
dry     April,  loio.     No.  12913. 

Making  Gas    luigine  Cylinders   in   .\lu- 
niiiuuu.         Illustrates     and    describes     the 
nuthod  of   production.      I5{X)  w.      Ir    Trd 
Rev — March  31.  i()io.     No.  12807. 
Automatic  Machines. 

Davenport  Multi  spindle  Automatic  Screw 
Machine.      Illustrated  detailed   description 
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of    the    Ki'iitTal    fintnifs.      2500   w.      Am 
M;nh-   Vol.  x\.     No.  15.     No.  13081. 

Boring. 

Sonic  Work  I'orfornuMl  on  1  Inge  60-foot 
Boring-  Mill.  Robert  Ri'id.  lUnstratfS  and 
describes  a  variety  of  operations  on  extra 
large  work.  1000  w.  Am  Mach — Vol,  33. 
.\o.  i().    No.  13J46. 

Brass  Founding. 

The  Chemist  in  the  Brass  Foundry.  W. 
M.  Corse.  Read  before  the  Am.  Chcm. 
Soc.  On  the  development  of  the  chemical 
laboratory  in  connection  with  brass  fonn- 
dries.  1200  w.  Brass  Wld — April,  1910. 
No.   13430, 

l^quipment  of  a  Modern  Brass  Shop.  C. 
Vickers.  The  construction  and  general  ar- 
rangetuent  is  illustrated  and  described,  in- 
cluding a  description  of  novel  tilting  oil 
furnaces  and  ladle  heaters.  3500  w.  Foun- 
dry— .Xpril.  1910,    No.  12916. 

Case  Hardening. 

On  Practical  Methods  of  Casehardening. 
E.  R.  Markham.  Considers  various  exam- 
ples. 2500  w.  Mech  Wld — April  i,  1910. 
No.  13053  A. 

Castings. 

"Casting-On"  Liners  on  Iron  Pump 
Rams,  Etc.  Walter  J.  May,  Describes  the 
work.  800  w.  Mech  Wld— April  8,  1910. 
No.  13 163  A. 

Cupola  Practice. 

Cupola  Practice  (Kupolofen-Betrieb). 
A.  Koob.  A  general  review  of  practical 
points  in  cupola  operation.  3000  w.  Gies- 
serei-Zeit — March  15,  1910,  No.  13366  D. 
Air  Supply  in  the  Design  and  Operation 
of  Cupola  (Die  Luftmenge  und  ihre  Be- 
deutung  fiir  den  Bau  und  Betrieb  der 
Kupolofen).  Georg  Buzek.  An  exhaustive 
discussion  of  the  problem  of  air-supply  in 
cupola  practice.  Ills.  Serial,  ist  part. 
6500  w.  Stahl  u  Eisen — March  2,  1910. 
No.  13354  D. 

Cutting  Metals. 

The  Cutting  of  Metals  by  Oxidation. 
James  Aston.  Considers  cutting  by  the 
oxyhydrogen  or  oxyacetylene  blow  pipe. 
2000  w.  Wis  Engr — April,  1910.  No. 
1 3 198  D. 

Drilling  Machines. 

High-Speed  Universal  Radial  Drilling 
Machine.  Illustrated  description  of  a  de- 
sign manufactured  in  England.  800  w. 
Mech  Engr — .April  8,   1910.    No,   13 161   A. 

Forging  Hammers. 

IClectrically  Driven  Drop  Hammers.  Il- 
lustrated detailed  description  of  new  de- 
signs and  their  operation.  2000  w.  Engr, 
Lond — March  25,  1910.     No.  12941  A. 

Foundries. 

See  Shops,  under  RAILWAY  ENGI- 
NEERING, Motive  Power  and  Equip- 
ment, 

Foundry  Coke. 

Coke  for  Foundry  Purposes.  E.  L. 
Rhead.  Read  before  the  British  Found. 
Assn.     Discusses  the  qualities  required  to 


secure   the   best   results.      1500   w,      Prac 
i''ngr     .April   i,   1910.     N(j.   /3048  A. 
Foundry  Design. 

I'ire  Prevention  in  I'oundrics.  Sidney 
G.  Walker.  Presents  the  advantages  of 
the  sprinkler  system  and  proper  plant  con- 
struction. 4500  w.  Foundry — April,  1910. 
.\o.  1 29 1 4. 
Grinding. 

Cam   Grinding.     11.  T.  Shearer.     Illus- 
trated description  of  new  grinding  ef|uip- 
ment,      1500  w.     Ir  Trd   Rev — March  31, 
igio.     No,  I28<j8. 
Lathes. 

A  Large  Sliding,  Surfacing  and  Boring 
Lathe.  Illustrated  description  of  a  large 
lathe  designed  for  dealing  with  all  kinds 
of  heavy  forgings  and  steel  castings.  1000 
w.  Engr,  Lond — April  15,  1910.  No. 
13469  A. 

I02-In.  Surfacing  and  Screw-Cutting 
Lathe.  Illustrated  description  of  an  un- 
usually large  lathe,  Plate.  8000  w.  Engng 
— March  25,   1910.     No.   12935  A. 

Turret  Lathe  with  Ball  Bearings.  Illus- 
trated description  of  a  io5^-inch  centres 
turret  lathe,  with  report'  of  tests.  1200  w. 
Engr,  Lond — April  15,  1910.    No.  13471  A. 

Speed-Changing  Gears  (Ueber  die  Wirt- 
schaft  des  Radabdrehens).  Herr  Lamm, 
A  discussion  of  progress  in  this  field.  Ills. 
Serial,  ist  part.  1700  w.  Glasers  Ann — 
March  i,  19 10.  No.  13395  D. 
Molding. 

Plaster  False  Backs  for  Hand  Molding. 
Walter  J.   May.      Describes  these  devices 
and  their  use.    Ills,    800  w,    Mech  Wld — 
April  I,  1910.    No.  13052  A. 
Planing  Machines. 

The  Work  of  Planing  Machines  (Note 
sur  le  Travail  des  Raboteuses).  E.  Gue- 
neau.  A  mathematical  discussion  of  their 
power  requirements.  3000  w.  All  Indus 
— March,  1910.  No.  13330  D. 
Screw  Making. 

Principles  of  Thread  Rolling  and  the 
Setting  of  the  Dies.  J.  F.  Springer.  Ex- 
plains the  action  of  a  thread  rolling  die, 
the  setting  of  the  die,  and  related  pro- 
cesses. 2500  w.  Am  Mach — Vol.  ZZ-  No. 
16.  No.  13250. 
Shop  Appliances. 

Fixtures  for  Machining  Eccentric  Piston 
Rings.     C.  T.  Schaefer.     Illustrations  and 
'brief  description.     700  w-.     Mach,  N  Y — 
.April,  1910.     No.  12896  C. 
Shop  Design. 

Some  Serious  Defects  of  Machine  Shop 
Construction  and  T^quipmcnt.  Oscar  E. 
Perrigo.  Calls  attention  to  some  of  the 
faults  observed  and  curious  arrange- 
ments. 3000  w.  Ir  Trd  Rev — April  7, 
1910.     No.  12972, 

Light.  Ventilation  and  Drainage  in  One- 
Story  Shop  Design.  Drawings  and  de- 
scription of  two  designs,  adapted  to  cli- 
matic conditions  in  the  north.  1600  w. 
Mach,  N  Y— April,  1910.     No.  12893  C. 


We  supply  copies  of  these  articles.     See  page  479. 
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Shop  Heating. 

A  Modem  Shop-Heating  System  (Einc 
moderne  Fabrikheizung).  Max  Ilottingcr. 
Describes  the  steam-heating  system  of  a 
large  German  works.  Ills.  5000  vv.  Zeitschr 
d  Ver  Deutscher  Ing — March  26,  19 10.  No. 

13515  D- 
Shop  Lighting. 

Machine  Shop  Lighting.  E.  B.  Rovve. 
An  illustrated  study  of  general  shop  illu- 
mination and  the  local  lighting  of  ma- 
chines. 1200  w.  Ir  Age — April  21,  1910 
No.  13280. 
Shop  Practice. 

The  InHuence  of  Improved  iVIateriaU 
and  Methods  of  Production  on  Shop  Prac- 
tice (Einfiuss  der  Verbesserung  des  Mate- 
rials— Eisen — und  der.  Herstellverfahren 
auf  den  Fabrikbetrieb).  C.  Prinz.  A  gen- 
eral review  of  improvements  in  the  metal- 
working  field.  Ills.  6000  w.  Zeitschr  d 
Ver  Deutscher  Ing — March  19,  1910.  No. 
1 35 1 2  D. 

The  Manufacture  of  Wheels  and  Axles 
for  Railway  Rolling  Stock.  Illustrates  and 
describes  the  process  of  manufacture.  1200 
w.  Mech  VVid — March  25,  1910.  Serial. 
1st  part.    No.  12932  A, 

Machining  Gas  luigine  I'lyvvhcels,  Cyl- 
inders and  Beds.  ICthan  Viall.  The  prac- 
tice of  the  Foos  Gas  J'Jigine  Co.,  at 
Springfield,  O.,  is  illustrated  and  de- 
scribed. I5(XD  w.  Mach,  N  Y— April,  1910. 
No.  12895  C\ 

Special  Tools  and  Methods  Used  in  a 
Planer  P>uihling  Shop.  Illustrates  and 
describes  j)rocesses  and  devices  used  to 
advantage  in  a  Cincinnati  shop.  1500  w. 
Am  Mach — Vol.  :^^.    No.  14.    No.  12952. 

Automobile  l>uilding  Details  That  Pro- 
duce Good  Results,  illustrates  and  de- 
scribes modern  practice  in  milling,  grind- 
ing, boring,  broaching,  and  turning  opera- 
tions. 2(xx)  w.  Am  Mach — Vol.  :\;^.  No. 
14.    No.  12950. 

Some  of  the  Methods  Used  in  I'.uilding 
th<'  l>)comobile.  l-'red  11.  Colvin.  Illus- 
trates and  describes  fixtures  and  tools  for 
handling  the  various  parts.  25(X)  vv.  Am 
Mach— Vol.  ^^.     No.    17.     No.   13552. 

Advanced  Methods  Obtain  in  the  Na- 
tional Plant.  Thomas  J.  i''ay.  Illus- 
trates and  describes  nielliods  employed  in 
maiiufaclnring  the  National  motor  v(hi 
eles.  I5(K)  vv.  Automo'bile  \pril  1  j.  njio. 
No.  13113. 

Shop  Kinks  from  llic  I'.Ii/abelhport 
Shops  of  the  Central  Kailroad  (»f  New 
Jersey.  I'".  F.  Fister,  Descriptions  with 
44  illustrations.  S5(K)  w.  Ry  .'\ge  Ga/. — 
A|)ril  r,  i(>io.  No.  ij886. 
Tempering. 

'I'hc  'J'empering  of  Steel.  William  Mank 
telow.     Considers   temperatures  of   fusible 
alloys  suitable  for  ti'iupering  steel.    8<k>  w. 
Prac  Fngr — March  25,  kmo.     No.  tj()2()  A. 

Gear  Hardening  Practice  at  tiic  Fight 
Mfg.  and   {'"oundrv  Co.     Infonnation  con- 


cerning the  making  of  chrome-nickel  steel 
gears.    Ills.     1000  w.    Am  Mach — Vol.  ;^;^. 
Xo.  16.     No.  13248. 
Welding. 

The  Autogenous  Welding  of  Metals.  Il- 
lustrated review  of  the  development  of 
this  process.  3000  w.  Ir  Trd  Rev — April 
14,  1910.     No.  131 17. 

Some  Recent  Boiler  Repairs  by  the  Oxy- 
Acetylene  Process.  Successful  applica- 
tions of  this  process  are  illustrated  and 
described.  1500  w.  Boiler  Maker — April, 
1910.     No.  12977. 

Autogenous  Welding  (Observations  sur 
la  Soudure  autogene).  A  letter  from  A. 
Le  Chatelier  criticizing  Ch.  Fremont's  pa- 
per in  Genie  Civil  for  Feb.  28,  1910,  with 
M.  Fremont's  reply.  2200  w.  Genie  Civil 
— March  19,  1910.  No.  13339  D. 
Wire  Drawing. 

The  Humphrey  Wire  Drawing  Alachine. 
Illustrated  description.  The  special  fea- 
tures are  its  friction  clutch,  die  thread- 
ing device,  wire  block  construction  and  the 
provisions  for  the  safety  of  the  operator. 
3000  w.  Ir  Age — April  28,  1910.  No. 
1.3565. 

MATERIALS   OF   CONSTRUCTION. 
Alloy  Steels. 

.Special  Steels.  Leon  Guillet.  Read  at 
fifth  congress  of  Int.  Assn.  for  Test.  Mat. 
Reviews  recent  progress  and  the  steels  of 
importance  for  structural  purposes.  2000 
w.  Mech  luigr — April  i,  1910.  No.  13051  A. 

Report  on  the  Question  of  the  Use  of 
Steel.  Special  Steels  (Subject  V,  Littera 
P>,  for  Discussion  at  the  Jughth  Session  of 
the  Railway  Congress).  R.  L.  Ettenger. 
Considers  the  use  of  special  steel  of  high 
resistance  in  the  making  of  the  various 
l)arts  of  locom()tives  and  rolling  stock  in 
America.     Ills.    28<^k)  w.    Bui   hit  Ky  Cong 

—  .March,  it)io.     No.  13485  G. 
Cast  Iron. 

The  Composition  and  Mamifacture  of 
Malleable  Cast  Iron  (Sur  la  Comiwsition 
et  la  b'abrication  de  la  Fonte  Malleable). 
R.  Namias.  I'rom  Rasscijua  Minerdria. 
.Serial,  ist  part.  1300  vv.  Metallurgie — 
March  _>3,  i()io.  No.  \X\U  1^- 
Metallography. 

.Segregation  in  Steel  Castings.  S.  S. 
Knight.  Discusses  the  value  of  microsopy 
and  synthetic  chemistry  in  metall«»graphic 
investigations.  4(xh)  vv.  I''t»undry-  April, 
1010.     No.  I2<;i5. 

M(talloi4raphic  Invi'sligation  of  a  Skip 
r.ale  (  Mttallographische  Materialunter- 
suehiiiig  eines  Kiibelbiigels).  II.  Winter. 
I  )(Siribes  an  investigation  of  a  bale  which 
failed  in  service.    Ills.     15(X)  vv.     Gliickauf 

—  March  5.  T()|().     No.  13372  D. 

See  also  Steel,  under  Matkri.m.s  of  Con- 

SI'UIMTION. 

Metal  Shrinkage. 

The    Shrinkage    of    Metals    and    Alloys. 

l''rom    an    article    bv    Prof.    I\    Wuest    in 

M rltilliir;^!!'.    Describes  an  iiiiJinious  meth- 
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o(l  tif  .u-fiir.iti'  imasniiMiu'iil.  uivinp:  tabu- 
latfd  n-sulls  with  various  iion-frrrous 
groups.      KMX)   w .      h"   A.m'     Apiil   7,    i')i<). 

\'«>.  iJ<).;5 
Refractory   Materials. 

SiH'    siuu"    titlr.    undrr    MlNlXd     WD 
MI-yiALLrRdW  MiscKi.LANY. 
Steel. 

Oxx'.iiiMi,  I  ly(lr(i,i;in  and  Xitro.uni  in 
StiH'l.  1*'..  1'".  Lake,  (iivcs  results  of  Irsts 
sliowiii.ii  tlu>  c-lTi'ct  of  ow^^H-ii  on  hlistcriuK. 
I5CH)  w.  Am  Mai-li-  Vol.  ,^.^.  Xo.  \.\.  iXo. 
IJ<)^|. 

riu-  r.iitllcnrss  of  Mild  StVcl  Duo  to 
X'itroiiiMi.  C.  1''.  Stroine'v<-'i"-  l\<.'ad  before 
the  Inst,  of  Xaval  Arebts.  A  report  of  ex- 
perimental investlK.'itions  with  mill  steel 
plates  to  ascertaiu  wbetber  any  meehan- 
ical  tests  could  be  relied  on  to  determine 
quality.  2500  w.  Tr  &  Coal  Trds  Rev — 
March  25.  1910.     No.  12942  A. 

Some  Remarks  Upon  the  Critical  Points 
of  Steel,  Hieir  Method  of  Determination 
and  the  Value  of  Same.  George  W.  Sar- 
jrenf.  An  illustrated  article  considerinj^: 
metluMls  of  determininn^  these  critical 
points,  and  pjivin^  n.  study  of  coolinj]^ 
curves  and  beating  curves.  2000  w.  Jour 
Fr  Tnst — .^pril,  1910.    No.  13533  D. 

The  Action  of  Steam  on  Iron.  J.  New- 
ton Friend.  Gives  results  of  experiments 
and  discusses  their  value.  Ills.  3S00  w. 
Jour  W  of  Scotland  Ir  &  St  Inst— Dec. 
17,  19 10.     No.  1353T  N. 

The  Behavior  of  Ductile  Material  Under 
Torsional  Strain  with  Restoration  of  Elas- 
ticity at  Low  Temperatures.  Charles  Ed- 
ward Larard.  A  detailed  account  of  ex- 
periments made  to  investigate  behavior. 
3500  \\.  Inst  of  Civ  Engrs — No.  3848.  No. 
13275  N. 

The  Influence  of  Sudden  Changes  of 
Temperature  on  Mild  Steel  (Rechercbes 
sur  ITnflucncc  des  brusques  Changcments 
de  Temperature  sur  I'Acicr  doux).  Bruno 
Zschokkc.  A  report  of  experimental  re- 
searches. Ills.  6200  w.  Rev  de  Metal — 
March.  19 10.  No.  13316  E  +  F. 
Tool  Steel. 

High  Speed  Steel  and  Its  Heat  Treat- 
ment. W.  G.  Smith.  Extracts  from  an 
article  in  The  Armour  Rngr.  Explains  the 
influence  of  various  elements  and  the  ef- 
fects of  treatment.  2200  w.  Eng  News — 
April  2r.  1910.     No.  T3258. 

ITnusual  Results  Obtained  by  the  Use 
of  High  S|)ced  Steel.  C.  Berg.  Gives  re- 
port of  a  series  of  tests  to  determine  its 
exact  cutting  capabilities  under  certain 
conditions.  2000  w.  Am  Mach — Vol.  33. 
No.  15.     No.  13082. 

MEASUREMENT. 
Dynamometer^!. 

The  MeasuremeiU  of  Power:  a  New 
1>ansnu"ssion  Dynamometer  (La  Mesure 
des  Puissances :  un  nouveau  Dynamometrc 
de  Transmission).  A.  Bocquet.  Describes 
the  invention  of  M.  Andre  Wallon.     Ills. 


2o<'X)    vv.       Kiv    d'l'.eon    Indus-March    20, 
1910.     Nf).  13301    D. 
See    also     Water     Wheels,     tmdcr     Ilv- 
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Gas  Meters. 

An  I'dcctrie  (ias  Meter.  Discussion  of 
Carl  C.  Thomas's  paper  on  this  subject. 
2500  w.  Join-  Am  Soc  of  Mech  Engrs — 
.\l)ril,   i<Ho.     No.  13240  F. 

Hardness. 

An)sl(r  Hardness  'i'esting  Machine  and 
Cone  y\ttaebment.  Illustrated  deseripli  »n 
of  a  machine  nnnufactured  in  Swit/.er 
land,  for  testing  by  the  P»rinell  ball  meth- 
od; and  an  appliance  ff)r  employing  the 
Ludwik  cone  method.    900  w.    Am  Mach — 

Vol.  :(,:!,.   No.  J 5.    No.  T3083. 

Laboratories. 

Notes  On  Some  luiropean  Testing  La- 
boratories. An  account  by  an  engineer 
based  on  inspection  of  the  laboratories  of 
the  technical  high  schools  at  Zurich,  Stutt- 
gart, Munich,  Dresden,  and  the  laboratory 
at  Gros-Lichtcrfeldc  near  Berlin.  2000  w. 
luig  News — April  28,  1910.  No.  13570. 
Testing  Methods. 

Lecture  on  "Some  Points  Regarding  the 
Testing  of  Iron  and  Steel."  Archibald 
Barr.  Considers  tensile  tests  of  iron  and 
steel.  Ills.  8000  w.  Jour  W  of  Scotland 
Ir  &  St  Inst — Oct.  22,  1909.    No.  13529  N. 

POWER  AND  TRANSMISSION. 
Air  Compressors. 

Application  of  Low-Pressure  Steam 
Turbines  to  Compressor  Work.  J.  W. 
Sheperdson.  Gives  original  output  and 
economy  data  from  a  working  installation. 
3000  w.  Engineering  Magazine — May, 
19 10.    No.  T3594  B. 

Cobalt  Hydraulic  Air  Compr-essor.  C. 
H.  Taylor.  Illustrated  description  of  the 
Taylor  air-compression  system  at  Ragged 
Chutes,  on  the  Montreal  River,  Canada. 
2500  w.  Mines  &  Min — April,  1910.  No. 
12863  c. 

A  Comparison  Between  a  Piston  Com- 
pressor and  a  Turbo-Compressor  (Com- 
paraison  entre  un  Compresseur  a  Pistons 
et  un  Turbo-Comprcsseur).  A  review  of 
Havlick's  paper  in  the  Zcitschrift  des  Vc- 
rriiics  Dciitschcr  hii^cnicurc.  Ills.  Serial. 
1st  part.  1800  w.  Rev  Indus — March  5, 
1910.    No.  1333 1  D. 

Recent  Borsig  Air  Compressors  (Neuerc 
Luftkompressoren  dcr  Maschinenfabrik  A. 
Borsig).  Hcrr  Schwanecke.  Describes  a 
number  of  improvements  and  recent  ma- 
chines. Ills.  3700  w.  Gliickauf — March 
26.  1910.  No.  13378  D. 
Belting. 

A  Systematic  Solution  of  the  Belting 
Problem.  William  IT.  Taylor.  Illustrated 
description  of  an  improved  belt  bench  ar- 
ranged to  determine  the  length  and  weigh 
the  tension  in  belts,  with  directions  for 
using.  Also  remarks  on  the  care  of  belt- 
ing. 4500  w.  Am  Mach — Vol.  t,t,.  No.  17. 
No.  1355  f- 


li'C  supl^ly  copies   of  these  articles.     See  poije  479. 
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The  Transmission  of  Power  by  Belts.  R. 
Krall.  Abstract  of  a  paper  read  at  meet- 
ing of  Inst,  of  Engrs.  Considers  details 
of  belt'  drives,  and  gives  some  results  of 
experiments  with  steel  belts  in  the  pres- 
ent number.  1800  w.  Prac  Engr — April  i, 
1910.  Serial,  ist  part.  No.  13046  A. 
Compressed  Air. 

Engine  Driving  by  Compressed  Air. 
Snowden  B.  Redfield.  A  theoretical  study 
of  a  system  in  which  current  from  a  long 
distance  transmission  line  drives  a  motor 
operated  compressor  supplying  the  engine 
with  air  which  is  reheated  on  its  way  to 
the  cylinder.  4000  w.  Power — April  5, 
1910.  No.  12910. 
Costs. 

Cost  of  Power  for  Various  Industries 
Under  Ordinary  Conditions.  Charles  T. 
Main  and  F.  M.  Gunby.  Explains  some  of 
the  reasons  for  the  very  great  differences 
in  the  cost  of  power  under  various  circum- 
stances. 6500  w.  Jour  Assn  of  Engng 
Socs — March,   1910.     No,    13526  C. 

A  Practical  Study  of  Power  Costs.  Wil- 
liam O.  Webber.  Gives  a  report  showing 
how  actual  costs  were  determined.  2000 
w.  Engineering  Magazine — May,  1910. 
No.  13593  B. 

Operating  Costs  of  a  Gas  Power  Plant 
and  a  Mixed  Steam  Engine  and  Turbine 
Plant  (Betriebskosten  einer  Gas-  und 
ciner  aus  Kolbenmaschincn  und  Dampf- 
turbinen  gemischtcn  Dampfkraftinlagc). 
W.  Heym.  A  comparison  of  the  two  types. 
Ills.  2500  w.  Die  Turbine — March  5,  1910, 
Xo.  T3382  D. 
Electric  Driving. 

Economical  Features  of  Electric  Motor- 
Applications.  Charles  Robbins..  Shows 
how  a  problem  in  motor  drive  can  be 
handled  in  order  to  show  its  maximum 
{•(•f)nomy.  1 1000  w.  Jour  Am  Soc  of 
Mcch  l*'ngrs — April,  1910.     No.  13245  V. 

Mechanical  I'Vatures  of  Electric  Driv- 
ing in  Machine  Shops.  John  Riddtll. 
Deals  especially  with  the  electrical  eciuip- 
inent  of  machine  tools  in  the  plant  of  the 
General  I'^Iectric  Co.,  at  Schenectady. 
N.  Y.  Ills.  2500  w.  Jour  Am  Soc  nf 
Mcch  Engrs— April,  loio.     No.  13239  V. 

I'.Irctric  Drive  in  Textile  Mills.  Albert 
MihuDw.  Deals  especially  witli  the  cm- 
ploymenf  of  electric  power,  derived  from 
hydroelectric  systems  of  distribution,  for 
the  operation  of  textile  mills,  giving  a 
scries  of  curves  taken  with  a  delicate  re- 
cording tachometer.  3500  w.  Pro  Am 
Inst  of  I^lec  I-'ngrs — A()ril,  1910.  No. 
13230   V. 

The  Driving  of  Textile  I'actories.  A 
Comparison  Between  Electric  and  Steam 
Rope  Driving.  E.  (!roueh.  5000  w.  I^lee 
Kcv.  Eond — April   15,   loto.     No.  T3455  A. 

Electric  Individual  Drive  in  Continental 
Textile  Mills.     W.   R.   Rothenberg.     Illus- 
trated   description    of    plant     and     e(|uij) 
nicnt  of  .ill   machines  on  the  single  (Irive 

We  supply  copies  of  these 


system.     2500  w.     Elec  Rev,  Lond — April 

15,  1910.     Serial,     ist  part.     No.  13456  A. 

See   also   Cranes,   under   Transporting 

AND    CONVEYYING. 

Gas  Power. 

See  Gas  Power  Plants,  under  Combus- 
tion Motors. 
Lubricants. 

Graphite  as  a  Lubricant'.    Illustrated  de- 
scription of  a  graphite  lubricator,  manu- 
factured in  England.    1500  w.    Engr,  Lond 
— April  15,  1910.    No.  13468  A. 
Mechanical  Power. 

The  Influence  of  Mechanical  Power. 
Charles  Edward  Lucke.  Abstract  of  last 
Plewitt  lecture,  at  Cooper  Union.  Dis- 
cusses its  effect  on  present-day  conditions. 
1800  w.  Power — April  12,  1910.  No. 
13029. 
Piping  Systems. 

Identification  of  Piping  Systems  by 
Means  of  Colors  (Die  Kennzeichnung  von 
Rohrleitungen  im  Fabrikbetriebe  mittels 
Farben).  Gives  a  chart  of  colors,  sug- 
gesting additions  to  the  scheme  proposed 
by  W.  H.  Bryan.  Ills.  2000  w.  Stahl  u 
Eisen — March  9,  1910.     No.  13355  D. 

STEAM  ENGINEERING. 
Boiler  Corrosion. 

Boiler  Corrosion.  A  study  of  electro- 
chemical action  with  remarks  on  the  ex- 
periments carried  out  by  Prof.  C.  F.  Bur- 
gess. 2500  w.  Sci  Am  Sup — April  23, 
T9I0.  No.  13268. 
Boiler  Design. 

Something    About    Boiler    Stress    For- 
mulas.    Charles  J.   Mason.     Explains  the 
more  important  formulae  in  use.     700  w. 
lioilcr  IVfaker — April,   1910.     No.   12978. 
Boiler  Fittings. 

Boiler  Attachments  and  Funnel  Draft. 
11.  K.  Spencer.  Suggestions  relating  to 
attachments  necessary  to  the  operation  of 
boilers,  and  a  study  of  combustion  and 
draft.  3500  w.  Boiler  Maker — April, 
1 010.  No.  12979. 
Boiler  Furnaces. 

A  Smokeless  Soft  Coal  Furnace.  T. 
r.  Parker.  Illustrates  a  type  (^f  furnace 
for  horizontal  tubular  boilers  which  has 
successfully  prcvetited  smoke.  looo  w. 
Power — April  19.  1910.  No.  13185. 
Boiler  Management. 

Combustion  of  Coal.  Lewis  Sanders. 
Discusses  how  to  burn  coal  economically, 
and  ex|)lains  the  use  of  the  Orsat  ap- 
paratus for  ascertaining  the  amount  of 
C()»  in  the  flue  gases.  3500  w.  Jour  U  S 
Art— March-.April,  1910.  Serial.  1st 
I>.irt.  No.  13288  D. 
Boiler  Repairs. 

.See    Welding,    under    M  Am  ink    Works 

AM)    I'OI'NDKIKS. 

Condensers. 

Condensing.  W.  H.  Booth.  Brief  dis- 
cussion of  condensers  and  present  prac- 
tice. 1200  w.  Elec  Rev,  Lond — April  8, 
igio.     No.   13155  A. 

articles.     Sec  piuje  47Q. 
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Condenser  TnUes  .nul  C'irenlaliiifj: 
Water.  Nathan  Owil/.  States  hrielly  the 
advantaj^es  claimed  for  varii)ns  typi's  of 
condenser  Inbes.  disenssinj;  also  metluxls 
of  cleaning.  15(H)  w.  Power — April  u, 
1010.     No.    1. 10 J". 

l''nRlisli  Practice  in  C'ondensinp:  ]'>|uip- 
nient.  James  A.  Seaper.  Describes  and 
illnstrates  the  I.ehlanc  system,  air  and 
circnlatintr  pinnps  of  recent  design,  and 
systems  of  electric  drives  for  condenser 
auxiliaries.  30(hi  \v.  J'ovver — April  19, 
i()io.      No.    131S4. 

I'jiplish  Practice  in  Condensing  l'>|nip- 
ment.  James  A.  Seajjer.  Illnstrates  and 
describes  the  contraflo  condenser,  the 
Parsons  vacuum  auffmenter,  and  recent 
developments  in  the  jet  condenser  of 
different  types.  2500  w.  Power — April  5, 
1010.    No.  12912. 

Economizers. 

Sec  Feed-Water  Heaters,  under  Ste.\m 
Enginkkring. 

Engine  Economy. 

See  Central  Stations,  under  ELECTRI- 
CAL ENGINEERING,  Generating  Sta- 
tions. 

Engine  Erection. 

The  Erecting  and  Testing  of  a  High- 
Speed  Engine.  W.  S.  Douglas.  Prize 
paper.  Considers  the  round  of  operations 
in  erecting  and  testing.  Ills.  2600  w. 
Mech  Wld — April  15,  1910.  Serial,  ist 
part.    No.  13442  A. 

Engine  Governing. 

Governing  Rolling  Mill  Engines.  Dis- 
cussion of  W.  P.  Caine's  paper.  2500  w. 
Jour  Am  Soc  of  Mech  Engrs — April, 
1910.     No.   13241   F. 

Engines. 

1500-Brake-Horse  -  Power  High  -  Speed 
Steam-Engines.  Plates  and  description  of 
the  engines  for  a  power-house  at  Bahia 
Blanca,  Argentina,  for  the  Buenos  Aires 
and  Pacific  Ry  Co.  1500  w.  Engng — 
March  25,  T910.     No.  12937  A. 

Engine  Testing. 

Sec  Engine  Erection,  under  Steam  En- 
gineering. 

Feed  Water  Heating. 

Vqq(\  Water  Heaters  and  Economizers. 
William  F.  Fischer.  Discusses  the  effect 
of  oil  and  scale  forming  matter  in  open 
heaters;  the  live-steam  feed-water  heaters 
and  purifiers,  and  tlic  saving  from  using 
economizers.  1800  w.  Power — April  26, 
1910.     No.  13476. 

Feed  Water  Heaters  of  the  Closed 
Type.  William  F.  Fischer.  Gives  saving 
due  to  heating  feed  water  by  exhaust 
steam  in  closed  heaters,  and  effect  of 
scale  and  oil.  3000  w.  Power — April 
19.  1910.     No.  13180. 

Flue  Gas  Analysis. 

See  Boiler  Management,  under  Steam 
Engineering. 

Fuel  Purchasing. 

The  Purchase  of  Coal   for  the  Depart- 


nunt  of  Water  Supply,  Gas  and  I'-iectric- 
ity  of  New  York  City.  J.  Leggett  Pultz. 
Jncluding  a  description  and  criticism  of 
several  forms  of  coal  contracts  and  speci- 
lications,  the  coal  consumption  of  the  city 
departments,  and  a  proposed  uniform  and 
systematic  method  of  purchasing  coal. 
13000  w.  Dept  of  Water  Supply,  N  Y — 
-April,  1910.  No.  13269  N. 
Fuels. 

Unit  Coal  and  the  Composition  of  Coal 
Ash.  S.  W.  Parr  and  W.  F.  Wheeler. 
Presents  results  of  investigations  upon  the 
properties  of  actual  coal  as  distinguished 
from  the  mineral  constituents,  ii.soo  w. 
Univ  of  111,  Bui  No.  37— Aug.  9,  1909.  No. 
12959  N. 

Fuel  Oil.  E.  N.  Percy.  Deals  with  the 
extent  of  the  world's  supply  and  its  effect 
on  cost  as  compared  with  coal.  3000  w. 
Int  Marine  Engng — April,  1910.  Serial, 
ist  part.     No.  12819  C. 

Sec  also  Coke-Oven  Gas,  under  MIN- 
ING  AND   METALLURGY,   Coal  and 
Coke. 
Smoke  Prevention. 

Smoke  Prevention  in  Steam  Boiler 
Plants.  H.  D.  Frary.  (Second  article.) 
Illustrates  and  describes  special  methods 
and  appliances  for  preventing  smoke,  and 
discusses  conditions  in  large  cities.  6000 
w.  Minn  Engr — March,  1910.  No.  13076  C. 
Superheating. 

The  Effect  of  Superheated  Steam  on 
Cast  Iron  and  Steel.  Albert  A.  Gary. 
Calls  attention  to  precautions  necessary  in 
installations.  2500  w,  Ir  Age — April  7, 
19  TO.  No.  12946. 
Turbine  Nozzles. 

Efficiency  Tests  of  Steam  Nozzles.    Dis- 
cussion of  paper  by  F.  ?I.  Sibley  and  T. 
S.   Kemble.      4500  w.      Jour   Am   Soc  of 
Mech  Engrs — April,  1910.     No.  13242  F. 
Turbine  Plants. 

Plant  of  Pfister  &  Vogel  Leather  Co. 
Osborn  Monnett.  Illustrates  and  de- 
scribes a  modern  turbine  plant  designed 
for  limited  space  and  economical  opera- 
tion. 2000  w.  Powder — April  5,  1910.  No. 
12909. 

See  also  Central  Stations,  under  ELEC- 
TRICAL  ENGINEERING,    Generating 
Stations. 
Turbines. 

The  Relation  of  the  Steam  Turbine  to 
Modern  Central  Station  Practice.  G.  R. 
Parker.  Reviews  steam  turbine  principles, 
especially  considering  the  Curtis  impulse 
turbine  as  perfected  by  Emmet.  General 
discussion.  8000  w.  Jour  Assn  of  Engng 
Socs — Feb.,  1910.    No.  12962  C. 

The  Oerlikon  Series-Parallel  Steam 
Turbine  (Die  Oerlikon-Serie-Parallel- 
dampf turbine).  W.  Koeniger.  Describes 
a  turbine  for  use  with  either  live  or  ex- 
haust steam.  Ills.  2000  w.  Zeitschr  f  d 
Gesamte  Turbincnw^sen — March  20,  1910. 
No.  13384  D. 


We  supply  copies  of  these  articles.     See  page  479. 
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Recent  Eyermann  Steam  Turbines 
(Ncuere  Eyermann-Dampftiirbincn).  De- 
scribes and  illustrates  recent  examples  of 
this  type  of  turbine.  1800  w.  Zeitschr  f 
d  Gesamte  Turbinenvvesen — March  20, 
19 10.     No.   13387  D. 

See  also  Air  Compressors,  under  Power 
AND  Transmission. 
Valve  Setting. 

Setting  Link  Driven  Valves.  Warren 
O.  Rogers.  J'^xplains  the  setting  of  slide 
valves  of  hoisting  engines  driven  by  link 
motion  and  two  eccentrics.  Ills.  2500  vv. 
Power — April    F2,   1910.     Nn.    13025. 

TRANSPORTING   AND   CONVEYING. 
Coal  Handling. 

See  Central  Stations,  under  ELECTRI- 
CAL ENGINEERING,  Generating  Sta- 
tions. 
Cranes. 

An  OM-Time  Crane.  F.  G.  Haldy.  Brief 
illustrated  description  of  an  old  tread- 
mill crane  at  Treves,  Germany.  500  w. 
Cassier's  Mag — April,  1910.     No.  13195  H. 

The  Crane  Equipment  of  the  Hamburg 
Branch  of  the  Vulcan  Works,  Stettin  (Die 
Hellinganlage  des  Stettincr  Vulcan, 
Zweignicderlassung  Hamburg).  A.  Cy- 
ran.  Detailed  description.  Ills.  Serial. 
1st  part.  2500  w.  Zeitschr  d  Ver  Deutsch- 
cr  Ing — March  5,  19 10.     No.  13508  D. 

Electric  Driving  of  Machines  of  Inter- 
mittent Operation,  with  Particular  Refer- 
ence to  Cranes  (Note  sull'  Azionamento 
rlcttrico  rlclle  Macchine  a  I'lnizionanunto 
intcnnittcnte  cd  in  Particolarc  dellc  Gru). 
\'l.  Sacerdote.  Di.scusses  the  choice  of  mo- 
tors for  this  service.  Ills.  3800  w.  Ann 
d  Soc  d  Ing  c  d  Arch  Ital — March  1, 
1910.  No.  13345  I'- 
Elevators. 

'Ihe  h^levatnr  Installation  of  the  Metro- 
politan Life  Tower.  Herbert  I".  Wade. 
Illustrated  detailed  descrijition  of  the  Otis 
system  as  installed  in  a  44-story  building. 
1500  w.      Sci   Am — April   30,    1910.      No. 

T,1S74- 
Grain  Handling. 

Sec    Grain    Elevators,    midcr    M  AKIXh' 
AND   NAVAL   I-INGLN  I'.I-.KING. 
Lifting  Magnets. 

Lifting   Magnets   in  the   I'onndry.     A.  ( '. 
Lastwf)od.     Abstract  of  a  paper  rc.id  be 
fore    the    T'itfsbtirg    l'"()und.    Assn.       Ilhis 
tr.iles   ;ind    describes   a    lunnbcr   of    appli 
cations.     3f»'>o  w.      Ir    Ird    \U\      April    ji. 
1910.     Nf).   r328<j. 

MISCELLANY. 
Aerodynamics. 

The     Installiition     of     .in     .Xerodynamic 
Labor.itory   (Installation  (I'un   Ldjoratoire 
d'Aerodyiiamiciue),       M.    G.    LifTcI.       \U' 
scribes  a   laboratory  e<|nipprd   by    the   ;ni 
thor    for  the   study   of   air   resistance,   the 
methods    of    exprrimcnt,    and    results    ob 
taitied.     Ills.     m5(K)  vv.     Mem  Soc  hig  Civ 
dc  France — Jan.,  1910.     No.  13304  G. 


Aeronautics. 

Motive  Flying  Machines  (Motor-Flug- 
maschinen).  Johann  Trnovsky.  A  review 
of  the  leading  types  of  airships  and  aero- 
planes. Ills.  8500  w.  Oest  Wochenschr 
f  d  Oeffent  Baudienst — March  5,  1910.  No. 
13500  D. 

Aviation  (L' Aviation).  Commandant 
Paul  Renard.  The  first  part  of  the  serial 
discusses  the  fundamental  principles  of 
aeronautics.  Serial,  ist  part,  iiooo  w. 
Rev  Gen  des  Sci-^March  15,  19 10.  No. 
I 33 19  D, 

Longitudinal  Equilibrium  and  Curvature 
of  Aeroplane  Planes  (L'Equilibre  longi- 
tudinal et  la  Courbure  des  Surfaces  por- 
tantes  des  Aeroplanes).  Rene  Arnoux. 
A  theoretical  discussion.  Ills.  6500  w. 
Mem  Soc  Ing  Civ  de  France — Jan.,  1910. 
No.  1 3305  G. 

Aeronautic  Progress  .Mong  Construc- 
tive Lines.  Marius  C.  Krarup.  The  first 
of  a  series  of  articles  discussing  aeronautic 
construction.  1000  w.  Automobile — April 
14,  1910.    Serial,    ist  part.    No.  131 15. 

The  Construction  of  Aeroplanes.  The 
present  article  gives  an  illustrated  -de- 
scription of  the  latest  Farman  biplane. 
2500  w.  luigr,  Lond — .Vpril  8,  1910.  Serial. 
1st  part.    No.  13171  A. 

The  Military  Aspect  of  Dirigible  Bal- 
loons and  Aeroplanes.  J.  E.  Capper.  Re- 
views briefly  the  progress  made  and  prob- 
able developments,  discussing  how  best  to 
utilize  these  machines.  Discussion.  3500 
w.  Jour  U  S  Art — March-April,  1910. 
No.   13285  D. 

A  Possible  Use  for  Aeroplanes  in  War 
Suggested  by  Witnessing  Their  Flight  at 
Los  Angeles.  S.  F.  Bottoms.  Discusses 
their  use  for  dropping  high  explosives  on 
hostile  forts  or  armies  in  the  field.  600  w. 
Jour  U.  S  .Art— March-.\pril,  1910.  No. 
132^3  D. 

The  Wright  J'lyer  and  Its  Possible  Uses 
in  War.  F.  K.  Humphreys.  Considers  the 
uses  from  a  military  stanpoint.  Ills.  2000 
w.  Jour  U  S  Art — March-.\pril,  1910.  No. 
13284  D. 

The  ()lympia  Aero  b'.xhibition.  W.  S. 
Aston.  Illustrated  description  of  the 
show  ;ind  Si)me  of  the  notable  exhibits 
2o(xi  w.  Sci  .'\m  Sup — .April  9,  19 10.  No. 
ij«)84. 

I  he    hirst     \\iation    Mi-el    in    America. 
Lcroy   VV.   Allison.     A    record  of  Ihe  per 
form.inces    and    an    illustr.ited    description 
of  the  m.ichines.     38<x>  vv.     Mach,  N  V — 
April,    i()io.      No.    12899  C. 

Bread  Making. 

hread  Making  by  Machinery  (La  Pani- 
licalion  mt''c.ini(|ue).  L.  Ammann.  Dis- 
cusses tin-  liNgiinic  import.'ince  of  the 
»  Miplo\  iniiU  of  m.ichinery  in  bread  m.»king 
and  (K'scribcs  v.irious  ujachines.  Ills.  5000 
w.  Bill  Soc  d'Encour — F'eb..  i<)io.  No. 
1 33 1 8  G. 


II' c  Mil'f'ly  CO  fid  of  thcic  artUlcs.     Hcc  lunjc  479. 
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Guns. 

Till-  l.it\'  and  Power  of  Heavy  Ord- 
nance, lulitorial  reply  to  criticisms  of  an 
earlier  article  on  the  erticicncy  of  guns  and 
matters  related.  ,K>oo  \v.  I'-HRiUT — April 
15.  i<)io.     Xo.  I34(^>5  A. 

Airship  dims.  Illustrates  and  describes 
guns  developed  by  Krupps  and  by  the 
Ehrhardts  to  contend  against  airships. 
TOGO  \v.  Jour  U.  S.  Art — March-April. 
1010.     Xo.  1.^286  D. 

Safety  Devices. 

The  Protection  of  bjuplovees  in  Cotton 
Mills.  11.  M.  Crawford,  illustrates  and 
describes  methods  of  fencing  self-acting 
mules.  2500  w.  Cassier's  Mag — April, 
TQTo.    No.  13 193  B. 

Textile  Machinery. 

Calico  Printing  Mechanism.  James 
Robinson.  Reviews  the  mechanism  em- 
ployed in  a  modern  calico  printing 
works.     Ills.     18500  w.     Manchester  Assn 


(•f  I'jigrs.  (  Adv  Copy)  — .March  u.  I'jio. 
.Xo.  i.ygi   .X. 

Weaving  Appliances.  I'Vank  Xa.^mith. 
Read  before  the  Manchester  Assn.  of 
Engrs.  Describes  the  essential  operative 
mechanisms,  and  appliances  for  the  pur- 
pose of  increasing  production.  Ills.  1600 
w.  Mech  Engr— .March  25,  1910.  Serial. 
1st  part.     Xo.  12931  A. 

See    also    Safety    Devices,    under    Mis- 

(  I-.M.ANV. 

Textile  Mills. 

A  Modern  Cotton  Mill.  .'\n  illustrated 
detailed  description  of  one  of  the  latest 
Lancashire  factories,  giving  a  description 
of  the  lay-out  and  arrangement  of  the 
various  departments,  and  describing  appli- 
ances of  special  interest.  2500  w.  Engr, 
Lond — April  8,  1910.  Serial,  ist  part.  Xo. 
13169. 

See  also  Electric  Driving,  under  Power 
AND  Transmission. 
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COAL  AND  COKE. 

Alaska. 

The  Alaska  Coal  Cases.  H.  V.  Win- 
chell.  A  statement  of  facts  relating  to 
the  Cunningham  claims  in  Alaska,  and 
discussion  of  the  attitude  of  the  U.  S. 
Government  in  regard  to  their  develop- 
ment. 4500  w.  Eng  &  Min  Jour — April 
23,  1910.     Xo.   13414-  *. 

The  Controller  Bay  Coal  Field.  George 
Watkin  Evans.  An  estimate  of  the 
amount,  cost  of  mining  and  probable  mar- 
ket of  coal  in  this  tield.  Map  and  Ills. 
4000  w.  Mines  &  Min — April,  1910.  Xo. 
12867  c. 
Australia. 

The  Geology  of  Victoria  Coal  Deposits. 
T.  S.  Hart.  Presents  a  "moditned  drift 
theory"  to  explain  the  Powlett  tield  de- 
posits. 2000  w.  Aust  Min  Stand — March 
16,   1910.  Serial,   ist  part.   Xo.   13487  B. 

The  Coal  Mining  Industry  of  Victoria. 
An  illustrated  account  of  the  official  open- 
ing of  the  Powlett  field,  with  history  of 
the  enterprise.  4000  w.  Aust  Min  Stand 
— March  16.  19 10.  Xo.  13486  B. 
Briquetting. 

The  Fuel-Briq netting  Industry.  Charles 
L.  Wright.  An  illustrated  article  giving  a 
classitication  of  fuel  dryers  and  briquetting 
machines.  2200  w.  Engineering  Magazine 
— May,  1910.  Xo.  13590  B. 
Coke-Oven  Gas. 

The  Use  of  Coke-Oven  Gas  as  Fuel. 
Thomas  J.  Brown.  Read  before  the  Min. 
Soc.  of  Xova  Scotia.  Gives  details  of  the 
plant  of  the  Xova  Scotia  Steel  &  Coal 
Co..  explaining  how  the  waste  gases  were 
utilized  as  fuel.  2000  ^^\  Can  ]\Iin  Jour — 
April   15.   19 10.     Xo.   1 3 186. 


Coking  By-Products. 

The  Utilization  of  Germany's  Xatural 
Resources  (Die  Auswertung  vaterland- 
ischer  Bodenschatze).  F.  E.  Junge.  A 
discussion  of  the  importance  of  by- 
product recovery  in  the  utilization  of  coal. 
4000  w.  Tech  u  Wirt — March,  1910.  Xo. 
13521  D. 

The  Manufacture  of  Benzol  (La  Fabri- 
cation du  Benzol).  A.  Grebel.  Describes 
the  process  of  recovery  from  coke-oven 
gas.  Ills.  4500  w.  Genie  Civil — March 
19,  1910.  Xo.  13338  D. 
Electric  Power. 

An  Electrical  Safety  System  for  Use 
in  Mines.  H.  J.  Fisher.  Illustrated  descrip- 
tion of  a  system  to  reduce  the  risks  at- 
tending the  use  of  trailing  cables  and 
portable  electrically-driven  machinery  in 
mines.  2500  w.  Elect'n,  Lond — April  i, 
1 910.     Xo.  13044  A. 

The  Relative  Merits  of  Direct-  and 
Three-Phase  Alternating  Currents  for 
Colliery  Work.  C.  R.  M.  Young.  Read 
before  the  Xew'castle  Sec.  of  the  Inst,  of 
Min.  Elec.  Engrs.  A  comparison  of  their 
reliability  cost,  and  flexibility.  4500  w. 
Ir  &  Coal  Trds  Rev — April  8,  1910.  Xo. 
13176  A. 

Electrical  Breakdown  in  Collieries : 
Their  Cause  and  Prevention.  H.  J.  Fish- 
er. Read  before  the  X'^ewcastle  Branch  of 
the  Inst,  of  Min.  Elec.  Engrs.  Also  dis- 
cussion. Discusses  faults  on  cables  due  to 
bad  design,  faulty  operation,  machinerv, 
bad  work  and  moisture.  7500  w.  Ir  & 
Coal  Trds  Rev — March  25,  1910.  Xo. 
12943  A. 

The  Electrification  of  Murton  Colliery, 
County   Durham.      A  descriptive   account 


Wc  supt'ly  copies  of  these  articles.     See  page  479. 
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of    the    change    from    steam    to    electric 
power.     4000  w.     Ir  &  Coal  Trds  Rev — 
April  15,  1910.     No.  13474  A. 
England. 

See  Boring,  under  Mining. 
Explosions. 

Mine  Explosions  at  Stearns,  Ky.  Lo- 
cation and  description  of  the  mines,  and 
of  the  peculiar  action  of  the  explosive 
force.  Plans.  2200.  w.  Mines  &  Min — 
April,  1910.  No.  12870  C. 
France. 

The  Lorraine  Coal  Basin  (Le  Bassin 
houiller  de  la  Lorraine).  Gabriel  Sepul- 
chre. A  detailed  report  on  its  extent,  im- 
portance, development,  etc.  Ills.  loooo 
w.  Tech  Mod— March,  1910.  No.  13325  D. 
Manchuria. 

The  Fushun  Colliery,  South  Manchuria. 
Warden  A.  Moller.  Brief  description  of 
sub-bituminous  mines  now  being  opened. 
1000  w.  Bui  Am  Inst  of  Min  Engrs — 
April,  1910.  No.  13539  F. 
Mine   Dust. 

The  Ignition  of  Coal  Dust  by  Single 
Electric  Flashes.  Abstract  of  a  paper  by 
Dr.  W.  M.  Thornton  and  E.  Bowden,  be- 
fore the  Inst,  of  Min.  &  Mech.  Engrs. 
Discusses  results  of  exhaustive  experi- 
mental investigations.  Discussion.  7000 
w.  Ir  &  Coal  Trds  Rev— April  15,  1910. 
No.  13473  A. 
Mine  Fires. 

Mine  Recovery  with  Oxygen  Helmets. 
R.  Y.  Williams.  Describes  the  recovery 
of  the  fire-sealed  area  of  the  Majestic 
mine.  Ills.  2500  w.  Min  Wld— April  2, 
1910.  No.  12881. 
Mine   Waters. 

The  Clarification  of  Pit  Effluent 
Waters.  Brief  description  of  methods 
used  in  the  Westphalian  mining  district 
in  Germany.  1000  w.  Ir  &  Coal  Trds 
Rev— April  i,  19 10.  No.  13064  A. 
Mining. 

Safe  Methods  of  Coal  Mining  (Die  fiir 
die  Sicherheit  der  Arbciter  zwcckmassig- 
sten  ArtcMi  des  Ausbaucs  vor  .Ahbaucii 
und  der  Flo/.vcrhicbcs  beim  Steinkohkn- 
bergbaii).  Dr.  Nicss.  The  first  part  dis- 
cusses the  prevention  of  falls  of  roof  and 
coal.  Ills.  Serial.  ist  part.  4500  w. 
Gliickauf— March   19,  1910.     No.   13376  D. 

Advance  and  Retreat  Room — and — 
Pillar  System.  H.  J.  Nclms.  Describes  a 
plan  for  developing  a  coal  mine  on  this 
system.  700  w.  I'^ng  &  .Min  Joitr — April 
23,   19 10.      No.    1 34 1 8. 

Mining  Thick  Scams  in  the  Knlir  Dis- 
trict (Der  Abbau  bcsondcrs  miichtiger 
Flozc  ini  Ruhrbe/irk).  Hcrr  Unterhossel. 
Illustrated  deseription  of  methods.  4000 
w.  Gliickauf— March  5.  1910.  No.  13370  D. 

Mining  Thick  Seams  in  the  St.  ICtienne 
liasin  (Der  Abbau  besondors  miichtiger 
IHozc  im  Beckeii  von  I'.t.  I'.tienne).  Ilerr 
'iUntcrhossel.      Illustrated     description     of 


methods.      1600  w.      Gluckauf — March   5, 
1910.     No.  13371  D. 
Mining  Hygiene. 

How  European  Collieries  Are  Safe- 
guarded. An  account  of  methods  adopted 
to  improve  conditions  and  prevent  disease, 
and  precautions  to  eliminate  explosions 
and  increase  efficiency.  3000  w-.  Eng  & 
Min  Jour — April  15,  1910.  No.  13130. 
Mining  Royalties. 

The  Checking  of  Coal  Royalty  Ac- 
counts. R.  Wilson  Bartlett.  Considers  in 
their  order  the  chief  features  met  with  in 
the  usual  form  of  mineral  leases.  2800  w. 
Ir  &  Coal  Trds  Rev— April  i,  1910.  No. 
13062  A. 
Mining  Wages. 

Wages  in  the  German  and  British  Min- 
ing Industries  (Deutsche  und  britische 
Bergarbeiterlohne).  Ernst  Jiingst.  A 
statistical  review,  covering  the  last  quar- 
ter-century. 4000  w.  Gluckauf — March 
12,  1910.  No.  13375  D. 
Washing. 

Coal  Washing  Plant.  Illustrated  de- 
scription of  a  plant  with  patent  condition- 
ing draining  machine.  1000  w.  Ir  &  Coal 
Trds  Rev — April  i,  1910.    No.  13063  A. 

Eliminating  Dust  from  Anthracite 
Breaker.  J.  J.  Jones.  Describes  a  dust 
eliminator  patented  by  B.  G.  Carpenter  & 
Co.,  stating  the  advantages  claimed.  1000 
w.  Eng  &  Min  Jour — April  2,  1910.  No. 
12878. 

COPPER. 
Analysis. 

Methods  of  Analysis  at  Cananea  Con. 
Property.  Evans  W.  Buskett.  Gives  the 
methods  used  in  the  routine  analyses  of 
slags,  ores,  bullion,  etc.,  at  the  Ronquillo 
laboratory  of  the  Cananea  Consolidated 
Copper  Co.,  S.  A.  4000  w.  Min  Wld — 
April  2,  1910.     No.  12882. 

Arizona. 

Courtland,  Ariz.,  and  Its  Mining  Pos- 
sibilities. Charles  A.  Dinsmore.  An  illus- 
trated article  giving  information  concern- 
ing the  condition  of  this  copper  camp. 
2500  w.  Min  Wld — April  9,  1910.  No. 
13019. 

Copper  Deposits  of  the  Globe-Kelvin 
Districts.  Edwin  Higgins.  Describes  the 
geology,  the  deposits,  development  work, 
etc.,  of  districts  in  Arizona  giving  promise 
of  valuable  production.  Maps  &  Ills.  2000 
w.  Eng  ^:  .Mill  Jour — April  9,  1910.  Serial. 
i^t   i).'irt.     No.   13007. 

Australia. 

Kyloe  Copper  Mine,  .\daminaby  (N.  S. 
W. ).  Describes  the  mine  and  ore-dress- 
ing plant.  Ills.  2500  w.  .\ust  Min  Stand 
—  M.ircli  2,   i()io.     No.   13035  W. 

Converters. 

!^i'r  .Mattes,  niuler  Cofthk. 
Mattes. 

^  The  Behavior  of  Copper-Matte  land 
(Topper- Nickel  Matte  in  the  Bessemer 
Converter.     David  11.  Browne.     Gives  re- 


W«  supply  copies  of  these  articles.     See  paije  47Q. 
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sulis   of   experimental    study   and   conclu- 
sions.   Curves  &  tables.    2500  w.    Bui  Am 
Inst    of    Min    Engrs — April,    1910.       No. 
13538  F. 
Nevada. 

Conditions  in  the  Yerington  Copper 
District.  John  Tyssowski.  Map  of  prin- 
cipal mines  of  the  district  with  state- 
ment of  present  conditions.  1500  w.  Eng 
&  Min  Jour — April  9,  1910.  No.  13005. 
Refining. 

The  Electrolytic  Process  of  Copper  Re- 
fining. H.  Schroder.  Illustrates  and  de- 
scribes Australian  plants  and  process 
used.  2500  vv.  Aust  Min  Stand — Feb.  16, 
1910.  Serial,  ist  part.  No.  13033  B. 
Reverberatory  Furnaces. 

Smelting  Copper  in  Small  Reverbera- 
tory Furnaces.  Edwin  M.  Clark.  Illus- 
trates and  describes  a  small  reverberatory 
smelting  furnace  used  in  Mexico,  giving 
results.  2000  w.  Min  &  Sci  Pr — April  23, 
1910.     No.  13585. 

Theoretical  Notes  on  Reverberatory 
Furnaces.  C.  A.  Grabill.  A  comparison 
of  results  with  different  fuels.  3500  w. 
Eng  &  Min  Jour — April  16,  1910.  No. 
13129. 
Slags. 

Notes  on  the  Metal  Losses  in  Copper 
Slags.  C.  A.  Grabill.  A  study  of  phy- 
sical and  chemical  losses  and  their  causes. 
2500  w.  Eng  &  Min  Jour — April  9,  1910. 
No.  13009. 
Smelters. 

The  Granby  Smelter  Equipment.  B. 
L.  Sackett.  Illustrates  and  describes  the 
handling  and  treatment  of  the  copper  ore 
at  this  smelter  in  N.  Dakota.  4500  w^ 
Mines  &  Min — April,  1910.     No.  12861  C. 

The  Washoe  Reduction  Works  in  1909. 
An  account  of  recent  additions  and  im- 
provements. Ills.  4000  w.  Mines  &  Min 
— April,  1910.    No.  12860  C. 

The  New  International  Smeltery  at 
Toole,  Utah.  John  Tyssowski.  Illus- 
trated description  of  the  plant  designed 
to  smelt  the  Utah  Consolidated  and  cus- 
tom ores.  2200  w.  Eng  &  Min  Jour — 
April  23,  1910.     No.  13415- 

The  Steptoe  Smelting  Plant,  Nevada. 
Leroy  A.  Palmer.  Illustrated  detailed 
description  of  this  plant.  4000  w.  Min 
Wld — April  2,  1910.    No.  12879. 

The  Cerro  de  Pasco  Smelting  Works, 
Peru.  Lester  W.  Strauss.  Trans,  from 
Bol.  de  la  Direc.  de  Fomento.  Descrip- 
tion of  the  largest  installation  of  the 
kind  in  South  America.  Ills.  3500  w. 
Min  Wld — April  2,  1910.  No.  12883. 
Washington. 

The  Northern  Cascades.  Horace  F. 
Evans.  Describes  the  geology  of  the  Oso- 
yoos  basin  in  the  state  of  Washington  and 
gives  the  history  of  the  discovery  of  cop- 
per deposits  and  their  development.  1500 
w.  Min  &  Sci  Pr — March  26.  19T0.  No. 
12804. 


GOLD    AND   SILVER. 
Alaska. 

.Sci-   Placers,  under  CioLi)  .\.\u  Silver. 
Australia. 

Some  Geological  Considerations  Affect- 
ing Western  Australian  Ore-Deposits.  A 
Montgomery.  Abstract  of  paper  read  be- 
fore the  Aust.  Inst,  of  Min.  Engrs.  Gives 
a  resume  of  the  geological  history  and  a 
statement  of  conclusions  and  deductions. 
3500  w.  Min  Jour — April  16,  1910.  No. 
1344 1  A. 
Cyaniding. 

Extraction  Percentages  in  Metallurgical 
Plants.  H.  A.  Megraw.  A  discussion  of 
the  methods  of  calculating  and  explana- 
tion of  a  system.  2000  w.  Eng  &  Min 
Jour — April  2,   1910.     No.   12871. 

Cyanidation  of  Silver-Gold  Ores  at 
Guanajuato.  J.  A.  Reid.  Abstract  of 
paper  read  before  the  Min.  Soc.  of  Nova 
Scotia.  An  account  of  the  treatment  of 
low-grade  silver-gold  ores  by  the  cyanide 
process.  3500  w.  Min  Wld — April  9, 
1910.  No.  13022. 
Mexico. 

Alamos-Promonitos  District.  Map  and 
description  of  this  region  in  Mexico, 
which  has  yielded  precious  metals 
amounting  to  $100,000,000  in  value.  900 
w.     Min  &  Sci  Pr — April  16,   1910.     No. 

13291. 
Nevada. 

Kimberly,  Nevada.  Jay  A.  Carpenter. 
Illustrated  description  of  this  mine  and 
its  development.  1200  w.  Min  &  Sci  Pr — 
April  2,  1910.    No.  12967. 

Ontario. 

Porcupine  Gold  Fields  Being  Actively 
Exploited.  Alex.  Gray.  Information 
concerning  this  district  and  adjoining  ter- 
ritory. 3500  w.  Min  Wld — April  9,  1910. 
No.    1302 1. 

Oregon. 

The  North  Pole  Mine,  Baker  County, 
Oregon.  Emil  Melzer.  An  account  of  an 
important  gold  mine  worked  by  tunnels. 
Section.  1500  w.  Eng  &  Min  Jour — 
April  23,  1910.  No.  13416. 
Placers. 

The  Innoko  Placer  District,  Alaska.  A. 
G.  Maddern.  Abstract  from  Bui.  240,  U. 
5.  Geol.  Surv.  Sketch  map  and  account 
of  the  discovery  of  placer  gold.  2000  w. 
Min  Wld — April  16,  1910.     No.  13145. 

The  Alluvial  Gold  Fields  of  Quebec. 
Alexander  Gray.  Gives  the  history  of 
this  area,  and  the  present  exploitation  and 
development.  2500  \v.  Min  Wld — April 
16,  1910.  No.  13144. 
Quebec. 

See  Placers,  under  Gold  and  Silver. 

IRON  AND  STEEL. 
Analysis. 

Acid  Open-Hearth  Slag  and  Its  Anal- 
ysis. F.  C.  T.  Daniels.  Gives  a  method 
of  analysis  for  silica,  ferrous  oxide,  man- 
ganese   oxide,    ferric    oxide    and    metallic 
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.'Ton.      20OO  w.      Ir  Trd   Rev — March   31, 
1910.     Xo.  12809. 

Standardization  of  Permanganate  So- 
lutions in  the  Reinhardt  Titration  Method 
(Titerstellung  von  Kaliumpermanganat- 
losungen  zur  Eisentitration  nach  Rein- 
hardt). Results  of  an  experimental  in- 
vestigation. 2700  w.  Stahl  u  Eisen — 
March  9,  1910.  Xo.  13357  D. 
Australia. 

Two  Important  Iron  Ore  Deposits  of 
Australia.  J.  Bowie  Wilson.  The  de- 
posits of  Iron  Island  consists  of  hematite 
and  magnetite ;  Koolan  Island  contains 
larger  bodies.  Ills.  1500  w.  Eng  &  Min 
Jour — April  2.  19 10.  Xo.  12876. 
Blast-Furnace  Gas. 

Possible  Uses  of  Waste-Gas  Power.  I. 
V.  Robinson.  Abstract  of  a  paper  read 
before  the  W.  of  Scotland  Ir.  &  Steel  Inst. 
Deals  only  with  waste  gases  from  the 
blast  furnace.  3000  w.  Ir  &  Coal  Trds 
Rev — April  8,  19 10.     Xo.  13 177  A. 

The   Gas-Cleaning   Plant   of    the    Beth- 
len-Falvahiitte    in    Schwientochlowitz,    up- 
,  per  Silesia   (Die  Gasreinigungsanlage  der 
■  Bethlen-Falvahiitte   in    Schwientochlowitz. 
O.-S.).     Fr.  Berger.     Illustrated  descrip- 
tion.    1800  w.     Stahl  u  Eisen — March  16. 
1910.     Xo.  13361  D. 
Blast-Furnace   Plants. 

The  Xew  Bhist-Furnace  at  the  Gute- 
hoffnungshiitte  (Die  neue  Hochofenanlage 
der  Gutehoffnungshiitte).  Fr.  Frulich. 
Illustrated  description.  Plates.  1800  w. 
Stahl  u  Eisen — March  16.  1910.  Xo. 
13360  D. 
Blast-Furnace  Practice. 

The  DccfMiiposition  of  Carbon  Monox- 
ide in  Presence  of  Catalytic  Agents  and 
in  the  Blast  l''urnace.  Fritz  Zimmermann. 
Read  before  the  X.  Y.  section  of  the  Am. 
Elec.  Chem.  Soc.  Studies  and  experi- 
ments of  reactions  in  the  blast  furnace. 
2500  w.  Met  &  Chem  Engng — April. 
1910.      Xo.   12798  C. 

Calculation  of  Air  Supply  for  Blast 
Furnaces  (Berechnung  der  Windmenge 
fiir  Hochofen).  Discusses  and  com|)ares 
the  results  of  three  methods,  based  on 
the  dimensions  of  the  blower,  the  coke 
consumption,  and  the  composition  of  the 
waste  gases.  2S<K)  w.  Stahl  u  Eisen — 
March  23,  19 ro.  Xo,  13364  D. 
Blast  Furnaces. 

The  Wvv  IMant  of  the  Struthers  Fur- 
nace Co.  Illustrated  descrif)tion  of  thi- 
rebuilcling  and  modernizing  of  a  preemi- 
nent Ohio  furnace.  1200  w.  Ir  I'nl  Rev 
—April  14,  1910.  Xo,  13116. 
Canada. 

Canadian  Iron  and  Steel.  Watson 
Griftin.  Reviews  the  development  of  this 
industry.  1500  w.  Can  .Min  Jour — .\pril 
r,   F910.     Serial,     ist   part.     Xo.    1204') 

Iron  and  Steel  Production  in  C.in.id.j 
T.  Good.  A  report  of  recent  production 
and     the     importance     of     the     industry. 


2500  w.    Cassier's  Mag — April,  19 10.    Xo. 
I 3 192  B. 
China. 

The  Tayeh  Iron  Mines.  A.  J.  Seltzer. 
An  account  of  mines  in  China,  which 
have  been  worked  since  1888,  giving 
analyses  of  the  ore  and  limestone,  and 
the  raw  and  finished  products  of  the 
Hangyeng  works.  2500  w.  Min  Sci  Pr — 
April  16,  1910.  Xo.  13290. 
Electrometallurgy. 

The  Development  of  Electric  Steel 
Plants  (Zur  Entwicklung  der  Elektro- 
stahlanlagen).  A  list  of  the  electric  steel- 
furnace  installations  in  all  parts  of  the 
world,  with  data  of  capacity,  power  re- 
quirements, products,  etc.  2500  w.  Stahl 
u  Eisen — March  23,  1910.    Xo.  13363  D. 

The  Present  Status  of  the  Electric 
Steel  Industry.  From  StaJil  und  Eisen. 
List  of  installations,  in  American  and 
European  works,  with  data  as  to  the  sys- 
tem employed,  the  capacity  and  character 
of  the  product.  1200  w.  Ir  Age — April 
14,  1910.    Xo.  13093. 

Electricity  in  Iron  and  Steel  Manu- 
facture. A.  S.  Atkinson.  Reviews  re- 
sults in  Germany,  Sweden  and  Xorway, 
Canada  and  the  United  States.  2200  w. 
Ir  Trd  Rev — April  28,   1910.     Xo.   13577. 

The  South  Chicago  Electric  Furnace 
Plant  of  the  United  States  Steel  Corpora- 
tion. Illustrated  description  and  informa- 
tion relating  to  this  Bessemer  converter, 
electric  furnace  combination  plant.  3000 
w.  Met  &  Chem  Engng — April.  1910.  Xo. 
12797  c. 

The  Girod  Electric  Furnace  and  Metal- 
lurgical Works  (Der  Girod-Ofen  und 
die  elektrischen  Schmelzwerke,  System 
Paul  Girod).  W.  Borchers.  Describes 
particularly  the  Ugine  plant.  Ills.  Serial. 
1st  part.  1500  w.  Oest  Zeitschr  f  Berg- 
u  Hiittenwcsen — March  19,  1910.  Xo. 
I33(x)  I). 
France. 

The  Briey  Iron  Ore  Deposits  in  France. 
Gives  the  early  history  of  these  remark- 
able deposits,  and  general  information. 
I2(X)  w.  Ir  .\ge — .April  14.  i()io.  Xo. 
I30(;2. 

Deposits  of  Iron  Ore  in  the  French 
.Alps  (Die  I'^isenerzvorkonmien  in  der 
I^Viinkischen  Alb),  E,  Holzapfel.  A  re- 
view of  their  extent  and  a  description  of 
the  (ie|)osits.  Ills,  (hxx)  w.  (lliickauf — 
Manh  u,  H)io.  \o.  \},^^'/}^  D. 
Minnesota. 

1  he  Mimiesot.i  Iron  Ranges.  G.  O. 
Virtue.  Information  concerning  produc- 
tion, tr.insportation  facilities,  conditions." 
labor,  mining,  wages,  cost  of  living,  and 
rel.ited  m.itters.  i<>5(x:>  w.  Bui  Bureau  of 
L.il)(>r  Sept..  I(X)9,  Xo.  130(17  X. 
Open-Hearth. 

An  h'xperimenfal  Investigition  of  the 
lloesch  Process  ( Experimentelle  Unter- 
suchungen     des     Iloechverfahrens).      Vv. 


\\\'  xiifply  cof'ic:   cj    I  lies,'  articles.      Sec  f'affc  770. 
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Sprinijoruni.  A  rci)()rt  of  an  cxtciuit-cl  in- 
vestigation of  the  utilization  of  licat  in 
the  process.  Ills.  8700  w.  Slahl  u  l^iscii 
— March  0,   1910.      No.   13356   1). 

See    also    Analysis,     under     Iron     and 
Stkki.. 
Open-Hearth  Furnaces. 

Water  Cooling  Devices  for  Open 
Hearth  Furnaces.  Jllustratcs  and  de- 
scribes a  circulating  system  installed  at 
South  Sharon,  Pa.  700  w.  Ir  Age — 
April  21,  igio.     No.   13279. 

A  New  Reversing  Valve  for  Regenera- 
tive Furnaces  (Xeues  Umschalteventil 
fiir  Regenerativfeuerungen).  Illustrated 
description.  1500  w.  (iiesserei-Zeit — March 
I.  iQio.  No.  13365  D. 
Rolling  Mills. 

The  Flattening  Effect  of  Rolling  (Das 
Breiten  beim  Walzen).  Ernst  M.  Scheld. 
A  discussion  of  the  laws  governing  lateral 
extension  in  rolled  material.  Ills.  3300  w. 
Stahl  u  Eisen — March  9,  1910.  No. 
13358  D. 

A  Graphical  Method  of  Investigating 
the  Speed  Ratio  in  Roll  Trains  (Ein 
graphisches  Verfahren  zur  Untersuchuno- 
der  Geschwindigkeitsverhaltnisse  von  Um- 
kehrstrassen).  Oskar  Rudbach.  De- 
scribes a  method  involving  the  use  of 
continuous  indicator  diagrams.  Ills.  2500 
w,  Stahl  u  Eisen — March  23,  1910.  No. 
13362  D. 

LEAD  AND  ZINC. 
Lead  Smelting. 

Midvale  Blast  Furnace  Practice.  Leroy 
A.  Palmer.  Illustrates  and  describes  the 
arrangement  and  management  of  lead  fur- 
naces. 2000  w.  Mines  &  Min — April, 
19 10.      No.   12866  C. 

Smelting  Bismuth-Lead  Ore,  Sinaloa, 
Mexico.  S.  E.  Bretherton.  Describes  the 
ore  and  method  of  treatment,  2000  w. 
Eng  &  Min  Jour — April  9,  1910.  No. 
13008. 

Silver-Lead  Smelting  in  Tasmania. 
Theodore  Kapp.  An  account  of  the 
smeltery  erected  by  the  Tasmanian 
Smelting  Co.,  near  Zeehan.  1500  w.  Eng 
&  Min  Jour — April  2,  1910.  No.  12877. 
Tasmania. 

Notes  on  the  Zeehan  Mining  Field, 
Tasmania.  Gerard  W.  Williams.  De- 
scribes the  tin-silver-lead  deposits,  min- 
ing methods,  and  metallurgical  work. 
3000  w.  Eng  &  Min  Jour — April  2,  1910. 
No.  12874. 
Zinc  Smelting. 

Treatment  of  Complex  Zinc  Sulphide 
Ores  at  Oker.  Hermann  Pape.  An  ac- 
count of  what  has  been  accomplished  in 
Germany  by  the  Pape-Witter-Babe  smelt- 
ing process.  2500  w-.  Eng  &  Min  Jour — 
April  16,  1910.    No.  13128. 

Charging  and  Cleaning  Machine  for 
Zinc  Furnaces.  O.  Saeger.  Illustrated 
description.  1200  w.  Eng  &  Min  Jour — 
April  9.  1910.     No.  13010. 


MINOR  MINERALS. 
Aluminium. 

Production  of  .\Iuminium  as  a  Labora- 
tory Experiment.  B.  Neumann  and  H. 
Olsen.  Refers  to  process  used  in  practice, 
and  former  experiments,  and  (Icscribes 
the  experiments  of  the  authors.  3500  w. 
Met  &  Chem  Engng — April,  1910.  No. 
i27(Xj  C. 
Asphalt. 

The  Asphalt  Industry  in  Sicily  (L'ln- 
dustria  dell'  Asfalto  in  Sicilia).  Angelo 
Copi)adoro.  The  first  part  discusses  the 
importance  of  the  industry  and  the  com- 
position of  the  deposits.  Ills.  Serial,  ist 
part.  3000  w.  Industria — March  6,  1910. 
No.  13347  D. 
Bismuth. 

Sec    Lead    Smelting,    under    Le.\d    and 
Zinc. 
Diamonds. 

The  Arkansas  Diamond  Fields  in  1909.. 
John   T.  Fuller.     Brief  review  of  the  in- 
corporated companies  and  their  properties. 
800  w.     Eng  &  Min  Jour — April  9,   1910. 
No.    13006. 
Graphite. 

Origin  of  Certain  Adirondack  Graphite 
Deposits.  Edson  S.  Bastin.  Deals  prin- 
cipally with  their  characteristics  and  the 
conditions  under  which  they  have  been 
formed.  Ills.  7000  w.  Ec-Geol — March, 
1910.    No.  13493  D. 

The  Graphite  Deposits  in  Southern  Bo- 
hemia, with  Special  Reference  to  the 
Schwarzbach,  Stuben  and  Mugrau  Mines 
(Das  Graphitvorkommen  im  siidlichen 
Bohmen  mit  besonderer  Beriicksichtigung 
der  Bergbaue  Schwarzbach.  Stuben  und 
Mugrau).  Josef  Breitschopf.  Ills.  Serial. 
1st  part.  3500  w.  Oest  Zeitschr  f  Berg- 
u  Hiittenwesen — March  12,  1910.  No. 
13368  D. 
Marble. 

The  Wealth  of  Georgia's  Marble  In- 
dustry. William  H.  Stone.  An  illus- 
trated account  of  the  extensive  deposits, 
the  uses  made  of  it,  the  quarries  and  fin- 
ishing w'orks,  etc.  6000  \v.  Mfrs'  Rec — 
April  14,  1910.  No.  13080. 
Oil. 

The  Commercial  Value  of  the  Oil- 
Shales  of  Eastern  Canada.  Based  on 
Their  Contents  by  Analysis  in  Crude  Oil 
and  Ammonium  Sulphate.  Dr.  R.  W. 
Ells.  Read  before  the  Min.  Soc.  of  Nova 
Scotia.  12500  w.  Ind  Adv — April,  1910. 
No.   13617. 

The  Oil  Fields  of  the  Gulf  of  Mexico. 
John  C.  Soley.  Chart  showing  the  po- 
sition and  extent,  with  the  histor\',  de- 
scription of  deposits,  and  discussion  of 
their  source  and  genesis.  2500  w.  Sci  Am 
Sup — April  9,  1910.  No.  12983. 
Platinum. 

The  Russian  Platinum  Industry  in  the 
Year   1909.      E.   dc   Hautpick.      A   review 
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of  the  year,  discussing  causes  of  re- 
duced production,  prices,  etc.  4000  \v. 
Min  Jour — March  26,  1910.  Serial,  ist 
part.    No.  12929  A. 

Quicksilver. 

Guadalupe  Quicksilver  Works.  Courte- 
nay  De  Kalb.  Reviews  briefly  the  de- 
velopment of  this  property  in  California. 
Ills.  900  w.  Min  &  Sci  Pr— March  26, 
1910.     Xo.  i2<So3. 

Radioactive    Minerals. 

The  Elements  of  Radium  and  Radioac- 
tivity. L.  F.  Miller.  Deals  with  the 
known  radioactive  elements  and  their 
properties ;  the  minerals,  the  ores  with 
which  they  are  associated,  and  how  to 
recognize  pitchblende.  Ills.  2500  w.  Min 
Wld — April  16,  1910.    No.  13143. 

Tin. 

Franklin  Mountain  Tin  Prospects. 
Regis  Chauvenet.  An  account  of  loca- 
tion, extent  and  geology  of  these  deposits 
near  El  Paso,  Texas,  the  nature  of  the 
ores  and  development.  3300  w.  Mines 
&  Min — April,  1910.     No.  12862  C. 

Tin  Mining  in  the  Federated  Malay 
States.  Brief  description  of  methods  of 
mining  and  treatment.  1800  w.  Aust 
Min  Stand — Feb.   16,   1910.     No.   13034  B. 

The  Erzgebirge  Tin  Deposits.  Joseph 
T.  Singewald,  Jr.  A  summary  of  litera- 
ture on  these  deposits,  with  observations 
made  by  the  author  on  a  recent  trip  to 
the  points  where  mining  is  still  in 
progress.  3500  w.  Ec-Geol — March,  1910. 
Serial,  ist  part.  No.  13495  D- 
Tungsten. 

Notes  on  Tungsten  Minerals  from  Mon- 
tana. .Alexander  N.  Winchell.  De- 
scribes the  character  and  occurrence  of 
the  tungsten  minerals  which  have  served 
as  ores  in  Montana.  Ills.  2000  w.  Ec- 
Geol — March,  1910.     No.   13494  D. 

Structure  of  the  Tungsten  Deposits  of 
Moose  River.  N.  S.  E.  R.  Faribault. 
Read  before  the  Min,  Soc.  of  Nova  Scotia. 
A  study  of  the  Tungsten-bearing  mineral 
schcelite  and  its  economic  importance. 
2200  w.  Tnd  A(\v — April,   1910.   So.   13616. 

MINING. 
Assay  Plans. 

Set-  Records,  under  Mining. 
Boring. 

A  Deep  Boring  at  Heswell,  Cheshire. 
An  account  of  explorations  ff)r  concealed 
coal  measures.  3500  w.  Ir  &  Coal  Trds 
Rev — April  8,  1910.     No.  13 175  \. 

See  also  Prospecting,  under  Mining. 
Bunk  Houses. 

Housing  Conditions  at  the  Garfield 
Smelter.  L.  .S.  Austin.  Illustration,  and 
brief  account  of  the  arrangements  for 
housing  laborers  of  different  nationalities. 
1200  w.  Min  &  Sci  Pr  — \f)ril  2^,  1910. 
N'o.  r3.v^4. 
Drainage. 

.Mine  Drainage  in  Joplin  District.  Lu- 
cius L.  Wittich.     Method  by  which  large 


amounts  of  water  are  handled  are  illus- 
trated and  described.  3200  w.  Mines  & 
Min — April,  1910.     No.  12864  C. 

Electric  Haulage. 

Description  of  Electric-Haulage  Plant 
in  Operation  in  No.  5  Colliery,  Sydney 
Mines,  Nova  Scotia.  Robert  Robertson. 
Read  before  the  Min.  Soc.  of  Nova 
Scotia.  3300  w.  Ind  Adv — April,  1910. 
No.   13618. 

Electric   Hoisting. 

Electric  Mine  Hoists.  D.  B.  Rushmore 
and  K.  A.  Pauly.  A  detailed  discussion 
of  the  advantages  of  the  electric  system. 
6500  w.  Pro  Am  Inst  of  Elec  Engrs — 
April,  1910.     No.  13229  F. 

The  Electric  Hoist  at  the  Heinitz 
Mines,  Beuthen,  Upper  Silesia  (Die  elek- 
trische  Fordermaschine  der  kons.  Heinitz- 
grube  in  Beuthen.  O.-S.).  Herr  v.  Grod- 
deck.  Illustrated  description.  2500  w. 
Gliickauf — March  12,  1910.     No.  13374  D. 

Electric  Power. 

See  Switch  Gear,  under  ELECTRICAL 
ENGINEERING,   Generating   St.\tions. 

Explosives. 

Underground  Magazine  at  the  Hohen- 
thal  Mine,  Helbra,  Germany  (Das  unter- 
irdische  Sprengstofflager  des  Hohen- 
thalschachtes  bei  Helbra).  Dr.  Heinhold. 
Illustrated  description.  1300  w.  GliJckauf 
— March  26,   1910.     No.   13377  D. 

Haulage. 

Ore  Handling  Plants  in  the  Lorraine- 
Luxemburg  Minette  District,  Especially 
the  Haulage  Plant  of  the  Diidelingen 
Ironworks  (Massenforderanlagen  im 
lothringisch-luxemburgischen  Mineftebe- 
biet,  insbesondere  die  Seilforderungen  des 
Eisenhiitten  -  Aktien  -  Vereines  Diidelin- 
gen). Fr.  Tillmann.  Illustrated  descrip- 
tion. 5000  w.  Zeitschr  d  Ver  Deutscher 
Ing — March  12,  1910.     No.  13511  D. 

Hoisting  Engines. 

See  Valve  Setting,  under  MECHANI- 
CAL ENGINEERLNG.  Steam  Engineer- 
ing. 

Law. 

Growth  of  .American  and  .Australian 
Mining  Law.  A.  C.  Veatch.  Compares  the 
laws  of  .America  and  Australia,  explain- 
ing the  causes  that  helped  to  form  them. 
(J500  w.  Eng  &  Min  Jour — April  2,  1910. 
.N'o.   12875. 

Mine  Waters. 

See  Sterilization,  under  CIVIL  ENGI- 
NEI'.RING.  Water  Supply. 

Prospecting. 

Copper  Prospecting  with  Churn  Drills 
ill  .Arizona.  William  G.  Weber.  An  ac- 
count of  the  work.  Ills.  3000  w.  Wis 
Engr — .April,  1910.     No.  13201   D. 

Quarrying. 

rile  .\slu)kin  Reservoir  Stone  Quarry. 
Describes  methods  of  work  at  the  Yale 
quarry,  where  stone  is  prepared  for  this 
great  engineering  work.  2200  w.  Eng 
Rcc — .April  2,  1910.     No.   12836. 


iVe  suftfly  copies  of  thest  articles.     See  page  479. 
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Records. 

Mount-Morgan  Mine  Records  and  As- 
say Plans.  J.  Bowie  Wilson.  An  expla- 
nation of  the  assay  plans  and  their  value, 
the  records,  etc.  3000  w.  Eng  &  Min 
Tour — April  2.  1910.     Xo.  12873. 

Shaft  Sinking. 

Sinking  by  Means  of  Undcrhanping 
Tubbing.  Describes  plant  and  method 
used  at  Hamsterley  Colliery,  England. 
1000  w.  Eng  &  Min  Jour — April  23,  1910. 
No.  13417. 

Filbert  Mine  Concrete-Lined  Shafts.  A. 
F.  Allard  and  Herbert  S.  Patterson. 
Methods  and  materials  used,  and  ma- 
chinery employed  in  sinking  and  lining 
this  shaft  in  Fayette  County,  Pa.  Ills. 
8500  w.  Mines  &  Min — April,  1910.  No. 
12868  C. 

Sloping. 

Method  of  Square  Set  Stoping  at  Bis- 
bee.  Morris  J.  Elsing.  Describes  this 
method  which  is  used  almost  exclusively 
at  Bisbee,  Ariz.,  and  gives  details  of  tim- 
bering. 2300  w.  Eng  &  Min  Jour — x\pril 
2,  1910.     No.  12872. 

Surveying. 

Measurements  in  Leased  Properties 
(Kontrollvermessungen  in  verliehenen 
Grubenmassen).  Viktor  Kadainka.  Dis- 
cusses methods  of  determining  under- 
ground boundaries.  Ills.  Serial,  ist  part. 
2500  w.  Oest  Zeitschr  f  Berg  u  Hiitten- 
wesen — March  5,  1910.     No.  13367  D. 

Timbering. 

See  Stoping,  under  Mining. 

Track  Switches. 

Novel  Automatic  Switch.  C.  S.  Beach. 
Describes  a  device  by  which  loaded  and 
empty  cars  are  automatically  switched  al- 
ternately. 1500  w.  Mines  &  Min — April, 
1910.    No.  12869  C. 

Valuation. 

Examining  and  Sizing-Up  Mine  Pros- 
pects. Arthur  Lakes.  Suggestions  helpful 
in  forming  a  correct-  estimate  of  pros- 
pects. 2500  w.  Min  Wld — April  23,  1910. 
No.  13435- 

ORE  DRESSING  AND  CONCENTRATION. 

Diaphragm  Cones. 

Diaphragm  Cones  and  Tube  Milling. 
Walter  Neal.  Brief  illustrated  description 
of  the  apparatus  as  used  in  the  mills  of  the 
Cia.  Minera  Las  Dos  Estrellas,  and  some 
experiments  made  with  it  as  a  thickener 
before  tube-milling.  1200  w.  Min  &  Sci 
Pr — April  2,  1910.     No.  12968. 

Gold  Milling. 

Tonopah  Extension  Mill.  John  G. 
Kirchen.  A  brief  description  of  the  ma- 
chinery and  arrangement  of  the  plant. 
2000  ^.  Min  &  Sci  Pr — April  9,  1910. 
No.   13 120. 

Lead  Milling. 

Wet  Concentration  at  Midvale.  Utah. 
Leroy  Palmer.  Describes  the  concentra- 
tor and  methods  of  saving  the  lead  con- 
tents of  the  ore,  and  also  the  lead-iron- 


/inc  concentrate.    3500  w.    Mines  &  Min — 
\l)ril,  1910.     So.   12859  C. 
MISCELLANY. 

Analyses. 

.Sources  of  Error  in  Analyses.  R.  C. 
Banner.  Discusses  incorrect  calibration 
of  weights  and  volumetric  apparatus.  1500 
w.  Min  &  Sci  Pr— April  2,  1910.  No.  12970. 

Australia. 

The  Queensland  Mining  Industry.  Re- 
port of  the  under-secretary  for  mines,  re- 
viewing the  industry  for  the  year  1909. 
22500  w.  Queens  Gov  Min  Jour — March, 
1910.    No.  13036  B. 

Chemical  Industries. 

The  Chemical  Industries  of  America.- 
Charles  E.  Munroe.  Address  at  meeting: 
of  the  Am.  Inst,  of  Chem.  Engrs.,  Phila. 
Gives  a  sketch,  based  on  the  best  statistical' 
data,  of  the  chemical  industries  of  the 
United  States,  their  present  extent  and' 
future  possibilities,  2500  w.  Met  &  Chem 
Engng — April,  1910.  Serial,  ist  part.  No. 
12802  C. 

Congo. 

Mining-Conditions  in  the  Belgian  Congo 
(Congo  Free  State).  Sydney  H.  Ball  and 
Millard  K.  Shaler.  Information  concern- 
ing conditions,  topography,  geology,  pros- 
pecting, mining,  and  products  in  this  part 
of  Africa.  Maps  &  Ills.  800  w.  Bui  Am 
Inst  of  Min  Engrs — April,  1910.  Nc^. 
13537  F. 

Mineralogy. 

Determination  of  Common  Ores  and 
Minerals.  J.  P.  Rowe.  Gives  a  few  phy- 
sical tests  for  determining  with  some  ac- 
curacy the  more  common  ores  and  min- 
erals. 3500  w.  Min  Wld — April  2,  191a 
No.   12880. 

Ore  Deposits. 

Geology  Applied  to  Mining.  T.  A.  Rick- 
ard.  The  Le  Neve  Foster  Memorial  Lec- 
ture, delivered  at  the  Royal  School  of 
Mines,  London,  on  March  4,  1910.  Re- 
views the  early  history  of  geological  study 
and  the  study  of  ore  deposits,  and  sum- 
marizes the  conclusions  now-  accepted. 
3000  w.  Min  &  Sci  Pr — April  2,  191a 
Serial,     ist  part.     No.  12966. 

Some  Causes  of  Ore  Shoots.  R.  A. 
F.  Penrose,  Jr.  Defines  the  term  and  con- 
siders the  influences  which  act  singly  or 
together  in  producing  them.  Ills.  10800  w. 
Ec-Geol — March,  1910.     No.  13492  D. 

Relation  of  Mineral  and  Chemical  In- 
dustries. George  T.  Holloway.  Abstracted 
from  Jour,  of  the  Soc.  of  Chem.  Ind.  A 
study  of  the  formation  of  typical  min- 
erals from  their  igneous  source  to  the 
forms  familiar  to  mineralogists.  4000  w, 
Min  W^d — April  9,  1910.  Serial,  ist  part. 
No.   13020. 

Petrography. 

Coloration  of  Clays  by  Aniline  Coloring 
Matters  (Coloration  des  Argiles  par  les 
Couleurs  d'Aniline).  M.  F.  Grandjean. 
A  discussion  of  the  utilization  of  the  at>- 


We  supply  copies  of  these  articles.     See  page  479. 
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sorption  properties  of  clays  in  petrograph- 
ic  researches.     3(XX)  w.     Rev  de  Metal — 
March,  1910.     No.   13317  E  +  F, 
Refractory  Materials. 

The  Thermal  Conductivity  of  Fire  Clay 
at  High  Temperatures.  Gives  results  of 
experiments  to  determine  heat  losses  in 
furnace    walls    and    similar    work.       Ills. 


2500  w.    Ir  Trd  Rev — April  28,  1910.    No. 
13576. 
Tropical  Countries. 

Mininsf  in  Tropical  Climates.  John 
Power  Hutchins.  Suggestions  for  over- 
coming the  difficulties  and  for  prevention 
of  sickness.  Ills.  5300  w.  Mines  &  Min 
— April,   1910.     No.  12858  C. 


RAILWAY  ENGINEERING. 


CONDUCTING  TRANSPORTATION. 

Signalling. 

Railway  Signalling.     V.  I.  Smart.  Out- 

.  lines  the  development  of  the  present  sys- 
tem of  train  operation  by  Standard  Code, 
comparing  with  train  operation  in  Europe, 
and  commences  a  discussion  of  methods 
that  will  give  greatest  safety,  expedition 
in  movement,  and  lowest  possible  cost  con- 
sistent with  these.  3500  w.  Can  Engr — 
April    22,    1910.      Serial.       ist    part.      No. 

13437. 

Report  on  the  Question  of  Operation 
of  Switches  and  Signals  (Subject  X  for 
Discussion  at  the  Eighth  Session  of  the 
Railway  Congress).  Prof.  Dr.  Ulbricht. 
A  review  of  progress  in  Continental  coun- 
tries. 18500  w.  Bui  Int  Ry  Cong — Jan., 
1910.     No.   13602  G. 

Report  on  the  Question  of  Operation  of 
Switches  and  Signals  (Subject  X  for  Dis- 
cussion at  the  iMghth  Session  of  the  Rail- 
way Congress).  E.  C.  Carter.  A  review 
of  conditions  existing  in  America.  Ills. 
4400  w.  Bui  Int  Ry  Cong — March,  19 10. 
No.  13484  G. 

How  to  Be  a  Good  Maintainer.  Wil- 
liam Rife.  Considers  the  essentials  of 
successful  maintenance  of  mechanical  in- 
terlocking. 2fXK)  w.  Sig  luigr — April, 
19 10.     No.   13203. 

The  Chemistry  of  the  Gravity  Battery. 

With   special    reference   to   its    installation 

and     maintenance     in     railway     signaling. 

20fK)  vv.  Sig  I'.ngr — .April,  1910.  No.  1320J. 

Train  Acceleration. 

An  Instrument  for  Measuring  Acceler- 
ation and  Gradient.  Ilustrated  description 
of  the  Wimperis  acceleroineter.  ex- 
plaining its  applications.  800  vv.  luig 
News — .\[)ril   28.    i(>i().     No.   \,i,$7},. 

MOTIVE  POWER  AND   EQUIPMENT. 
Air  Brakes. 

I.  iriple  Valve  Test  Rack.  II.  Triple 
Valve  Tests.  Illustrates  and  describes  this 
test  rack,  and  remarks  on  triple  valve 
tests.  1500  w.  Kv  &  Loc  ICngng — .April, 
10 10.  No.  12795  C 
Baggage  Cars. 

Car>  for  Handling  Baggage  Trucks, 
Hudson  Tunnel  Lines.  Illustrated  de- 
scription of  an  all-steel  car  for  trans- 
p<irting  loaded   trucks   to   eliminate   extra 


handling.      1000  w.      Ry  &   Engng  Rev — 
April  9,   1910.     No.  13031. 
Car  Disinfection. 

The  Disinfecting  of  Passenger  Coaches. 
P.  Schumacher.  From  Aiin.  fur  Gezverbc 
itnd  Bauii'cscn.  Illustrated  description  of 
the  apparatus,  its  operation,  and  results. 
2500  w.  Ry  Age  Gaz — April  i,  1910.  No. 
12889. 
Car  Ventilation. 

Ventilation    of    Cars.      Brief   illustrated 
description  of  the  method  devised  by  T.  H. 
Garland.    700  w.    Ry  &  Loc  Engng — April, 
1910.     No.  12791  C. 
Electrification. 

Report  of  Committee  on  Electrification. 
Report  and  general  discussion,  with  illus- 
trations. 22000  w.  Pro  N  Y  R  R  Club — 
March  18,  1910.     No.  13197. 

Electrification  of  the  Bavarian  State 
Railways.  J.  Jacquin.  A  review  of  a  re- 
cent report.  8600  w.  Bui  Int  Ry  Cong — 
Jan..  1910.     No.  13605  G. 

Electric  Traction  on  the  Mersey,  the 
Midland,  and  the  North  Eastern  Railway. 
Papers  by  Shaw,  Dalziel  &  Sayers,  and 
Harrison  discussed  together.  Ills.  60000 
w.  Inst  of  Civ  Engrs — Nov.  9,  1909.  Pa- 
pers 37()4,  3847  and  3863.  No.  13271  N. 
Freight  Cars. 

Steel  in  Freight  Car  Construction.  C. 
.\.  Seley.  .\u  illustrated  article  describ- 
ing an  improved  design  of  structural  steel 
freight  cars,  where  the  value  of  the  su- 
perstructure as  a  truss  has  been  consid- 
ered as  an  element  of  strength.  2500  w. 
Jour   Fr  Inst — .April,   1910.     No.   13534  I^- 

Steel  Car  Construction.  C.  R.  Harris. 
Read  before  the  New  England  Ry.  Club. 
Discusses  the  relative  merits  of  structural 
steel  and  i)ressed  steel,  favoring  the  for- 
mer. Ills.  (XKX)  w.  Rv  Mas  Mech — .\pril. 
i(;io.     Xo.    1 3( )()(). 

.Sit    aUo     Locomotive     Designs,    under 

.MoTIVK    PoWl  K    .\Nl)    E^)Un'.MENT. 

Lighting   Cars. 

A  .Motor  Lighting  Car  (Voiture  auto- 
mobile (Tludairage).  G.  /indel.  Describes 
a  I'.uropean  car  e(|uipped  with  generating 
machinery  to  supply  light  for  night  work, 
tmuul  examinations,  etc.  Ills.  1800  w. 
Bui  Tech  (1  1  Suisse  Romande — March  25, 
1910.     Xo.  13328  D. 
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Locomotive  Boilers. 

l\(-|)(irl  «»ii  tlu'  (Jui-^tioii  of  Iniprovo- 
meiits  ill  Li)Coim)tivc  Boilers  (Subject  VI. 
Littera  A  and  li,  for  Discussion  at  the 
Eighth  Session  of  the  Railway  Congress). 
H.  H.  Vaughan.  Considers  boilers  with 
smoke  tubes,  and  boilers  with  water  lubes, 
superheaters,  and  feed  water  heaters  in 
America.  Ills.  2(\Soo  w.  Bui  Int  Ry 
Cong — Feb..  19 lo.     No.  13608  G. 

On  the  Question  of  Improvements  in 
Locomotive  Boilers  (Subject  VI,  Littera 
B,  for  Discussion  at  the  Eighth  Session  of 
the  Railway  Congress).  Franz  Gcrstner. 
Report  for  Austria-Hungary,  Rumania, 
Bulgaria,  Servia  and  Turkey  on  boilers 
with  water  tubes,  steam  superheaters  and 
valve  gear  for  superheated  steam  and 
feed-w^ater  heaters.  Ills.  9800  w.  Bui 
Int  Ry  Cong — March,  1910.     No.  1.3479  G. 

Improvements  in  Locomotive  Boilers  in 
Belgium,  Spain,  France,  Italy  and  Portu- 
gal (Perfectionnements  des  Chaudieres  de 
Locomotives  en  Belgique,  Espagne, 
F"rance,  Italic  et  Portugal).  M.  Nadal. 
A  general  review.  12000  w.  All  Indus — 
March,  1910.  No.  13329. 
Locomotive   Construction. 

Economy  of  Removable  Driving  Box 
Brasses.  W.  J.  Shadle.  Drawings  and  ex- 
planation of  successful  devices.  1000  w. 
Am  Mach — Vol.  2>?>-    No.  17.    No.  13554. 

Report  on  the  Question  of  the  Use  of 
Steel  (Subject  V,  Littera  A,  for  Discus- 
sion at  the  Eighth  Session  of  the  Railway 
Congress).  D.  F.  Crawford.  The  use  of 
steel  in  the  construction  of  rolling  stock  in 
America  is  discussed.  Ills.  15500  w. 
Bui  Int  Ry  (3ong — Feb.,  1910.  No.  1.3607  G. 

The  Use  of  Steel  in  Locomotive  and 
'Car  Construction.  Extracts  from  a  re- 
port by  D.  F.  Crawford  for  discussion  at 
the  International  Raihvay  Congress.  Aims 
to  give  results  obtained  in  America  from 
a  general  operating  and  maintenance 
standpoint.  4500  w.  Ry  Age  Gaz — April 
I,  1910.    No.  12888. 

See  also  Allov  Steels,  under  MECHAN- 
ICAL   ENGINEERING,    Materials    of 
Construction. 
Locomotive  Fuels. 

Wheeling  &  Lake  Erie  Coal  Tests.  A 
report  of  tests  made  to  determine  economy 
of  different  grades.  2000  w.  Ry  Age  Gaz 
— April  22,  1910.     No.  13410. 

Fuel  Tests  on  the  Wheeling  &  Lake 
Erie  R.  R.  A  digest  of  a  report  of  these 
tests  made  by  B.  A.  Worthington  ;  and  in- 
structions for  fuel  tests  by  J.  E.  Muhlfeld. 
2500  w.  Ry  &  Engng  Rev — April  9,  1910. 
No.  13030. 
Locomotive   Literature. 

The  Books  of  the  Locomotive.  Law- 
ford  H.  Fry.  A  review  of  important 
books  on  the  locomotive,  covering  English, 
French,  German  and  American  practice. 
3500  w.  Engr,  Lond — March  25.  19 10. 
Serial,     ist  part.     No.  12940  A. 

Wc  supply  copies  of  these 


Locomotive   Operation. 

(  oal  .111(1  till-  L  )C<)motive.  (ieorge  S. 
iiodgins.  .Aims  to  trace  the  action  of  the 
stored  power  in  coal  until  it  produces  mo- 
tion in  the  modern  locomotive.  2500  w. 
.\p  Sci — March,  1910.  No.  13213  C. 
Locomotive  Power. 

Tractive  Power  Analyzed,  (jeorgc  S. 
llodgins.  Diagrams  and  analysis.  1200 
w.  Ry  &  Loc  Engng — April,  1910.  No. 
12788  C. 

Locomotives. 

Report  on  the  Question  of  Steam  Loco- 
motives for  Very  High  Speed  (Subject 
VII  for  Discussion  at  the  Eighth  Session 
of  the  Railway  Congress).  William  Gar- 
stang.  Considers  steam  locomotives  for 
obtaining  regulation  speeds  exceeding  60 
miles  per  hour  in  America.  Ills.  7700  w. 
Bui  Int  Ry  Cong — Feb.,  1910.  No.  13609  G. 

Tank  Engines  for  Fast  Passenger 
Trafific.  Illustrates  and  describes  the  prin- 
cipal features  of  recent  designs,  and  gives 
information  concerning  the  work  done  by 
them  on  British  railways.  Plate.  1200  w. 
Engr,  Lond — April  i,  1910.     No.  13060  A. 

The  First  Application  of  the  Mallet 
System  to  High-Speed  Locomotives  (La 
premiere  Application  du  Systeme  Mallet 
aux  Locomotives  a  grande  Vitesse). 
Henry  Martin.  Describes  and  discusses 
the  new  Santa  Fe  locomotive.  Ills.  2500 
w.  Genie  Civil — March  12,  1910.  No. 
13336  D. 

The  ]\Iallet  Compound  Locomotive  and 
Its  Limitations.  Editorial  discussing  its 
present  unfitness  for  fast  service.  700  w. 
Ry  Age  Gaz — April  22,  1910.    No.  13405. 

Mallet  Pusher  Locomotive :  Canadian 
Pacific  Railway.  Describes  the  special  fea- 
tures of  an  engine  built  for  operation  on 
heavy  grades  and  used  as  a  pusher.  1500 
w.    Eng  News — April  7,  19 10.     No.  13002. 

An  Experimental  Mallet  Articulated 
Locomotive.  Illustrated  detailed  descrip- 
tion of  an  engine  designed  and  constructed 
for  the  Canadian  Pacific  Ry.,  calling  atten- 
tion to  its  novel  features.  3000  w.  Mech 
Engr — March  2;,  1910.     No.   12930  A. 

Mallet  Articulated  for  the  B.  &  A.  Il- 
lustration and  description  of  a  new  en- 
gine for  hauling  freight  on  steep  grades. 
1200  w.  Ry  &  Loc  Engng — April,  1910. 
No.  12793  C. 

Mallet  Articulated  Compound  Locomo- 
tive, 2-6-6-2  Type.  Illustrated  description 
of  a  locomotive  with  large  boiler  capacity 
built  for  freight  service  on  the  Boston  & 
Albany  R.  R.  1000  w.  Am  Engr  &  R  R 
Jour — April.   1910.    No.  13024  C. 

Mallet  Locomotives  for  the  Southern 
Pacific.  Illustrated  description.  500  w. 
Ry  Age  Gaz — April  22,   19 10.     No.   13408. 

Mallet  Articulated  Compound  Locomo- 
tive. New  York  Central  Lines.  Illus- 
trated description  of  a  new  locomotive  for 
the  Boston  &  Albany  division.  1200  w. 
Ry  Age  Gaz — April  i,  19 10.     No.  12887. 

articles.     See  page  4/9. 
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New  Locomotives  for  the  St.  Louis  & 
San  Francisco  R.  R.  Co.  Illustrates  and 
describes  the  Pacific  type  for  passeng^er 
service,  and  the  consolidation  type  for 
heavy  freight  service.  1200  w.  Ry  & 
Engng  Rev — April  16,  1910.     Xo.  13 146. 

Baldwin  Mallet  for  the  Galveston,  Har- 
risburg  &  San  Antonio  Ry.  Illustration 
with  description  of  recently  built  engines. 
800  w.  Ry  &  Loc  Engng — April,  1910. 
No.  12789  C. 

Eight-Coupled  Locomotives ;  Natal  Gov- 
ernment Railways.  Illustrations,  with  de- 
scription of  14-wheeled  locomotives  for 
3  ft.  6  in.  gauge.  700  w.  Engng — April  i, 
1910.     No.   13056  A. 

Six-Coupled  Locomotive  for  the  Tient- 
sin-Pukow  Railway,  China.  Illustrated 
description  of  an  American-built  engine. 
400  w.  Engng — April  15,  1910.  No. 
13463  A. 
Motor    Cars. 

Report  on  the  Question  of  Motor 
Vehicles  (Subject  XII  for  Discussion  at 
the  Eighth  Session  of  the  Railway  Con- 
gress). L.  Greppi.  The  use  and  cost  of 
motor  vehicles  or  self-moving  cars,  ia 
all  countries  e.xcept  Great  Britain  and 
America.  Ills.  19000  w.  Bui  Int  Ry  Cong 
— March,  1910.    No.  13483  G. 

Inspection  and  Repair  of  Motor  Cars. 
W.  B.  Kouwenhoven.  Describes  the  meth- 
ods of  inspection  to  determine  repairs 
needed.  2000  w.  Ry  &  Loc  Engng — 
April,  iQio.  No.  12796  C. 
Passenger  Cars. 

New  Private  Car  for  the  Queen  of 
England.  C.  Van  Langendonck.  Illus- 
trated detailed  description.  1000  w,  Ry 
Age  Gaz — April   15,  1910.     No.  13125. 

See     also     Locomotive     Design,     under 
Motive  Power  and  Equipment. 
Shops. 

Readville  Locomotive  Shop — New  York, 
New  Haven  and  Hartford  Railroad.  Il- 
lustrated description  of  the  arrangement 
and  construction  of  the  buildings,  group- 
ing and  location  of  the  machine  tools  and 
methods  of  operation  of  the  shops.  4500 
w.  Am  Eiigr  &  R  R  Jour — .-Xpril,  1910. 
No.  13023  C. 

Car  Wheel  Foundry  and  Practice,  Chi- 
cago, Milwaukee  &  St.  Paul  Railway. 
George  L.  Fowler.  Illustrated  detailed  de- 
scription of  the  foundry,  the  manufactur- 
ing methods  and  tests.  5000  w.  Ry  Age 
G'.\7. — .\pril  I.  1910.    No.  12890. 

I^jcomotivc  and  Car  Shops  of  the  Isth- 
mian Canal  Commission.  I''.\tract  from 
the  aniuial  report  of  the  Isthmian  Canal 
Commission  giving  data  on  the  motive 
power  department  of  the  Panama  R.  R. 
Ills.  2500  w.  Ry  Mas  Mcch — April.  1910. 
No.   130^)5. 

Convenient  Pickling  Vat.  Illustrated 
description  of  a  new  arrangement  in  the 
equipment  of  the  St.  Louis  &  San  Fran- 
cisco R.  R.  shops  at  Springfield,  Mo.  900 
w.  Ry  &  Loc  Engng — April,  1910.  No. 
12790  C. 


Sleeping  Cars. 

New  Steel  Pullman  Sleeping  Car.  Il- 
lustrated description.  500  w.  Ry  Age 
Gaz — April  29,   1910.     No.   13597. 

New  Sleeping  Cars  for  the  Illinois 
Traction  System,  Illustrated  detailed  de- 
scription of  sleeping  cars  for  an  inter- 
urban  road.  2000  w.  Ry  &  Engng  Rev — 
April  23,  1910.  No.  13436. 
Train  Ferries. 

See   Ferry   Steamers,   under   MARINE 
AND  NAVAL  ENGINEERING. 
Train   Lighting. 

Electric  Car  Lighting.  J.  R.  Sloan.  Pre- 
sents the  advantages  of  electric  lighting, 
the  systems  that  have  been  followed  and 
the  difficulties  of  each.  General  discus- 
sion. 8000  w.  Pro  Cent  Ry  Club — March 
II,  1910.    No.  13532  C. 

NEW  PROJECTS. 
Arabia. 

The  Hedschas  Railway  (Die  mohamme- 
danische  Eisenbahn,  Hedschasbahn).  E. 
A.  Ziffer.  A  brief  general  description  of 
the  project.  Ills.  5000  w.  Zeitschr  d 
Oest  Ing  u  Arch  Ver — March  4,  1910.    No. 

13397  D- 
Switzerland. 

New  Swiss  Railway  Projects  (Neue 
schweizerische  Eisenbahnprojekte).  R. 
Moser.  A  brief  review  of  proposed  lines. 
Ills.  3000  w.  Schweiz  Bau — March  26, 
1910.  No.  13381  B. 
Trinidad. 

Railway  Extensions  in  Trinidad.  In- 
formation concerning  proposed  extensions 
of  great  importance  to  the  island.  700 
w.  Ry  Age  Gaz — April  i,  1910.  No. 
12885. 

PERMANENT  WAY  AND  BUILDINGS. 

Construction. 

Rocklin-Colfax  Second  Track  Construc- 
tion, Southern  Pacific  Co.  Illustrated  de- 
scription of  construction  work  through  a 
broken  country,  requiring  17  tunnels  of 
various  lengths  in  about  36  miles.  1500 
w.  Ry  &  Engng  Rev — April  2,  1910.  No. 
12907. 

Elevated   Railways. 

Track  Elevation  on  the  Chicago.  Mil- 
waukee &  St.  Paul  at  I'Lvanston.  111.  Il- 
lustrated description  of  work  of  interest 
because  of  artistic  design  and  the  methods 
of  handling  traffic  while  the  work  was  in 
progress.  2000  w.  Ry  .Ago  Gaz — .April  8, 
i()i().     No.   12976. 

Stations. 

Report  on  the  Question  of  Large  Sta- 
tions (Subject  IX  for  Discussion  at  the 
luglith  Session  of  the  Railway  Congress). 
Mr.  Julicn  and  Mr.  Lcvervc.  Considers 
best  arrangement  of  tracks,  improved  ap- 
pliances, etc..  for  all  countries  except 
Ami-rica.  Russia,  Austria-Hungary,  Ru- 
mania, Bulgaria,  Servia  and  Turkey.  Ills. 
7000  w.  Bui  Int  Ry  Cong — Feb.,  1910. 
No.  13614  G. 
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Switches. 

Sec  I'rack  Construction,  under  I'krma- 
NKNT  Way  and  Buildings. 

Terminals. 

Grand  Central  Improvement  Work.  Il- 
lustration and  information  relatinj?  to  the 
new  station  of  the  N.  Y.  C.  &  H.  R.  R.  R. 
700  w.  Ry  &  Loc  Engng — April,  1910. 
No.  12792  C. 

New  Locomotive  Terminal  of  tlic  Van- 
dalia  at  Torre  Haute,  Ind.  Ilhistratcs  and 
describes  the  general  arrangement  and  de- 
tails of  the  principal  structures.  1200  w. 
Rv  Age  Gaz — April  22,  1910.     No.  13409. 

Tie's. 

The  Supply  and  Employment  of  Beech 
Railway  Ties  (Die  Beschaffung  und  Ver- 
wcndung  buchener  Eisenbahnschwellen). 
Herr  Schneidt.  Discusses  the  use  of  beech 
railway  ties  in  Germany.  Ills,  iiooo  w. 
Glasers  Ann — March  i,  1910.  No.  13.394  D. 

Track   Construction. 

Report  on  the  Question  of  Junctions 
and  Swing-Bridges.  Elimination  of  Slack- 
ing (Subject  III  for  Discussion  at  the 
Eighth  Session  of  the  Railway  Congress). 

F.  Tettelin  and  M.  Cossmann.  Considers 
arrangements  of  the  road  appliances  for 
passing  at  high  speed  over  switches  and 
swing-bridges  in  France,  Italy,  Spain  and 
Portugal,  Ills.  10900  w.  Bui  Int  Ry 
Cong — Feb.,   1910.     No.   13611  G. 

Report  on  the  Question  of  Junctions 
and  Swing-Bridges.  Elimination  of 
Slacking  (Subject  III  for  Discussion  at 
the  Eighth  Session  of  the  Railway  Con- 
gress). L.  Motte.  Considers  the  arrange- 
ment of  road  appliances  for  passing  at 
high  speed  over  switches  and  swing 
bridges,  in  all  countries  except  France, 
Italy,  Spain,  Portugal,  Great  Britain  and 
America,  Ills,  8000  w.  Bui  Int  Ry  Cong 
— March,  1910.     No.  13482  G. 

On  the  Question  of  Junctions  and 
Swing-Bridges,  Elimination  of  Slacking 
(Subject  III  for  Discussion  at  the  Eighth 
Session   of  the   Railway   Congress).      W. 

G.  Besler.  Report  for  America  in  regard 
to  arrangement  of  road  appliances  for 
passing  at  high  speed  over  switches  and 
swing  bridges.  Ills.  5000  w,  Bui  Int  Ry 
Cong — March,  1910.    5vo.  13478  G. 

Track  Maintenance. 

Railway  Maintenance  of  Way.  W.  H, 
Hoyt.  Suggestions  for  the  maintenance 
of  a  first  class  roadbed.  Ills,  3500  w. 
Minn  Engr — March,  1910.    No.  13075  C. 

Tunnels. 

Report  on  the  Question  of  Long  Rail- 
way Tunnels.  Construction,  Ventilation 
and  Operation  (Subject  IV  for  Discussion 
at  the  Eighth  Session  of  the  Railway  Con- 
gress). Mr.  Canat.  Considers  tunnels  in 
mountainous  countries  (the  Alps  ex- 
cepted) and  great  town  tunnels  (Great 
Britain  excepted).  Ills,  30000  w,  Bui 
Int  Ry  Cong — Feb.,  1910.    No,  13613  G, 

Report  on  the  Question  of  Long  Rail- 


way Tunnels.  Construction,  Ventilation 
and  Operation  (Subject  IV  for  Discus- 
sion at  the  Eighth  Session  of  the  Railway 
Congress),  Felix  Sartiaux.  Considers 
methods  used  for  submarine  tunnels.  Ills. 
7300  w.  Bui  Int  Ry  Cong — Feb.,  1910.  No. 
1 36 10  G. 

Report  on  the  Question  of  Long  Rail- 
way Tunnels.  Construction,  Ventilation 
and  Operation  ('Subject  IV  for  Discussion 
at  the  Eighth  Session  of  the  Railway  Con- 
gress). F.  Hennings.  Illustrated  descrip- 
tion of  the  Alpine  tunnels.  15200  w.  Bui 
Int  Ry  Cong — Feb.,  1910.  No.  13615  G. 
Yards. 

Freight  Yard  Construction.  Claude  L. 
Van  Auken,  A  general  account  of  the 
work,  with  special  reference  to  a  yard 
near  Chicago,  2800  w.  Wis  Engr — April, 
1910.     No.  13199  D. 

The  Long  Island  Improvements  of  the 
Pennsylvania  System.  Map  and  illustrated 
description  of  the  Sunnyside  yard  on  Long 
Island,  with  editorial  note,  4000  w,  Eng 
Rec — April  16,  1910,    No.  13138. 

Western  Pacific  Yards  and  Terminals. 
Gustave  E.  Lemmerich.  Illustrates  and 
describes  interesting  details.  1500  w.  Ry 
Age  Gaz — April  22,  1910.     No.  13407. 

The  New  Wustermark  Shunting  Yard. 
Description,  1500  w.  Bui  Int  Ry  Cong — 
Jan.,  1910,     No,  13606  G. 

TRAFFIC. 
Car  Interchange. 

Note  on  the  Utility  of  Studying  the 
Question  of  Freight  Car  Interchange  and 
Demurrage,  W,  F,  Allen.  A  discussion  of 
car  service  problems.  80000  w.  Bui  Int 
Ry  Cong — Jan.,  1910.  No.  13600  G. 
Freight. 

Report  on  the  Question  of  Tranship- 
ment (Subject  XX  for  Discussion  at  the 
Eighth  Session  of  the  Railway  Congress), 
C,  de  Burlet,  Examination  of  the  differ- 
ent systems  adopted  for  the  exchange  of 
goods  between  lines  of  different  gauges. 
IHs.  .  9000  w.  Bui  Int  Ry  Cong — Jan., 
1910.     No,   13604  G. 

The  Transit  Privilege :  Abuses  of  It 
and  Some  Proposed  Remedies.  S.  O, 
Dunn,  Explains  the  uses  of  the  transit 
privilege,  its  misuses,  and  suggests  plans 
for  improving  present  conditions.  5000  w, 
Ry  Age  Gaz — April  29.  1910.    No.  13596. 

A  Remarkable  Record  in  Low  Cost 
Freight  Haulage  on  a  Railway  of  Heavy 
Traffic.  Editorial  on  the  operating  rec- 
ords of  the  Bessemer  &  L.  Erie  R,  R..  its 
heavy  traffic  and  the  low  cost  of  handling 
freight.  1200  w.  Eng  News — April  21, 
1910.  No.  13262. 
Freight  Rates. 

What  Is  the  Rate  Making  Power  of  the 
Interstate  Commerce  Commission?  A 
critical  discussion  of  the  authority  of  the 
commission.  2000  w,  Ry  Age  Gaz — April 
29,  1910,     No,  13595. 

Which  Line  Makes  the  Rate?     William 
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Z.  Ripley.  An  examination  of  this  ques- 
tion, with  the  conclusion  that  everything 
depends  on  local  circumstances  and  condi- 
tions. 2500  w.  Ry  Age  Gaz — April  i, 
19 10.     Xo.  12884. 

Pullman  Rates. 

Pullman  Car  Changes  Found  unreason- 
able. Reprint  of  the  decision  of  the  Inter- 
state Commerce  Commission  in  the  Pull- 
man case  with  editorial  discussion.  2500 
w.  Ry  Age  Gaz — April  15,  1910.  No. 
13124. 

Waterway  Competition. 

Report  on  the  Question  of  Railways  and 
Waterways  (Subject  XIII  for  Discussion 
at  the  Eighth  Session  of  the  Railway  Con- 
gress). William  E.  Hoyt.  An  investiga- 
tion of  the  influence  of  waterways  con- 
sidered as  feeders  and  as  competitors,  in 
America.  3900  w.  Bui  Int  Ry  Cong — 
Feb.,  1910.     No.  13612  G. 

Report  on  the  Question  of  Railways  and 
Waterways  (Subject  XIII  for  Discussion 
at  the  Eighth  Session  of  the  Railway  Con- 
gress). C.  Colson  and  Louis  Marlio.  In- 
vestigates the  influence  of  waterways  con- 
sidered as  feeders  and  as  competitors  of 
railways  in  all  countries  except  Great 
Britain  and  America.  Ills.  4600  w.  Bui 
Int  Ry  Cong — March,  1910.     Xo.  13481  G. 

MISCELLANY. 
Accounting. 

Railway  Depreciation  Accounts.  C.  J. 
Sturgis.  Address  before  the  Xat.  Assn. 
of  Ry.  Com.  Considers  depreciation  ac- 
counts in  relation  to  the  question  of  rail- 
way regulation.  4000  w.  Ry  Age  Gaz — 
April  8.  1910.     Xo.  12975. 

See  also   Statistics,   under   Miscfxlanv. 
Belgium. 

Tiie  Light  Railways  of  Belgium.  Lionel 
Wiener.  Illustrates  and  describes  local 
transportation  developments.  2500  w.  Cas- 
sicr's  Mag — April,  1910.     No.  13194  B. 


England. 

The  Enfield  and  Stevenage  Xew  Loop 
Line.  Map  and  description  of  a  new  line 
for  the  Great  Xorthern  (England),  5  miles 
in  length.  Bridges  and  viaducts  are  illus- 
trated. 1700  w.  Engr,  Lond — April  i, 
1910.     X'o.  13061  A. 

Madagascar. 

The  Brickaville-Tananarive  Railway 
(Xote  sur  le  Chemin  de  Fer  de  Bricka- 
ville  a  Tananarive).  M.  R.  Godfernaux. 
Describes  the  construction  of  this  railway 
in  Madagascar.  Ills.  13000  w.  Rev  Gen 
d  Chemins  de  Fer — March,  1910.  No. 
13322  G. 

Management. 

The  Fundamental  Principles  of  Ef- 
ficiency. Harrington  Emerson.  A  discus- 
sion of  efficiency  in  railroad  operation. 
General  discussion.  17500  w.  Pro  Ry 
Club  of  Pittsburgh — Feb.  25,  1910.  No. 
I 3 196  C. 

Natal. 

The  Natal  Government  Railways  and 
the  Policy  of  Improvement.  Editorial  dis- 
cussion of  conditions  in  South  Africa  and 
the  problems  that  affect  the  railways.  2500 
w.     Engng — April  15,  1910.     Xo.  13464  A. 

Statistics. 

Report  on  the  Question  of  Statistics 
(Subject  XIV  for  Discussion  at"  the 
Eighth  Session  of  the  Railway  Congress). 
W.  M.  Acworth.  Considers  principles  of 
statistics  of  railways  in  operation,  and 
the  uniform  classification  of  working  ex- 
penses. 4000  w.  Bui  Int  Ry  Cong — -Jan., 
1910.    Xo.  13599  G. 

United  States. 

The  Railways'  Cost  of  Living.  Frederick 
E.  Voegelin.  Reviews  the  accounts  for 
1907,  comparing  with  1897,  as  reported  by 
the  Interstate  Commerce  Commission. 
2500  w.    Ry  Age  Gaz — April  15,  19 10.    No. 


STREET  AND  ELECTRIC  RAILWAYS. 


Brakes. 

Electric  Braking  on  Cilasgow  Corpo- 
ration Tramcars.  .\.  (ierrard.  Abstract  of 
a  paper  read  before  the  Inst,  of  I''lcc. 
luigrs.  Information  concerning  the  Xew- 
cll  brake  of  old  and  recent  types,  report- 
ing tests.  Also  refers  to  an  automatic 
sanding  apparatus.  5500  w.  I'".lec  Engr, 
LoiKJ  — April  8,  1910.  Xo.  13152  A. 
Canal   Haulage. 

(iaiitry-I-'rame  Two-Side  Towing  Loco- 
motive for  Lock  Haulage.  Bremen.  Ger- 
many. Illustration,  with  brief  description, 
of  the  "electric  mule"  for  boat  haula}.;e 
at  locks  of  Weser  River  dam,  Bremen, 
Germany.  400  w.  Eng  News — April  21, 
1910.     No.  13261. 


Car  Barns. 

Construction  of  Xew  Buildings,  Im- 
provement of  E.xisting  Structures,  Fire 
Protection  and  Insurance — Metropolitan 
Street  Railway.  Illustrated  description  of 
recent  iin|)rovements  in  Xew  York  City. 
5So<>  w.  I'.Kc  Rv  lour — .\pril  16,  1910. 
No.   131  iS. 

Car  Inspection. 

Inspection  of  Car  l^tjuipment  on  I''lec- 
tric  Railways.  .M.  B.  Lambert.  Gives  an 
outline  of  a  system  of  value  in  maintain- 
ing cars  so  that  there  will  be  few  inter- 
ruptions of  service.  2500  w.  Elec  Jour — 
April.  1910.  Xo.  13211. 
^  Inspection  and  Repair  of  Electrical 
Equipment.     Describes  electrical  practices 
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of  a  company  wliosc  niclliuds  an-  tlior- 
oiigh  and  give  satisfactory  results.  Jlls. 
ifHK>  w.    I'^loc  Rv  Jour— April  2.  iQio.    No. 

1  2^22. 

Car    Maintenance. 

Soo     Shops,     uiulor     STREET     AND 
ELECTRIC  RAILWAYS. 
Cars. 

Value  of  Lightness  in  Cars.  M.  V. 
Ayres.  Considers  the  saving  in  operating 
expenses  and  the  results  of  reducing  the 
weights  of  cars.  2000  \v.  Elec  Ry  Jour 
—April  16,   1910.     No.   131 19. 

Storage  liattcry  and  Gasolinc-l'llectric 
Cars  on  the  Third  Avenue  Railroad.  Il- 
lustrates and  descrihes  the  new  storage- 
battery  cars  on  trial,  and  gives  data  on 
the  operation  of  the  storage-battery,  and 
gasoline-electric  cars.  1200  w.  Elec  Ry 
Jour — April  23.  1910.    No.  13297- 

Reduced  Weight  Semi-Convertible  Car. 
Illustrated  description  of  an  interesting 
design  built  for  the  Boston  &  Northern 
and  the  Old  Colony  street  railways.  3500 
w.  Elec  Ry  Jour — April  2,  1910.  No. 
1282 1. 
Car   Ventilation. 

Types  of  Street  Car  Ventilating  Sys- 
tems. The  Cooke  system,  and  the  Peter 
Smith  car  ventilator  are  illustrated  and 
described.  1200  w.  Heat  &  Vent  Mag — 
April,  1910.  No.  13544. 
Electric   Traction. 

Electric  Traction  on  the  Continent.  A. 
J.  Thompson.  Illustrates  and  describes 
special  installations  on  main  line  railways 
in  Switzerland,  Germany,  and  other  parts 
of  the  Continent.  5000  w.  Cassier's  Mag 
— April,  1910.     No.  13 191  B. 

Report  on  the  Question  of  Electric 
Traction  (Subject  VIII  for  Discussion  of 
the  Eighth  Session  of  the  Railway  Con- 
gress). George  Gibbs.  Deals  with  elec- 
tric traction  on  large  railroads  in  America, 
discussing  continuous  and  alternating 
current  and  the  comparative  cost.  Ills. 
13500  w.  Bui  Int  Ry  Cong — Jan.,  1910. 
No.  13601  G. 

On  the  Question  of  Electric  Traction 
(Subject  VIII  for  Discussion  at  the 
Eighth  Session  of  the  Railway  Congress). 
Dr.  Gleichman.  A  discussion  of  electric 
traction  on  large  railroads  in  Germany, 
continuous  and  alternating  current  and  the 
comparative  cost.  Ills.  17400  w.  Bui  Int 
Ry  Cong — March.  1910.  No.  13480  G. 
Interurban. 

The  1200-Volt  Railroad — A  Study  of 
Its  Value  for  Interurban  Railways. 
Charles  E.  Eveleth.  Compares  the  1200- 
volt  and  600-volt  direct-current  systems 
in  the  interurban  field,  claiming  econom- 
ical advantages  for  the  former.  General 
discussion,  5000  w.  Pro  Am  Inst  of 
Elec  Engrs — April.  1910.  No.  13237  F. 
Locomotives. 

Centre  of  Gravity  and  Oscillations  in 
Electric     Locomotives     (Schwerpunktlage 


mid  Krti^clwirkniigcn  bci  elektrischen 
Lokomotivcn).  (i.  lirccht.  A  discussion 
of  thi'  influence  of  the  position  of  the 
centre  of  gravity.  Ills.  Serial.  1st  part. 
45(K)  w.  Elek  Kraft  u  liahnen— .March  4. 
I9!().     .\().    i35o()  D. 

Ivlectric  Locomotive  for  the  X.  N'..  X. 
II.  61:  II.  Railroad.  Illustrates  and  de- 
scribes an  engine  designed  primarily  for 
handling  fast  freight,  but  will  also  be 
used  for  fa.st  passenger  service.  1200  w. 
Ry     &     Loc     Engng— April,     19 10.        Xo. 

12794  C. 
Lyons.  France. 

The  Street  Railway  System  of  the  City 
of  Lyons,  France.  .Alfred  Gradenwitz. 
Illustrated  description  of  a  line  recently 
converted  to  the  single-phase  system. 
1500  w.  Elec  Rev,  N  Y— April  30.  1910. 
No.  13619. 
Monorail. 

The  Technical  and  Economic  Possil)ili- 
ties  of  Monorail  ways  (Die  technischen 
und  wirtschaftlichen  Aussichten  der  ein- 
schienigen  Kreiselbahn).  Herr  SchimpfT. 
A  discussion  of  their  engineering  features. 
4000  w.  Elek  Kraft  u  Bahnen — March  4, 
1910.     No.   13507  D. 

The  Brennan  and  Scherl  Monorail 
Cars  (Automotrices  Monorails  a  Gyro- 
scopes Systemes  Brennan  et  Scherl).  Ch. 
Dantin.  A  description  and  comparison  of 
the  systems.  Ills.  2500  w.  Genie  Civil — 
March  26,  1910.  No.  13341  D. 
Motor  Maintenance. 

Recent  Practice  in  Motor  ^^laintenance 
in  Boston.  Illustrates  and  describes  spe- 
cial appliances  of  a  labor-saving  char- 
acter. 3000  w.  Elec  Ry  Jour — April  9. 
1910.  No.  12973. 
Municipal    Ownership. 

The  Financial  Position  of  Tramway  Un- 
dertakings, Owned  and  Worked  by  Mu- 
nicipal Corporations,  as  Indicated  by  the 
Tramway  and  Light  Railways  Return  of 
the  Board  of  Trade  for  1908- 1909.  4500 
w.  Tram  &  Ry  WHd — March  10,  1910.  No. 
12721  B. 
Operating  Costs. 

Cost  of  Operating  the  Manhattan  Ele- 
vated Railways.  Gives  itemized  costs  of 
operating  the  Manhattan  Elevated  in  New- 
York  City  for  the  year  ending  June  30. 
1908.  1200  w.  Engng-Con — April  20. 
19 10.     No.   T3404. 

Cost  of  Constructing  and  Operating  the 
Electric  Street  Railways  of  Long  Island 
City — The  New  York  and  Queens  County 
Railway.  Gives  data  relating  to  the  year 
ending  June  30.  1908.  1500  w.  Engng- 
Con — April  27,  1910.  No.  13557- 
Rack  Railways. 

The  Saleve  Electric  Rack  Railway 
(Notice  sur  le  Chemin  de  Fer  electrique 
a  Cremaillere  du  Saleve).  M.  Vagneux. 
Brief  description  of  an  installation  near 
Geneva.  2000  w.  Ann  d  Ponts  et  Chaus- 
see.s — 1910-I.    No.  13311  E  +  F. 
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Shops. 

Interesting  Shop  Practices  at  Indianap- 
olis. Describes  methods  of  caring  for 
wheels,  brakes  and  motors  on  a  large 
road.  Ills.  3500  w.  Elec  Ry  Jour— April 
2,  1910.     No.  12824. 

Shops  of  the  Cincinnati  Traction  Com- 
pany. Illustrates  and  describes  the  motor- 
driven  tools,  the  armature  shop  methods, 
and  the  system  of  card  records  used. 
4500  w.  Elec  Ry  Jour — April  2,  1910. 
Xo.  12823. 

Shops  of  the  London  Underground 
Electric  Railways.  Illustrates  and  de- 
scribes interesting  features  of  the  tube 
shops.  1500  w.  Elec  Ry  Jour — May  7, 
1910.     No.  13766. 

Department  of  Rolling  Stock  and  Shops 
of  the  Metropolitan  Street  Railway,  New- 
York.  An  illustrated  account  of  impor- 
tant improvements  made  in  this  depart- 
ment since  the  appointment  of  receivers. 
6000  w.  Elec  Ry  Jour — April  2,  1910.  No. 
12820  C. 

Improvements  in  the  Department  of 
Rolling  Stock  and  Shops  of  the  Metro- 
politan Street  Railway.  Describes  de- 
tailed improvements  in  methods  and  ma- 
chinery. Ills.  2500  w.  Elec  Ry  Jour^ 
April  9,  1910.     No.  12974. 

The  Interborough  Repair  Shops.  W. 
B.  Kouwenhoven.  Explains  methods  of 
inspection  and  repair  in  uses  at  these 
shops.  2000  w.  Ry  &  Loc  Engng — May, 
19 10.  No.  13640  C. 
Signals. 

Automatic  Signals  for  Electric  Rail- 
ways. Carl  P.  Nachod.  A  brief  illustrated 
review  of  electric  railway  signalling  with 
a  description  of  a  particular  type  of 
contact  system.  3000  w.  Jour  Fr  Inst — 
April,  1910.  No.  13535  D- 
Snow  Removal. 

.Snow  I^'ighting  Methods  and  Organiza- 
tion of  the  Metropolitan  Street  Railway 
Co.  An  explanation  of  the  organization 
and  methods  in  force  in  New  York  City. 
3000  w.  Elec  Ry  Jour — .April  23.  1910. 
Xo.  13296. 
Subways. 

Cost  of  the  New  York  Subway  and  of 
Operating  It.  Considers  the  first  cost, 
cost  of  equipment,  and  cost  of  operation. 
2000  w.  Engng-Con — April  13,  1910.  No. 
13091. 

Traffic  Conditions  Influencing  Pas- 
senger Subway  Construction  in  C'liicigo, 
111.  Outlines  traffic  conditions,  and  the 
plans  that  have  been  proposed  for  con- 
structing subways.  Diagrams.  1500  w. 
Engng-Con — .April  20,  1910.  Serial.  1st 
part.     No.  13403. 

Maintenance  and  Operating  l-'caturcs  of 
the  Electrified  St.  Clair  Tiuincl.  .\n  illus- 
trated account  of  the  performance  of  this 
line.  7500  w.  Elec  Ry  Jour — .April  2. 
I' MO      Xo.  12825, 


Electric  Traction  Development.    An  ac- 
count    of     the     Sydney     harbor     subway 
scheme,   with   map.      3500  w.      Aust   Min 
Stand — March  16,  1910.    No.  13488  B, 
Subway  Ventilation. 

The  Ventilation  of  the  New  York  and 
Paris  Subways  (Ventilation  des  Metro- 
politains  de  New  York  et  de  Paris).  H. 
Deniau.  A  review  and  comparison  of 
the  two  methods  of  subway  ventilation. 
Ills.  Serial,  ist  part.  1800  w.  Rev  Indus 
— March  19,   1910.     No.   13332  D. 

Switzerland. 

The  History  of  the  Seebach  Wettingen 
Railway.  W.  J.  Finke.  Brief  history  of 
an  experimental  electric  line  which  gave 
successful  operation,  but  for  financial 
reasons  went  back  to  the  use  of  steam. 
2500  w.  Minn  Engr — March,  1910.  No. 
13078  C. 
Terminals. 

The  Two-Story  Street  Railway  Termi- 
nal of  the  Public  Service  Railway,  Ho- 
boken,  N.  J.  John  M.  Barney.  Plans, 
sections,  illustrations  and  description  of  a 
large  terminal  building  under  construction. 
1000  w.  Eng  News — April  21,  1910.  No. 
13265. 
Track  Construction. 

Cit3'  Track  Construction.  W.  A. 
Heindle.  Read  before  the  Iowa  St.  &  Int. 
Ry.  Assn.  The  types  and  methods  de- 
scribed refer  to  recent  work  in  the  cities 
of  Davenport,  Rock  Island,  and  Moline. 
2000  w.  Elec  Ry  Jour — Apiil  23,  1910. 
No.  13299. 

City  Track  Construction  for  Electric 
Interurban  Railways.  H.  L.  Weber.  Ab- 
stract of  a  paper  read  before  the  Central 
Elec.  Ry.  Assn.  Gives  plans  for  satisfac- 
tory track  construction  in  city  streets. 
1500  w.  Eng  News — April  14,  1910.  No. 
1 3 104. 
Track  Maintenance. 

Tramway  Track  Maintenance  and  Re- 
newal. Henry  Mattinson.  Deals  with  the 
causes  of  deterioration,  particularly  in  re- 
gard to  damage  by  water,  and  the  way  it 
may  be  prevented.  Ills.  4000  w.  Sur- 
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THE  TWELVE  PRINCIPLES  OF  EFFICIENCY 

AND   THE    ORGANIZATION    WHICH    MAKES    THEIR    APPLICATION    POSSIBLE. 

By  Ilarriir^lon  limcrsoii. 

ill  a  pixctiliiig  artick-,  tlic  first  of  this  scries,  Mr.  Kiiiltsoii  showed  by  Iiistoric  cxain- 
jilcs  tlie  universal  potency  of  certain  efficiency  principles.  His  examples  were  Prussia's 
unprecedented  course  of  military  conquest,  Japan's  marvellous  success  in  war,  and  the 
industrial  advance  in  both  countries  following  the  same  policy  of  constructive  organization 
and  application  of  the  "Twelve  Principles."  These  princi])les  are  so  certain  'u\  effective- 
ness that,  in  Mr.  Kmerson's  words,  they  "give  even  the  mediocre  manager  a  greater  possi- 
bility of  attaining  higii  efficiency  than  was  ever  possessed  by  the  greatest  industrial 
geniuses   working   along   tlic   old  lines." 

The  application  of  these  principles  leciuires  a  sjjccial  type  of  organization.  It  is  not 
gcne«ally  possible  to  introduce  them  until,  by  amending  or  supplementing  the  existing  order, 
this  constructive,  defensive,  functional  type  of  organization  is  secured.  The  article  now 
presented  shows  by  natural  analogy  and  contrast  wherein  the  efficiency  organization  differs 
from   the  old  military   type.  Tiie  succeeding  papers  will  take  up  successively   the   '"Twelve 

Princii)lcs"  and   discuss   their   application   in   industrial   management. — Thk   Editors. 

THE  poor  white  trash  of  the  southern  States  and  the  Hstless 
negroes  have  long  heen  a  by-word,  but  we  suddenly  find  out 
that  all  these  people,  white  and  dark,  are  afflicted  with  a  para- 
site, the  hook  worm,  which  saps  their  vitality,  internally  slowly  bleeds 
their  strength  away. 

The  remedy  is  not  schools,  nor  churches,  nor  the  suppression  of 
the  saloon,  nor  the  sternness  of  the  task  master — all  excellent  devices ; 
the  remedy  is  the  elimination  of  the  parasite.  After  this  initial  bet- 
terment, the  principles  of  education,  of  religion,  of  temperance,  of 
stimulus,  may  be  confidently  applied. 

American  organization  for  operation,  whether  governmental 
(army,  navy,  civil),  whether  state  or  municij^al,  whether  for  land- 
railroads  or  ocean-steamboats,  whether  educational  or  religious, 
whether  industrial  or  commercial,  ])i-(nes  on  investigation  to  be  in- 
efficient, often  disgracefully  so.  llic  cfficienc\-  of  the  output  of  men  of 
militia  age  of  the  country  as  a  whole  being  not  more  than  5  i)er  cent, 
the  efficiencN-  of  u^e  of  materials  being  not  more  than  60  per  cent,  the 
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efficiency  of  equipment,  facilities,  averaging  not  30  per  cent.  These 
inefficiency  statements  can  be  verified  from  the  facts,  by  any  competent 
experts,  as  readily  as  an  assayer  can  duplicate  the  assay  of  an  ore 
sample. 

Our  material  resources  arc  unsurpassed,  our  workers  are  intelli- 
gent, ambitious,  versatile,  our  equipment,  from  farm  lands  to  office 
buildings,  from  typewriters  up  to  Mallet  compounds  and  down  again 
to  telephones,  is  lavish ;  yet  it  is  all  depreciated  by  an  equally  stu- 
pendous inefficiency.  The  principles  of  efficiency  are  simple,  are 
l)lain,  are  elementary ;  they  have  been  accepted  and  practiced  empiri- 
cally for  a  few  million  years  since  life  began  on  our  planet;  yet  in 
inodern  America,  we  flounder  in  our  productive  operations,  as  hope- 
lessly put  back  in  the  running  as  the  hook-worm  victim  in  the  South. 

What  is  this  insidious  disease  that  wastes  our  resources  of  ma- 
terials, of  human  potentiality,  of  equipment — that  prevents  the  appli- 
cation of  efficiency  principles  even  as  the  existence  of  the  hook-worm 
prevents  the  application  of  principles  of  human  well-being? 

The  industrial  hook-worm  disease  is  defective  organization. 

In  the  first  essay  of  this  series  I  have  shown  that  a  certain  type 
of  organization,  whether  applied  to  the  development  of  empires  or 
to  industrial  shoi)S,  produces  very  high  efficiency.  There  is  another 
type  of  organization,  unfortunately  the  one  almost  universally 
adopted  in  our  collective  activities,  which  is  incapable  of  applying 
efficiency  principles ;  and  the  use  of  this  type  is  responsible  for  much 
of  modern  inefficiency  and  waste.  An  air  compressor,  forcing  hot 
and  squealing  air,  and  a  vacnnni  pumj)  softly  coaxing  cooling  air, 
are  one  and  the  same  machine  working  on  the  same  cycle  in 
opf)osite  directions.  With  a  few  very  simple  changes  the  com- 
pressor can  be  cliangtul  into  the  vacuum  pump.  So  with  a 
few  very  small  changes  a  disastrous  form  of  organization  can  be 
turned  into  a  beneficent  form.  We  shall  try  to  make  clear  the  differ- 
ence between  these  two  forms  of  organization,  to  shmv  why  it  is 
impossible  for  one  l\pc  to  a|)ply  dticiency  ])rinciples  and  impossible 
tor  the  other  tyj)e  not  to  apply  tlicDi,  to  sliow  that  fiom  the  hegiii- 
fiing  of  life  the  efficient  type  has  always  pioduced  better  results,  and 
that  a  long  step  forward  towards  conservation  will  ha\e  been  taken 
when  we  adopt  for  our  collective  life  the  superior  t\i)e;  to  show  that 
the  change  from  one  type  to  another  is  radical  only  in  theorv,  not  in 
operation — not  at  all  such  a  change  as  substituting  electric  traction 
for  steam  traction,  a  prohibitively  costlv  undertaking;  much  more 
such  a  change  as  substituting  a  north  window  with  its  mellow  dif- 
fused light  for  a  south  windtnv  with  its  tierce  glare  and  shadows. 
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In  primilivc  times,  with  that  t'aluit\  and  perversity  which  unac- 
ooiiiitably  characterizes  so  ninch  that  is  human,  we  turned  to  the 
left  when  wc  ()nt;ht  have  turned  to  the  rijL;ht.  J  faviiij^  two  forms 
of  organization  to  choose  from — only  two,  the  destructively  offensive 
and  the  constructively  defensive — wc  chose  for  our  industrial  organi- 
zation the  destructively  offensive  type,  and  it  does  not  work  out, 
never  can  and  never  will ;  while  we  ought  to  have  chosen  the  con- 
structively defensive  type  of  organization,  alone  suited  to  productive 
upbuilding. 

The  two  types  of  organization  are  as  old  as  life,  are  therefore 
far  older  than  humanity,  and  wc  have  had  to  accept  them  as  [)art  of 
our  inheritance  just  as  w'c  accept  the  necessity  of  assimilation,  of 
elimination,  of  reproduction,  of  breathing.  But  there  is  no  more  rea- 
son in  adhering  industrially  to  the  destructive  type  of  organization, 
rince  we  have  learned  that  the  other  is  better,  than  there  is  in  adher- 
ing to  pack  teams  and  ox  carts  after  the  railroad  and  automobil'j 
have  been  perfected. 

To  bring  out  clearly  the  radical  differences  between  the  two  types 
of  organization,  in  spirit,  in  effectiveness,  and  in  methods,  we  select 
two  primitive  examples,  one  a  plant  and  the  other  an  animal.  TIic 
plant  trusts  to  the  generous,  often  enthusiastic  co-operation  of 
forces  outside  of  itself  and  it  therefore  drawls  strength  of  wide  and 
unlimited  range.  The  mammal  trusts  to  the  occasional,  often  grurlg- 
ing,  co-operation  of  powers  identical  in  kind  with  its  own,  therefore 
of  limited  scope.  The  pathfinder  through  primeval  forest  is  ini- 
pressed  with  the  luxuriant  wealth  and  profusion  of  plant  life — trees, 
at  their  best,  400  feet  high ;  is  impressed  wdth  the  comparative 
paucity,  pettiness,  transitoriness  of  animal  life,  wdiose  largest  jungle 
representative  is  the  elephant,  twelve  feet  high  and  living  at  most  a 
few  hundred  years.  Plants  trust  all  nature  and  draw  help  from 
everywhere;  animals  trust  none  hut  their  kind  and  grow^  through 
destruction.  Even  that  type  of  all  that  is  silly  and  innocent,  the 
sheep,  will  destroy  in  a  few  years  a  millennial  pasture  range. 

The  wild  rose  bush  exemplifies  the  defensive,  upbuilding  type, 
of  organization.  The  rose  stems  are  covered  wdth  sharp  thorns  so 
that  the  delicate  flowers  may  not  be  plucked  and  destroyed  by  wanton 
creatures  who  might  just  as  well  be  browsing  on  grass  or  leaves, 
but  the  color  and  perfume  of  the  blossoms  attract  the  bees,  beetles, 
butterflies,  and  moths  who  in  return  for  an  efficiency  reward,  the 
honey,  cross-fertilize  the  plants.  The  petals  fade  and  drop,  the  seed 
receptacle,  an  inconspicuous  green,  swells  and  grows.     When  ripe, 
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the  leaves  that  hid  it  fall  away;  it  appears  red,  a  tempting  rose- 
apple  to  bird  that  plucks  it,  to  mammal  that  finds  it  dropped,  but  the 
cradle  of  the  seeds  is  so  protected  that  the  rose  babies  escape  to 
grow  and  flourish  where  they  fall.  The  rose  relies  on  defensive 
up-building  organization,  calling  on  water,  air,  warmth  and  light, 
earth,  insects,  birds  and  mammals,  each  taking  a  part,  all  helping  the 
rose  to  dot  the  western  prairies,  to  deck  the  roadsides  and  moors  of 
the  New  England  seaboard,  to  blanket  the  lovely  North  Pacific 
Coast. 

Roosevelt  gives  us  the  other  picture  when  he  describes  the  African 
baboons  who  arc  organized  for  ofifense,  for  destruction : 

The  babocnis  were  very  numerous  around  this  camp,  living  both 
among  the  rocks  and  in  the  tree-tops.  They  are  hideous  creatures.  They 
ravage  the  crops  and  tear  open  new  born  lambs  to  get  at  the  milk  inside 
them;  and  where  the  natives  are  timid  and  unable  to  harm  them  they 
become  wantonly  savage  and  aggressive  and  attack  and  even  kill  women 
and  children.  In  Uganda,  Cuninghame  had  once  been  asked  by  a  native 
chief  to  come  to  his  village  and  shoot  the  baboons,  as  they  had  just  killed 
two  women,  badly  bitten  several  children,  and  caused  such  a  reign  of 
terror  that  the  village  would  be  abandoned  if  they  were  not  killed  or  in- 
timidated. He  himself  saw  the  torn  and  mutilated  bodies  of  the  dead 
women;  and  he  stayed  in  the  village  a  week,  shooting  so  many  baboons 
that  the  remainder  were  thoroughly  cowed. 

liaboons  do  not  act  singly,  but  in  bands  with  leaders,  with  senti- 
rels  i)oste(l.  Raboons,  wolves,  wild  dogs  and  i)rimitive  man  are 
thoroughly  organized  for  oflfense  and  destruction.  It  is  because  the 
object  is  offense  and  destruction  that  evil  characteristics  are  most 
prominent — arbitrariness,  irresponsible  exercise  of  power,  harshness, 
cruelty,  with  anarchy  all  along  the  line. 

Some  strong  male,  differing  not  in  kind  hut  iiierclx  in  degree 
from  his  fellows,  has  fought  his  way  to  the  top,  is  given  allegiance, 
baser!  partly  on  fear,  j)artl\  on  <elf-interest.  lie  delegates  power, 
or  each  lower  rank  of  followers  usurj)  power,  and  this  results  in 
;marchv  all  along  the  line.  .\re  we  now  writing  of  the  African 
baboons,  of  the  wolf  i)ack,  of  the  paleolithic  war  chief.  ^A  the  neo- 
lithic hunting,  foraging,  plundering,  tilibustering  chief.  o\  the  enter- 
prising New  York  Madagascar  trader.  n{  the  re>pectable  Rhode 
island  slave  ami  rum  trader  and  privateer;  or  arc  w  c  writing  (^f 
Roosevelt's  land  and  inaiinc  I'xpci'icnci-s  as  a  Kough  Kidcr  with  our 
army  and  navy;  or  are  we  writing  of  the  ^hops  of  the  great  industrial 
incorporations,  of  the  operation  and  maintenance  of  our  railroads? 
It  is  all  one  and  the  same  thing,  as  they  all  are  victims  of  a  common 
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lypc  of  (»ri;ani/ali<)n  ic^lini;  on  ihc  same  piinciplcs — individual  arbi- 
traiinc'ss  at  llu-  (np,  nNnr])('d  and  dclc',L;alc(l  power  down  llic  line, 
anarch)    everywhere. 

Modern  men  have  lost  the  fan<4S  and  the  cruel  hands  of  the 
l^aboon ;  in  lliem  also  his  savage,  cruel  instincts  are  softened.  Mod- 
ern sea  captains  are  not  such  monsters  of  cruelty  as  Henry  Morgan, 
modern  i^enerals  are  not  as  ruthless  as  Caesar,  Attila,  (lenghis  Khan, 
Tilly,  or  even  Napoleon.  Men,  thoroughly  good,  conservative,  u\)- 
right  men,  with  every  great  upbuilding  instinct,  are  happily  at  the 
head  of  most  of  our  great  institutions;  they  are  infinitely  better  than 
the  destructive  organizations  through  which  they  are  compelled  to 
w^ork,  knowing  no  other ;  but  the  old  danger  is  always  latent.  We 
who  know  could  fill  volumes  with  modern  illustrations  of  the  ever 
out-cropping  evils  due  to  the  destructive  type  of  organization. 

Let  all  who  wish  to  become  acquainted  with  a  detailed  story  of 
humiliating  inefficiency,  due  to  arbitrary  incompetence — at  the  top, 
mitigated  by  usurped  power  and  anarchy  everywhere,  read  the  ap- 
pended extracts  from  Roosevelt's  Rough  Riders.''' 


*  "The  battalion  cliief  of  a  newly  raised  American  regiment,  when  striving  to  get  into 
a  war  which  the  American  people  have  undertaken  with  buoyant  and  light-hearted  indiffer- 
ence to  detail,  has  positively  unlimited  opportunity  for  the  display  of  'individual  initia- 
tive.'      If   such    a   battalion    chief   wants    to   get    anything   or    go    anywhere    he 

must  do  it  by  exercising  every  pound  of  resource,  inventiveness,  and  audacity  he  pos- 
sesses. The  help,  advice,  and  superintendence  he  gets  from  outside  will  be  of  the  most 
general,  not  to  say  superficial,  character.  lie  will  have  to  fight  for  his  rifles  and  his  tents 
and  his  clothes.  lie  will  have  to  keep  his  men  healthy  largely  by  the  light  that  nature  has 
given  him.  When  he  wishes  to  embark  his  regiment,  he  will  have  to  fight  for  his  railway 
cars  exactly  as  he  fights  for  his  transport  when  it  comes  to  going  across  the  sea;  and  on 
his  journey  his  men  will  or  will  not  have  food,  and  his  horses  will  or  will  not  have  water 
and  hay,  and  the  trains  will  or  will  not  make  connections,  in  exact  correspondence  to 
the  energy  and  success  of  his  own  elTorts  to  keep  things  moving  straight. 

"It  was  on  Sunday,  May  29  at  San  Antonio,  Texas,  that  we  marched  out  of  our  hot, 
windy,  dusty  camp  to  take  the  cars  for  Tampa.  There  were  no  proper  facilities  for  getting 
the  horses  on  or  off  the  cars,  or  for  feeding  or  watering  them;  and  there  was  endless 
confusion  and  delay  among  the  railway  officials.  The  railway  had  promised  us  a  forty- 
eight  hours'  trip,  hut  it  was  four  days  later  that  we  disembarked,  in  a  perfect  welter  of 
confusion.  Everything  connected  with  both  military  and  railroad  matters  was  in  an  almost 
inextricable  tangle.  'Hiere  was  no  one  to  meet  us  or  tell  us  where  we  were  to  camp,  and 
no  one  to  issue  us  food  for  tlie  first  twenty-four  hours;  while  the  railroad  people  unloaded 
us  wherever  they  pleased,  or  rather  wherever  the  jam  of  all  kinds  of  trains  rendered  it 
possible.  We  had  to  buy  the  men  food  out  of  our  own  pockets,  and  to  seize  wagons  in 
order  to  get  our  spare  baggage  taken  to  the  camping  ground  which  we  at  last  found  had 
been    allotted   to   us 

"It  was  the  evening  of  June  7  when  we  suddenly  received  orders  that  the  expedition 
was  to  start  from  Port  Tami)a,  nine  miles  distant  by  rail,  at  daybreak  the  following  morn- 
ing; and  that  if  we  were  not  aboard  our  trans])ort  by  that  time  we  could  not  go.  We  had 
no  intention  of  getting  left,  and  ])rcparc(l  at  once  for  the  scramble  which  was  evidently 
about  to  take  place.  As  the  number  and  capacity  of  the  transports  were  known,  or  ought 
to  have  been  known,  and  as  the  number  and  size  of  the  regiments  to  go  were  also  known, 
the  task  of  allotting  each  regiment  or  fraction  of  a  regiment  to  its  proper  transport,  and 
arranging  that  the  regiments  and  the  transports  should  meet  in  due  order  on  the  dock, 
ought  not  to  have  been  diflicult.  However,  no  arrangements  were  made  in  advance; 
and  we  were  allowed  to  shove  an<l  hustle  for  ourselves  as  best  we  could,  on  much  the  same 
principles  that  had   governed   our   i)re])arations   hitherto. 

"W^e  were  ordered  to  be  at  a  Certain  track  witli  all  our  baggage  at  midnight,  there  to 
take  a  train  for  I'ort  Tampa.  At  the  appointed  time  we  turned  up,  but  the  train  did 
not 

"We    now    and    then    came    across    a    Brigadier-General,    or    even    a    Major-General;    but 

nobody  knew   anything.      Some   regiments   got    aboard   the   trains   and   some   did    not 

At    six    o'clock   some   coal    cars   came    by    and    these    we   seized.      By    various    arguments    wc 
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The  efficiency  engineer  meets  everywhere  the  inefficiencies,  losses, 
ravages,  disasters,  material  and  moral,  always  latent,  often  active  in 
wrong  organization.    To  illustrate  by  instances  from  experience : 

The  able  president  of  a  two-hundred-million-dollar  corporation, 
liearing  that  piece  work  resulted  in  greater  output  than  day  work, 
ordered  piece  rates  i)ut  in  and  made  the  basis  of  remuneration  on  a 
few  days'  notice.  A  disastrous  strike  followed,  costing  the  corpora- 
tion $2,cx)0,ooo,  the  community  being  made  to  suffer  from  violence 
of  all  kinds  by  strikers  and  their  sympathizers,  by  officials  and  their 
hirelings.  This  president  would  not  have  presumed  to  design  a 
steam  engine,  perhaps  not  have  presumed  without  advice  to  select  a 
typewriter;  yet  he  rashly  acted  on  two  of  the  most  delicate  problems 
that  confront  an\'  modern  corporation,  wages  and  efficiency  rezvard. 


pt-rsuaded    the    enRint;cr    in    charge    of    the    train    to    back    us    down    the    nine    miles    to    Port 

Tampa 

**The  trains  were  unloading  wherever  they  happened  to  be,  no  attention  whatever  being 
paid   to   the   possihli-   position    of   the   transport   on    which   the   soldiers   were   to   go.      Colonel 
Wood   nnd   1    liad   jumped  off  and   started   on   a   iiunt,   wliich   soon   convinced   us   that   we   had 
our   work  cut   out   if   we   were   to   get   a   transport    at   all.      From    the   highest   Cleneral   down, 
nobody  could  tell  us  where  to  go  to  tind  out  what  transport  we  were  to  have.     ..... 

The    <|uay    was    crammed    witii    some    tt  n    lllou^aInl    nun,    most    of    whom    were    working    at 

cross  i)ur])os(S 

The  liillHury  uttnclifN  cnnie  out  ia  look  oil — Kji»li.sli,  <;e>r4iinn,  RimMfau, 
FreiK'li    ami    .laiiuneNc. 

"Wr  were  alloiicd  a  transport — the  Yucatan.  She  was  out  in  midstream,  so  \V  ood 
stlzer'.  a  stray  lautuh  and  hoarded  her.  At  the  same  time  I  happened  to  find  out  that  she 
had  previously  been  allotted  to  two  other  regiments— the  Second  Regular  Infantry  and 
the  Seventy-first  New  York  Volunteers,  which  latter  reginunt  alone  contained  more  men 
than  could  he  i)ut  aboard  her.  Accordingly  1  ran  at  full  speed  to  our  train;  and,  leaving 
a  strong  guard  with  tlie  liaggage,  1  double-(|uicked  the  rest  of  the  regiment  up  to  the  boat, 
just  in  time  to  board  lier  as  she  came  into  the  (|uay,  and  then  to  hold  her  against  the 
Second  Regulars  and  the  Seventy-fnst,  vvlio  had  arrived  a  little  too  late,  being  a  shade  less 
ready  than  we  were  in  llie  matter  of  individual  initiativi-.  There  was  a  good  deal  of 
expostuIati(<n,  but  we  had  possession;  and  as  the  ship  could  not  contain  half  of  the  men 
wh(»  had  been  told  to  go  al»i>ard  lur,  tin-  Sevrnty-tu  st  went  away  as  did  all  but  four  com- 
panies  of   the   Second Tile   transport    was   overloaded,   the   nun    being    packid   like 

sartlines,  not  only  ij«low  but  u[)on  the  decks;  so  that  at  night  it  was  only  possible  to  walk 
about  by  continually  slepi»ing  over  the  bodies  of  the  sleepers.  The  travel  ration  which  had 
been   issmd   \:>  the   men    for   the   voyage   was   not   sutlieient,   because   the   meat    was   very   bad 

indeed The    soldiers    were    issue«l    horrible    stutT    called    'canned    fresh    beef.' 

There  was  no  salt  in  it.  At  tin-  best  it  was  stringy  and  tasteless;  at  the  worst  it  was 
naus«-ating.  Not  one-fourth  of  it  was  ever  eaten  at  all,  even  when  the  men  became  very 
liiingry.      'Ilu-re    w«Te    no    facilities    for   tin-    nun    to   cook   anything.      There    was   no    ice    for 

them;    the    water   was   not    good;    and    they    had    no    fresh   meat   or    fresh    vegetables 

''*Hy  next   morning  eame  the   tuws  that   the   order   to  sail   had   been  countermanded,   aiul 
that    wr    were    tf)   stay    wlure    we    were    for    tlie    time   being.      What    this    meant    none    of    us 
coubl   understand.      It  turneil  out   later  to  be  due   to  the  blundir   of  a  naval   olVicer.    ..... 

"Meanwhile    the    trooj)    ships,    pack«d    light    with    their    living    freight,    sweltered    in    the 
burning   heat    of   Tampa    iFarbor.      There    was    nothing    whatever    for   the   men    to   do,    space 

being  too  cramped    for  amusenu  lit So  we   lay   for  nearly  a   week,  the   vessels 

swinging  around  on  their  anchor  chains,  while  Ihi-  hot  water  of  the  bay  flowed  to  and 
fro    .-ironnd    them    ami    the    sun    burned    overluad.      At    last,    on    the   evening    of   June    1.1,    we 

ree«ived   the   welcome  order   to   start W«-   kiuw   not   whither   we   wen-   boumi, 

n«»r  what  we  were  to  do We  had  a  good  deal  of  trouble  with   tlu-  transports. 

()n^  nf  them  was  towing  a  seho«MUT,  and  anotlu-r  a  scow 

"VVe    riilled   ami    wallowt  d    in    llie   sea  way,    waiting    until   a   decision    was   reached    a?»   to 

wlu-re   we  should   land.      On    tin-   morning   of   June   '22   the    welcome   ord«T   for   landing   came. 

"We    dill    the    landing    as    we    had    done    ev«rvthing    else-    that    is.    in    a    scr.imble,    each 

commander   shifting    for    himself.      .      .      .      .      .      Ther.^    were    no    facilities    for    landing,    and 

the   fleet   di<l   not   have   a   (|narli  r   llu    nund>.  r   of   boats   it    should   have   had    for   tlie    purpose. 

Meanwhile,    from    aiiollur    liaus|.ort.    our    horses    were    In  iiig    landed.    tt)gether 

with   the   mules,   by   the   simple   process   of   throwing   them   overboard   ami   letting    them    swim 

ashore     if   they    could ^J'"*    <»f    '"V    horxes    was    drowned.      The    other,    little 

Tex-is'  got  ashore  all  right.  While  1  wax  superinteiuling  the  landing  at  the  ruined  dock. 
wilh'HuekyO'Neill.  a  boatful  of  colored  infantry  soldiers  capsized,  and  two  of  the  men 
went  to  the  boltoiii;  Muckv  O'Neill  i.lunKiiig  in.  in  full  uniform,  to  save  thrin,  but  in 
yjin '• AiiHRKViMin   KKDM    KiKist.vKMs    Uort.M    UiDiHs.    i'ages   47-71. 
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lie  (lid  not  know  that  cfiicicncy  reward  (flight  U)  l)c  jjicccdcd  In'  the 
cari'fnl,  systematic,  and  expcil  a[)plicati()n  of  eleven  other  principles, 
of  which  "Wages"  is  a  minor  element  of  one;  lie  did  not  know  that 
the  eleven  anterior  principles  were  largely  lacking  in  application  in 
his  com[)any,  and  that  conditions  were  not  ripe  for  any  form  of  effi- 
ciency reward;  he  did  not  know  that  even  if  his  company  had  heen 
tUted  to  adopt  the  principle  of  efficiency  reward,  it  remained  a  mo- 
mentous (piestion  as  to  what  form  should  be  used,  piece  rates  being 
probably  the  last  that  a  competent  exjyert  would  recommend.  He 
was  not  to  blame.  J  le  had  to  make  a  decision,  and  he  did  not  have 
an  organization  around  him,  over  him,  under  him,  that  automatically 
prevented  this  mistake,  equally  disastrous  to  his  company,  to  his  em- 
ployees, and  to  himself. 

The  general  superintendent  of  one  of  the  largest  American  in- 
dustrial plants,  tremendously  successful  through  his  great  genius, 
^ower,  ability,  told  me  with  pride  that  for  five  months  he  had  re- 
fused to  allow  any  shop  tools  or  supplies  to  be  bought.  He  boasted 
that  a  smith  foreman,  failing  to  secure  on  requisition  flatter  steel,  had 
made  flatters  out  of  Krupp  steel  tires  which  he  appropriated  for  this 
I'urpose.  The  tool  account  came  down,  it  is  true,  but  at  what  cost 
in  man-wasted  time  with  smooth  files,  and  all  other  man-supply 
deficiencies — in  diminished  output  from  machine-wasted  time  due  to 
defective  belts  and  all  other  machine-supply  deficiencies? 

Industrial  arbitrariness  by  the  superintendent,  delegated  and 
usurped  power  in  the  foreman,  anarchy  all  along  the  line ! 

There  are  more  disgraceful  examples  that  could  be  cited  in  which 
foremen  plundered  and  swindled  the  men  under  them,  debauched 
wives,  violated  homes,  because  the  power  to  employ  and  discharge, 
to  promote  and  reduce,  to  augment  and  to  lower  compensation,  had 
been  delegated  to  them.  American  trade  unionism,  with  all  its  im- 
ported tenets  of  inefficiency,  is  in  large  part  a  justifiable  collectivism, 
alone  able  to  cope  w-ith  some  of  the  worst  outrages  to  which  indi- 
vidual wage  earners  have  been  exposed ;  and  it  is  pathetic  that  these 
same  wage  earners,  in  resorting  to  unionism,  have  known  no  better 
than  to  adopt  all  the  worst  characteristics  of  the  very  organization 
against  the  evils  of  which  they  were  rebelling. 

A  high  American  railroad  official  of  great  and  long  experience 
told  me  that  no  grievance  committee  of  wage  earners  had  ever  come 
to  him  with  what  seemed  unreasonable  and  unfair  demands  that  he 
had  not  been  able  to  find  as  the  original  incentive  to  their  action 
the  arbitrary  injustice  and  tyranny  of  some  insignificant  local  official, 
foreman,  or  boss. 
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I  Iiave  intimately  watched  the  inception,  progress,  and  end  of 
three  railroad  strikes.  Twice  they  were  precipitated  by  the  arbi- 
trary action  of  irresponsible,  \et  conscientious  and  able  railroad 
officials.  The  money  lost  in  these  two  strikes  by  the  employing  com- 
panies was  sufficient  to  establish  efficiency  operation  on  every  Ameri- 
can railroad,  and  under  efficiency  operation  strikes  are  inconceivable. 
The  third  road  won  its  strike  hands  down  because  it  spent  for  de- 
fense, preparation,  and  mitigation  of  evils,  one-tenth  the  sums  neces- 
sary in  the  other  cases  for  war  and  destruction. 

In  American  organization  a  successful  man  becomes  president,  he 
selects  his  staff,  his  cabinet  and — he  puts  it  up  to  them.  Each  in  turn* 
selects  his  staff  of  managers  and — puts  it  up  to  them.  The  manager 
selects  his  superintendents,  and  passes  the  power  and  res|X)nsibility 
on  to  them.  The  superintendent  selects  foremen,  and  delegates  to 
them  the  power  "to  make  good."  The  foremen  select  their  workmen, 
vu(\  transmit  to  them  the  power  to  do  the  thing  the  president  really 
wanted  done. 

The  man  at  the  bottom,  with  the  least  spare  time  to  plan,  the 
least  training,  the  least  compensation,  runs  the  whole  affair.  This  is 
the  type — so  usual,  so  universal,  that  many  will  wonder  that  it  is 
fjuestioned.  It  is  the  baboon,  the  wolf-pack,  type  of  organization  and 
it  is  all  wrong. 

The  wild  rose,  relying  on  allies  outside  of  itself  to  aid  it,  has  de- 
veloped and  nourished  under  the  defensive  up-building  type  of  (Or- 
ganization, but  we  need  not  go  so  far  afield.  i*lant  life  has  no  mo- 
nopoly of  uj)building  organization.  Among  the  baboons,  among  the 
wolves,  among  the  foxes,  among  men,  the  defensive,  the  up-building 
type  of  organization  also  exists,  but  nun  have  not  a])plied  it  to  busi- 
ness. In  his  famil)  life,  and  he  is  a  nio^t  worthy  husband  and  father, 
the  fox  imposes  niateniity  on  his  vixen  (■oni|)anion.  This  is  no  dele- 
gation of  power,  for  he  is  incapable  of  matcinitv.  I  le  imjjoses  a 
♦remendous  responsibility  and— he  gives  ihe  balance  n\  his  life  to 
doing  his  paii  that  she  nia\  make  a  full  success  of  \\h  il  he  imposed 
(II  her.  lie  protects,  he  provide-;,  he  feeds  her.  he  watches  over  her. 
The  organization  is  one  for  defense  .uid  up  building,  and  without  it 
life  would  j)erisli  fn»m  our  planet.  The  \i\in  in  tuiii  im)x)scs  on 
lier  young  the  greatei'  responsibility  of  life,  but  in  so  doing  she 
assumes  a  crushing  bnidcn  oi  obligation  low.irds  lu'i"  ojtspring.  She 
feeds  thcin  from  hei'  own  boi|\.  she  \\;ililie>  over  llii'm.  she  trains 
them  and  teaches  then),  .ind  if  need  be.  gi\'es  her  life  for  them.  She 
delegated    nothing,    but     -^lie    iin|>osed    oblii^ation    and    she    gives    the 
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halanrc  ol'  Ikt  lil'o  lliat  llicy  nia>  make  a  full  success  (;f  what  she 
iinw  itlini;l\    imposed  on  llicm. 

riuTc  is  of  course  authority  runnin<^"  from  toj)  to  hottoni,  autlior- 
iiy  coniincnsuratc  with  icsi)()nsil)ility,  greater  and  stroni^cr  author- 
it\  than  that  inspired  by  fear,  but  though  tlie  cubs  obey  the  niother 
and  the  father,  the  organization  is  one  of  defense,  of  up-1)uilding. 

'Hiis  is  tlie  type  of  organization  von  Moltke  imposed  on  a  Trus- 
sian  army.  I  le  left  apparently  intact  the  i)re(latory  fcjrm  ;  but  he 
created  staif,  and  though  it  was  elementary  and  inadequate  staff  it 
made  his  stupendous  achievements  possible.  Von  ^loltke  realized 
that  there  were  natural  laws  superior  to  any  general  orders  of  his, 
that  the  general  orders  would  be  efYective  in  exact  degree  as  they 
utilized  natural  laws  to  the  best  advantage.  He  therefore  created  a 
general  staff  of  specialists,  officers,  students,  experts,  acquainted  wM'th 
and  skilled  in  the  knowledge  of  general  laws,  and  it  was  with  their 
knowledge  that  he  outfitted  his  armies,  planned  his  campaigns,  and 
executed  his  designs.  The  plans  of  his  general  staff  prevented  the 
issuance  of  orders  contrary  to  the  laws  of  nature;  it  stimulated  the 
issuance  of  orders  in  accordance  with  the  laws  of  nature;  just  as 
eft'ectually  as  wheel  flanges  keep  locomotives  on  the  track  and  as 
steel  rails  lessen  wheel  friction,  so  there  was  elimination  of  futile 
waste,  the  promotion  of  efficiency.  It  required  no  revolution,  no 
tearing  down  of  what  was  to  change  offense  and  destructiveness  into 
defense  and  constructions.  Bismarck's  main  aim  was  not  to  conquer 
Austria  or  France,  but  to  build  up  Prussia  and  Germany,  and  an 
army  with  a  new  organization  w^as  the  instrument. 

That  the  race  of  foxes  may  endure  forever,  the  vixen  exists  for 
the  sake  of  her  babies,  not  they  for  her ;  father  fox  exists  for  the 
sake  of  the  vixen  and  her  special  task,  not  she  for  him. 

The  stone,  spear  or  sword  was  distinctly  an  adjunct  to  primitive 
man,  but  just  as  distinctly  modern  man  is  an  adjunct  to  the  machine 
tool,  to  the  locomotive,  to  the  twelve-inch  gun.  We  would  use  them 
putomatically  if  we  could,  and  dispense  with  the  man,  even  as  w^e  now 
drill  oil  and  gas  wells  two-thousand  feet  deep  and  dispense  with  a 
well  digger.  Having  reversed  the  relation  of  worker  to  his  tools,  we 
must  of  necessity  reverse  the  relation  of  officer  to  ])rivate,  of  official 
to  employee ;  we  must  reverse  the  administrative  cycle.  The  em- 
j  ioyee  no  longer  exists  merely  to  aggrandize  and  extend  the  per- 
sonality of  the  employer,  but  the  latter  exists  solely  to  make  eff'ective 
the  totally  different  function  of  the  employee. 

Modern  industr\'  as  distinguished  from  primitixe  indnstr)    is  run 
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with  equipment.  It  is  the  locomotive  that  pulls  the  train,  the  car 
that  carries  the  freight.  They  are  there  for  this  purpose,  and  this 
is  the  inspiration  of  their  design,  construction,  operation  and  main- 
tenance. 

We  would  willingly  dispense  with  the  locomotive-engineer  and 
fireman  if  we  could ;  they  are  capable  of  something  better  than  watch- 
ing signals  and  shoveling  coal.  The  only  excuse  for  putting  human 
beings  on  such  work  is  that  the  equipment  used  still  requires  human 
supervision.  Similarly,  in  the  shop,  the  equipment  and  its  purpose 
are  the  main  considerations  and  the  duty  of  the  machinist  is  primarily 
to  his  equipment.  As  we  rise  in  the  line  we  find  each  higher  grade 
legitimately  existing  solely  for  the  benefit  of  what  is  below,  not  for 
the  amusement  of  what  is  above.  The  foreman  is  there  not  to  relieve 
the  superintendent  of  responsibility,  but  to  direct  the  men  on  the 
machines  operating  to  repair  the  locomotives  pulling  the  freight.  The 
general  manager  is  there  for  the  sake  of  the  superintendents,  the 
vice-i>resi(lents  are  there  for  the  sake  of  the  managers  and  the  presi- 
dent is  there  for  the  sake  of  the  vice-presidents. 

Ideals  may  have  been  imposed  or  have  been  conceived  by  the 
president — the  plan,  i)erhai)s,  to  develop  a  continent.  The  instrument 
used  is  a  corporation,  whose  efficiency  reward  is  dividends  earned  by 
carrying  freight  and  passengers.  These  ideals  of  development,  of 
earning  capacity,  remain  ;  but  to  carry  them  out  natural  laws  must 
be  observed,  these  laws  being  efficiently  taught  by  those  qualified 
by  study  and  exptritiicc  t(^  teach  and  (Hrect.  The  laws  are  applied  by 
officials  each  of  whom  is  servant  tn  the  iiien  over  whom  he  has  di- 
recting control.  Ill  \ain  di)fs  i)resi(lent  or  vice-president,  manager, 
or  sujierintendi-nt  issue  orders  and  delegate  power  under  current 
organization.  Knowledge  and  ability,  desire  and  interest,  become 
diluted  with  every  sj)rea(Hng  stej). 

It  is  within  my  knowledge  that  tlu-  able,  conscientit)us,  and  inde- 
fatigable chief  engine<-r  of  the  greatest  eonstrnetive  enteri)rise  the 
world  has  ever  ninlertakeii  was  .Khiscd  iliai  tlu-  elVieiencN  was  verv 
low,  not  aggregating  niiicli  ovi-i-  50  per  ci-nl,  an<l  (A  the  remedies, 
lie  was  offered,  free  of  charge,  el'tieieney  staff  advice.  Me  did  not 
avail  himself  of  this  olTer  because  he  belonged  to  the  old  school, 
because  he  did  iwl  know  that  standards  could  be  established,  nuich 
less  realized,  although  in  sanitation  he  accepted  fundamental  organi- 
zation and  authority;  and  so  the  actual  results  under  him  are  costing 
two  hundi'e(l  million  dollars  nioi-e  than  they  siKMdd  have  ct)st  if  he 
had  been  von  Moltke.  if  he  had  had  \oii  Moltko's  conception  ()\  mod- 
ern  organization. 
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With  niilions  <►[  llowiiig  details,  cacli  separately  elusive  as  one 
among  millions  of  bn/zing  insects,  llie  task  seems  hopeless  and  stag- 
gers us  by  its  iniuKMisity,  until  we  remember  tliat  honey  bees, 
the  most  in(lei)endent  of  union  workers,  have,  as  a  union,  gratefully 
accei)ted  efficiency  administration  ;  that  deleterious  mosquitoes  have 
been  sui)i)resse(l  at  the  Isthnms  of  Panama  by  preventing  their  birth; 
that  the  task  of  nuxlern  organization  is  to  control  millions  of  details 
through  a  staff  of  specialists  who  sup])lement  each  working  unit 
fiom  tool,  machine,  implement,  up  to  ])resident  and  to  cori)oration. 

The  central  part  in  railroading  is  the  locomotive.  The  one  essen- 
tial for  a  locomotive  is  to  stay  on  the  track.  This  is  an  absolutely 
modern  conception.  There  was  no  such  idea  in  the  centuries  of  the 
pyramids,  nor  even  in  the  days  of  Napoleon  and  of  Robert  Fulton. 
Because  it  is  modern,  an  organization  has  been  created  to  see  that  it 
worked.  One  might  evolve  the  operation  of  a  modern  railroad  from 
the  wheel  flange.  The  presidents  and  their  staffs  dictate  a  few  letters 
each  day,  perhaps  a  hundred  thousand  in  all ;  but  that  rails  may  stay 
in  i^lace  and  resi.st  the  side  pressure  of  the  wheel  flange,  two-thousand 
five  hundred  million  spikes  are  inspected  every  day  by  the  humble 
track  w^alker,  and  though  the  train  runs  under  the  supreme  control  of 
conductor,  of  engineer,  of  fireman  (as  much  as  the  dray  runs  under 
the  control  of  its  driver)  the  difference  lies  in  the  fact  that  all  the 
dej)artments  of  track  maintenance,  of  equipment  maintenance,  and 
half  the  operating  department,  exist  solely  for  the  purpose  of  moving 
the  wheels  on  top  of  the  rails,  of  transmitting  safely  2,600  horse 
powder  through  six  half-inch  squares  of  frictional  contact. 

This  is  a  stupendous  result  empirically  achieved,  since  as  yet  but 
little  has  been  standardized  as  to  either  truck,  motive  power,  equip- 
ment, or  operation,  and  no  cost  efficiency  standai'ds  have  ever  been 
theoretically  established  as  possible  ideals. 

The  defective  wolf-pack  type  of  organization  is  one  in  which  a 
chief  issues  arbitrary  orders  to  his  subordinates  expecting  them  some 
liow  or  other  to  execute  them.  The  perfected  organization  for  indus- 
trial u])buil(ling  and  efficiency  is  one  in  which  specialists  formulate 
the  underlying  principles,  instruct  as  to  their  application,  and  relent- 
lessly reveal  both  their  observance  and  neglect. 

It  is  of  minor  importance  how  the  knowledge  and  experience  of 
specialists  is  made  available  for  the  control  and  guidance  of  all  line 
officials.  Independent  accounting  firms  impose  their  checks  on  even 
the  greatest  corporations.  Independent  efficiency  specialists  might 
well   impose  more   profitable  and   important   checks   on   the   greatest 
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corporations.  The  same  end  might  be  attained  of  an  efficiency  en- 
gineer, advised  by  an  efficiency  board,  holding  a  position  of  efficiency 
authority  on  a  president's  stafY,  even  as  comptrollers  hold  positions 
of  authority  as  to  accounting. 

Accounting,  however  accurate  and  minute,  cannot  of  itself  bring 
about  efficiency.  It  tries  to  evolve  a  standard  by  comparison,  show- 
ing that  on  some  other  occasion  the  record  was  better,  therefore 
presumably  always  possible. 

Xo  modern  business  presumes  to  run  without  some  kind  of  account- 
ing. This  is  embryonic  recognition  of  the  need  of  staff  regulation. 
Accounting  in  all  its  phases  is  a  minor  division  of  one  of  the 
twelve  efficiency  principles,  trustzvortliy,  ijiinicdiafc  and  adequate 
records.  The  eleven  other  principles  are  none  of  them  less  important 
ihan  records,  some  of  them  more  important. 

A  modern  undertaking  of  any  kind  will  be  prepared  to  operate  effi- 
ciently when  it  reverses  the  cycle,  when  each  minute  operation  can 
attract  to  itself  all  the  required  knowledge  and  skill  in  the  uni- 
verse. It  is  only  through  a  qualified  stafif,  applying  as  needed  to 
every  detail  the  twelve  principles  of  efficiency,  that  the  cycle  can  be 
practically  reversed. 

How,  practically,  should  this  staff  be  formed  and  made  effectively 
o])erative?  Xo  patent  medicine  exists  that  is  a  universal  tonic  for 
all  forms  of  debility.  Xo  two  organizations  are  aHke,  either  in  their 
merits  or  in  efficiencies,  and  the  (object  of  staff  is  to  provide  what  is 
missing,  whether  in  organization,  recognition  of  efficiency  principles, 
<»r  their  application. 

It  is  evident  that  there  ought  to  be  a  controlling  efficiency 
engineer,  even  as  there  is  a  comi)tr( tiling  accountant  or  auditor.  The 
(omj)troller  as  to  accounts  acts  as  a  funnel  into  which  are  drawn  all 
the  best  experience  of  the  world  a*^  to  accounting,  and  after  filtration 
it  is  carried  authoritatively  down  llic  line  and  applied  wliere  needed. 
A  comju'tent  librarian  acts  as  an  intermediary  between  all  tlu"  knowl- 
edge of  the  niiiver-^e  collci'tcd  in  hooks,  and  the  great  misrellaneous 
leading  jtublic  seeking  information.  An  efticiiMicy  enginei'r  ongUt 
similarly  to  act  as  a  fnnnti,  Ix'ing  ecjuipped  to  gathei"  from  all  avail- 
able sources  \\hat('\(i"  i->  •>f  operating  value  f(tr  the  organization  he 
is  advising. 

Just  as  it  is  llie  business  of  ihe  comptroller  to  appl\  accounting 
I  rinciples,  so  is  il  the  bn^ines--  <tf  ilu-  I'fticiency  engineer  to  appl\  to 
all  operations  llie  IweK'e  principles  ol  eftiiMencN .  The  dnl\  of  the 
executive  di-siring  eftieienis,  \\li<>  has  aceeptetl  the  (lefensi\i'.  upbuild- 
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ini;  l\|»r  ol  ( n\i;;mi/.;ili(  mi  1)\  .■i|)|)«)iiitiii,L;  an  cirHiciuy  cliiet,  is  not  to 
(Icniand  diMails  hnt  to  demand  a  i-crtain  efficiency — wlicllur  Xo,  </j, 
i(K)  or  I  10  pel'  cent  and  lie  should  make  himself  suf'ficieiitl\  famil- 
iar wiHi  the  twelve  eniciency  princi|)les  tp  ai)[)rehend  their  hearing 
on  nllimale  efficiency,  thus  (inalifying  himself  to  second  and  make 
('])erative  the  [)lans  of  his  expert.  If  he  waives  the  attainment  of  any 
definite  excellence,  he  may  set  ui)  his  own  limiting  standards  as  to 
each  of  the  twelve  principles  and  instruct  his  efhcienc}'  engineer  to 
accomplish  what  he  can  under  the  limitations  imposed.  Jweryhody 
knows  that  a  horse  trotting  a  mile  in  two  minutes  can  he  secured, 
and  that  the  mile  will  be  trotted  in  this  limit  if  every  condition 
required  for  success  is  [)rovide(l.  On  the  other  hand,  a  wagon  nia\ 
be  loaded  with  5,000  pounds,  a  mile  measured  over  a  bad  road,  and 
the  horse  and  driver  told  to  do  the  best  they  can.  They  may  do  well, 
but  it  will  not  be  a  two-minute  performance.  In  operation,  a  whole 
plant — a  wdiole  railroad,  for  instance — can  be  brought  up  Uj  the 
highest  practicable  efficiency  if  the  principles  are  applied  through  a 
suitable  organization.  A  defective  organization  and  emasculated 
principles  will  attain  correspondingly  lower  results,  usually  equalh' 
unsatisfactory  to  the  executive  and  to  his  staff  assistant. 


A   GENERAL   REVIEW  OF    HYDROELECTRIC- 
ENGINEERING  PRACTICE. 

By  Frank  Kocstcr. 

IV.     ELECTRICAL  EQUIPMENT. 

Mr.  Kf)ester's  first  article,  published  in  April,  was  conccnud  with  the  impoutuling  of 
water  supplies  and  the  attending  engineering  construction.  His  second  dca)t  with  head 
races,  pressure  pipes  and  penstocks.  In  June  he  took  up  water-wheels  and  the  mechanical 
equipment  of  the  power  station.  The  present  installment  considers  the  electrical  machinery, 
and  in  August  he  will  review  the  transmission  and  distribution  of  current.  The  whole  dis- 
cussion is  addressed  not  to  the  sj)ecialist  in  hydroelectric  engineering,  but  to  those  who 
will  value  a  concise  review  of  the  foundational  elements  in  good  modern  practice — whether 
as  contractors,  owners,  managers,  or  financial  and  commercial  associates. — The  Editors. 

IN  modern  hig^h-tcnsion  power  transmission,  alternating  current 
is  practically  exclusively  employed,  either  single-phase,  two- 
phase  or  three-phase,  the  last  named  heing  generally  preferred. 
Induction,  revolving-armature  and  revolving-field  generators  arc 
used,  and  in  nearly  all  cases  they  are  directly  coupled,  either  rigidly 
or  flexibility,  to  the  turbine  shaft. 

The  induction  generator  derives  its  name  from  the  projecting  ends 
of  the  rotating  element  which  are  termed  inductors.  The  chief  ad- 
vantage of  this  type  lies  in  that  there  is  no  rotating  winding,  as 
both  field  and  armature  winding  are  stationary.  The  rotating 
element  is  simply  a  mass  of  iron  consisting  of  a  catch  spider  of  two 
or  more  parts,  and  because  of  this  design  high  peripheral  speeds  mav 
be  obtained.  The  armaliux-  winding  usually  employed  is  what  is 
called  a  concentrated  winding,  there  being  only  one  slot  pei-  face  per 
pole.  These  are  usually  wound  for  -',.V>'>  t"  ^).^)()()  volts  and  are  gen- 
erally two-  or  three-phase.  Tlie  pressure  wave  of  ;m  indnetion  alter- 
nator can  be  made  to  ap|)roaeIi  closely  a  pure  sine  curve,  a  factor  of 
great  im|>ortance  in  long-distance  transmission  and  also  in  cotmection 
with  arc-lamj)  lighting  systems.  The  elliciency  for  full  and  partial 
load  is  high;  the  regulation,  however,  is  as  a  rule  not  as  close  as  that 
of  a  revolving-field  geiieraloi. 

The  armature  of  the  revolving-anii.ilmi'  l\pe  consists  of  laminated 
steel  rings  niounle<|  on  the  rim  of  the  wheel  and  puiiehed  in  such 
a  way  that  when  assembled  the  complete  armature  core  is  pierced 
with  slots  for  the  reception  of  the  winding.    The  fields  of  large  altcr- 

494 


jiypRnpi.jTTRic  nNGJNr.f.Rixc   Phwci  ice.  495 

iiatofs  ai\'  made  ^.^\  two  or  more  pieces,  the  division  heiiif;  either 
vertieal  or  horizontal,  so  thai  the  frame  may  be  rcm()ve<l  and  the 
armature  win(Hn_L;  made  accessible.  In  the  revolving-field  type,  as  the 
name  indicates,  tlie  field  revolves  and  the  armature  is  stationary. 
This  method  of  construction  facilitates  the  insulation  of  the  armature 
wifiding  and  requires  that  field  current,  instead  of  the  armature 
current,  shall  pass  tiirough  the  collector  rings  and  brushes.  On 
account  of  this  the  revolving  field  alternators  are  especially  adapted 
to  high  voltage  for  large  current  output. 

According  to  the  standardization  committee  of  the  American 
institute  of  Electrical  Engineers,  the  regulation  of  an  apparatus 
intended  for  the  generation  of  a  potential,  current,  speed,  etc.,  vary- 
ing in  a  definite  manner  between  full  and  no  load,  is  to  be  measured 
by  the  maximum  variation  of  potential,  current,  speed,  etc.,  from 
the  satisfied  condition,  under  such  constant  conditions  of  operation  as 
give  the  required  full-load  values.  The  regulation  of  an  alternator  is 
the  percentage  rise  in  voltage  obtained  by  throwing  ofif  the  entire 
non-inductive  full  load.  The  speed  and  excitation  arc  of  course  con- 
stant. Good  machines  have  a  regulation  of  6  per  cent  on  non- 
inductive  loads  and  8  per  cent  on  inductive  loads,  with  a  power  factor 
of  0.85. 

Where  synchronous  machines  are  connected  to  the  transmission 
line,  close  regulation  of  the  generators  is  very  essential.  As  these 
machines  run  in  synchronism  with  the  generator,  any  sudden  varia- 
tion in  generator  voltage  is  transmitted  to  the  synchronous  apparatus 
which  cannot  respond  owing  to  the  inertia  effect  of  the  rotating 
clement.  If  the  changes  are  very  sudden,  the  synchronous  machine 
will  fall  out  of  step  and  eventually  stop.  For  slight  changes  the 
speed  of  the  synchronous  machine  will  try  to  keep  step  with  the 
generator ;  this  action  is  known  as  "hunting." 

Where  the  alternator  is  subject  to  great  fluctuation  in  voltage  an 
automatic  regulator,  such  as  the  Tirrell  or  Thury,  facilitates  the 
regulation  of  the  machine ;  that  is,  it  automatically  controls  the  exciter 
current  to  give  nearly  constant  voltage  at  the  generator  terminals. 

The  efficiency  of  a  generator  is  the  ratio  of  the  power  output  to 
the  power  input  and  is  expressed  in  per  cent ;  the  average  efficiency 
is  in  the  neighborhood  of  96  per  cent,  while  in  the  best  machines  it  is 
as  high  as  98  per  cent. 

It  is  the  practice,  particularly  in  plants  supplying  current  for 
railwav  purposes,  to  operate  the  generators  at  50  per  cent  overload ; 
however,  the  highest  efficiency  is  usually  obtained  at  20  to  25  per 
cent  overload  and  we  will  find  that  European  manufacturers  do  not 
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underrate  tlieir  niachines,  and  rate  them  according  to  the  capacities  at 
the  highest  efficiency. 

The  most  common  frequencies  used  are  25  and  60  and  depend 
chiefly  upon  the  character  of  the  service,  the  former  being  used  for 
power  purposes  and  tlie  latter  for  hghting,  as  it  does  away  with 
fluctuation,  while  it  gives  much  trouble  with  synchronous  machines 
such  as  rotary  converters ;  therefore  motor-generator  sets  are  best 
adapted  to  sub-stations  where  rx)-cycle  transmission  lines  are  installed. 

Jn  the  last  few  years  15  cycles  has  been  much  used  for  railroading, 
I)articularly  in  connection  with  single-phase  systems,  and  during 
the  discussion  of  this  subject  before  the  American  Institute  of  Elec- 
trical Engineers,  in  June,  1907,  the  principal  arguments  in  favor  of 
15  cycles  were  given  as 

I. — An  increase  of  30  to  40  ])cr  cent  iii  the  output  of  a  motor  of  a 
given  size,  and  consequent  reduction  in  tiic  total  number  of  motors 
ref|uire(l  to  operate  a  railway,  and  in  the  cost  of  equipment. 

2. — Hetter  performance  of  the  15-cycle  motors,  including  higher 
efficiency,  higher  j)ower  factor,  and  better  commutation. 

3. — Less  dead  weight  to  be  carried  on  cars  and  locomotives. 

4. — Lower  line  losses. 

I'or  low-tension  distribution,  voltages  \)i  1  10,  220,  and  440  may 
be  considered  as  standard.  i'Or  higher  generator  voltage,  1,100, 
2,200,  3,300,  r),r)oo,  ir,ooo  and  I2,o(k)  are  most  frequently  used  in 
American  i)racticc. 

While  American  engineers  have  I)cen  discussing  the  advantages 
and  disadvantages  of  high-voltage  generators  feeding  directly  into  a 
transmission  system,  it  remained  for  the  Continental  engineers  to 
design,  construct,  and  operate  such  machines.  ( )f  the  several  high- 
voltage  generator  installations  on  the  Continent  of  luirope  which 
have  been  in  operation  for  some  years,  probably  the  most  prominent 
nne  is  that  at  Manojlovac,  Dalmatia.  Mere  there  are  operating  four 
5,2(K)-kil(;watt,  30,(xx>-volt  gi'iierators  directly  uiw)n  a  2i-milc  aerial 
transmissif)!!  line,  .\notlier  platit  where  generators  of  5,200  kilowatts 
and  3(),()(K)  volts  will  be  found  in  tM|n;illy  successful  operation  is  the 
plant  at  Subjago  of  the  Anglo-Koinaii   Lighting  Co.  oi  Rome,   ltal\. 

The  fear  eNprl•^^ed  by  some  en;;ineers  as  to  the  possible  unre- 
liability of  high-voltage  generators  is  conse(|uently  without  founda- 
tion; to  entertain  such  fi'ar  would  seem  to  indicate  a  belief  that 
expensive  high-tension  transformers  are  the  only  reliable  protecting 
devices  for  generators  against  lightning.  1^'ortiniately,  there  are 
numerous  other  devices   for  protecting  the  generators. 


4Q7 


493 


iiYni<()h:i.i'.cri<ic-ii\H;iNiiiiRiS(:   I'n.ici  icn. 


400 


I'lic  a(I\aiila,L;cs  ol  liiL;Ii-\()llaL;c'  t^i'iicralor  plants  lies  in  ilk-  low 
fli'sl  cosl.  low  opiialinL;  expenses,  siniplieit\-  of  station  wiring",  and 
belter  line  re^nlalion  ;  transformers  and  their  attendant  tronhles  arc 
eliminaled.  A  ^^0,000- volt  ^eneratoi"  i>,  of  eoni'se,  more  expensive 
than  a  f),ooo-volt  or  othei'  low -xoltaj^e  i^eneratoi'.  However,  tal:inj^^ 
into  Consideration  the  step-np  tran^ foniiei's  necessary  with  low- 
N'oltai^e  i;enei-atoi->,  the  sini^le  cost  of  a  hiL;h-voltaL(c  j^'cnerator  outfit 
is  lower ;  fni'ther.  w  ith  the  latter  c(|uipnient  the  ])owcr  house  is 
smaller  and  therefore  less  expensive.  The  sim])licity  in  station  wirini^ 
is    at    once    ex'ident  :    there    is    no    low-tension    bus-bar    s\stem,    with 
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switches,  transformer  measuring  instruments ;  therefore  no  special 
low-tension  compartments  are  necessary.  However,  better  and  more 
expensive  instrumental  transformers  are  required.  The  operating 
performance  of  the  station  is  simplified,  there  being  no  step-up 
transformers  to  look  after  when  the  generators  are  put  into  service ; 
when  the  generators  are  to  be  run  in  parallel  and  thrown  on  the 
line,  all  that  is  necessary  is  to  bring  the  incoming  machine  to  svn- 
chronism  and  then  throw  it  onto  the  bus.  The  absence  of  trans- 
formers relieves  the  system  of  surges  attendant  upon  throwing 
unloaded  transformers  onto  the  busses. 

Exciters  are  driven  either  by  separate  turbines,  or  mounted  upon 
the  shaft  of  the  main  2:enerator  or  belted  to  it.     In  the  two  cases 
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la.st-iianuMl  lln-  cxcmUt  is  dcpi'iidi'iil  upon  \\\v  npcralioii  of  llic  main 
iinil.  till'  (li>a(l\anta.m'  l)i'in,L;  llial  in  case  tlu'  ^pc•c'(l  of  llu-  main  nnit 
.slionld  (li-op  till'  cxritation  is  (liminislu-d.  lluis  ncccssilatiiiL;"  tlic 
installation  of  an  antomatic  rcunlalor. 
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In  connection  with  the  exciters  may  be  installed  storage  batteries, 
which  float  on  the  exciter  bnsses  to  take  care  of  flnctuations  and 
])eak  loads.  These  storage  batteries  may  sinuiltaneonsly  snpply 
cnrrent  for  lighting  the  power  house  in  emergency  cases,  and  as 
frequently  the  circuit  breakers  are  motor-operated,  with  remote  con- 
trol, the  storage  battery  comes  in  handy   for  this  purpose. 

The  generator  leads  to  the  switching  room  or  switchboards  should 
run  as  inconspicuously  as  possible,  which  result  is  secured  by  laying 
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them  either  in  trenches,  tunnels,  or  in  tile  or  iron  conduits.     The 
size  of  the  leads  is  always  specified  by  the  manufacturer. 

Switching  Room. 

The  switchinf^  rooms  are  located  either  in  the  power  house  itself 
or,  in  connection  with  large  power  plants,  in  a  separate  building. 
In  such  case  only  the  controlling  apparatus  is  located  in  the  power- 
plant  building,  while  the  entire  switch  gear  for  the  outgoing  feeders 
is  in  the  separate  building  located  some  distance  away.  Good  examples 
of  this  kind  are  those  of  the  Ontario  Power  Co.  and  the  Canadian 
Niagara  Power  Co.  In  the  majority  of  cases,  however,  the  switching 
room  is  located  alongside  of  the  generator  room  so  that  the  latter 
may  be  readily  overlooked  from  the  main  switchboard  operating 
gallery. 

It  is  decidedly  bad  practice  to  have  the  whole  switchgear  located 
in  a  single  room  ;  it  should  be  separated  as  to  high  and  low-tension, 
transformers,  etc.,  cither  by  locating  these  on  separate  floors  or  by 
|)artition  walls. 
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The  stnictnii'  for  the  switi'h  b();inl->  should  br  tirc-iiroof  and  so 
arranged  tiiat  easy  access  may  br  bad  (o  all  parts  to  facilitate  insi)ec- 
tion  and  repair.  The  arrangi'ineiit  ol  llu-  apparatus  as  well  as  the 
whole  switchgear  uixm  the  panels  must  be  simple  and  symmetrical  to 
prevent  as  far  as  j)ossible  the  making  of  wrong  connections.  The 
number  of  instruments  ami   piolecling  dc\ices  must  be  sufticient  to 
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secure  a  flexible  and  continuous  operation.  All  live  parts,  especially 
those  of  high  potential,  must  be  eliminated  from  the  front  of  the 
switchboard. 

When  laying  out  a  switchboard,  either  for  direct  current  or 
alternating  current,  each  generator  or  machine  must  have  its  own 
panel,  and  the  various  panels  for  the  same  type  of  machines  should 
be  in  separate  groups.    Provision  must  be  made  for  further  extension. 

American  and  European  practice  are  virtually  the  same  in  this 
direction.  However,  in  the  installation  of  one  of  the  largest  hydro- 
electric  plants   in    Europe,   that   at    Brusio,    Switzerland,    the   direct 
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central  systcin  of  svvitchhnards  has  not  l)cc'n  adopted,  each  j^^enerator 
havin.L,^  its  own  switchhoard  jnst  opposite  the  generator.  When  the 
various  ^^-encrators  work  in  p.ii-allel  lhe\  are  coiHidlled  t'l'oin  a  sinL;ic 
instrument  i)e(lestal  in  the  front  of  the  exritei-  switciihoard  in  tlie 
middle  of  the  generator  room.  This  sy.stem  was  adoi)te(l  hecanse  of 
the  p^rcat  mnnhcr  of  jj^cnerators  iirstalled.  The  generator  attendants 
of  the  vaiions  machines  look  afli-r  the  >\\  itchhoards  while  the  out- 
^^oin}^^  feeders,  of  which  there  are  hnl  few.  are  controlled  from  the 
central  instrument   |)edestal. 

'J'he  various  types  of  devices  for  monntiuL;  switches  and  meastuMni^ 
instruments  may  he  snmme<l   up  as:   the  i>anel   hoaid.  desk   or  hench 
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hoard.  ])imK>s1:i]s  or  roliinms.  Vnv  sonic  ycai-s  scxcral  \\\)vs  of  "wai^'on' 
panels  lia\r  l)rrn  in  n^r  on  llic  (  oiitint-nl  of  l-'airopc.  I  lic^c  consist 
of  a  carria.L;c  n\  Mrnclnral  sled  upon  \\\\\c\\  a  panel,  with  the  switches 
aii<l  instniineiits  heloiiLiini;  thereto,  are  inoiinted  ;  each  such  panel 
strnctnre  is  provided  with  wheels  so  that  it  may  he  readily  pulled 
a\va\-  froni  the  reiiiaiiidcT  of  the  s\\  itchhoard,  for  ins])ection  and 
repairs.  The  electrical  connections  are  not  di^tnrhed  thereh}'  as  the 
end  of  the  ])aiK-l  structure  is  jjrovided  with  knife  switches  so  that 
hv  means  of  the  heavy  clips  the  circuits  are  made  and  hroken. 
Daniicr  of  contact  with  live  wires,  etc.,  durini;-  ins])ection  and  re])airs 
is  av(M(led.     This  ty])c  of  apparatus  is  shown  on  pai^e  506. 
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All  ])ower  plants,  whether  small  or  lart^e,  where  continuous 
operation  is  required,  must  have  a  douhle  set  of  hus-hars  or  the 
equivalent,  and  the  .generator  and  outi^-oini;'  leads  to  and  from  the 
bus-bars  must  he  so  ])rovi(led  with  switches  that  current  may  be 
thrown  on  or  drawn  from  either  one  of  the  hus-1)ar  systems.  An 
additional  safeguard  against  interruption  of  service  is  to  insert  in 
each  bus-bar  .system  a  sectionalizing  switch.  In  high-tension  plants 
where  circuit  breakers  are  used,  section  or  hook-switches  must  be 
placed  on  either  side  of  them  so  that  they  may  he  isolated  for  insj^ec- 
tion  or  repairs.  Wdierc  transformers  are  used  it  is  advisable,  ])ar- 
ticularh-   where  there  are  a   number,   to  have  a   bus  on   the  outgoing 
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Ic'imIit  ^iik\  In  Aiiici'ir.'in  praclicc  llic  (Iniil)lc  biis-har  swstcni  for 
(>nti;t)iiiL;  leaders  is  seldom  idiind.  Itnl  will  hi-  lonnd  to  a  ^rcit  cxlciit 
in   S\\i>s  installations  in   tlir    tOi-ni  ot   rini;'  systems. 

In  one  oT  the  retH-nt  pi-i  ;miiu'nt  ( ierman  installations,  that  of  the 
I  leimhaeh  ])lant.  it  will  hi.'  fonnd  that  there  is  no  low-tension  ])us 
hetwH-en  the  i^fnerators  and  the  step-np  1i-ansfoi-mers.  h'.ach  5,r)r)r)- 
\(.ll  s^enerator  ivvds  throui^h  a  fnse  dii-ectl\  to  it>  transformei'.  The 
conse(|uence  of  this  arrangement  is  that  if  a  transfoi-mer  is  out  of 
commission  the  ])articular  i^eneratnr  is  shut  down,  and  vice  versa. 
The  hii;h-tension  side  is  tied  toi^ether  with  a  sini^lc  rinc^  hns-har 
system,  the  ends  of  which  are  connected  thi-on.^li  choke  coils, 
i'etween  the  transformers  and  the  hus  har  automatic  circuit  breakers 
are  installed,  and  each  outj^'oinc^"  feeder  is  ])rovided  with  an  automatic 
circuit  breaker,  choke  coil,  and  three-pole  tie  switch.  The  whole  is 
am])ly  protected  by  lightnini^  arresters.  Consideringly  the  protection 
and  particularly  the  flexibility  of  the  high-tension  side,  it  seems 
strange  that  the  low-tension  side  should  be  so  rigidly  connected,  and 
this  plant  nia\-  l)e  seriously  handicap])ed  when  a  transformer,  a  gen- 
erator, and  a  turl)ine  of  different  grou])s  are  out  of  commission. 
although  breakdowns  are  an  unusual  thing  in  Continental  installa- 
tions. 

Bus  bars  are  made  up  of  cables  or  of  flat  bars  of  copper  or  alu- 
minium, and  in  rare  instances  copper  pipes  are  used  wdien  supports 
are  far  apai't,  as  will  be  found  in  tbe  Ontario  plant,  kdat  bars,  for 
mechanical  reasons,  are  preferable  to  round  ones  as  the  connections 
are  very  readily  made.  The  cross-section  area  of  the  bars  of  long 
bus  bars  may  be  made  uniform  and  additional  leaves  added  as  each 
generator  lead  is  joined  to  the  bus  bar,  to  give  tbe  required  total 
area.  The  size  of  the  bus  bar  is  determined  by  the  number  of 
amperes  it  has  to  carry ;  from  700  to  800  amperes  ])er  scpiare  inch  of 
copper  is  usually  cliosen  as  a  safe  value.  If  aluminium  is  used  the 
cross-section  area  must  be  1.66  times  that  of  copper  inv  equal  elec- 
trical conductivity.  For  electrical  reasons,  also,  the  flat  bars  are  to 
be  preferred  as  they  present  a  greater  radiating  surface  per  square 
inch  of  cross-section  area,  thus  keeping  the  resistance,  due  to  heating, 
from  increasing.  This  is  also  a  reason  which  favors  open  bus-bar 
compartments. 

Bus  bars  are  placed  either  in  closed  or  open  compartments  of 
masonry.  In  closed  compartments,  openings  of  about  15  inches  square 
are  left  and  these  are  provided  with  iron  doors.  The  open  compart- 
ments, both  for  high  and  low- -tension  busses,  are  much  in  favor  in 
Switzerland  and  Italy.     This  is  due  to  the  fact  that  more  space  is 
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(k'votcfl  to  tlic  in^tall:iti<)ti  nf  \\\v  wliolc  system,  and  that  tlu'\-  prefer 
to  have  every  liimh-teiision  apjjaratiis  exposed  to  view.  (  )l'  eourse, 
wider  aisles  are  therefore  neeessary.  Installations  of  this  kind,  of 
40.000,  50,000,  and  even  ^j^.ooo  volts  are  fonnd  there,  tlu'  latter  heini;- 
the  hijL^liest  voltai^e  \\)^vi\  there  at   present. 

In  modern  s\\  itchhoard  eni^ineeriiiL;  the  most  eonti'adiet ini;  prac- 
tice may  he  fonnd.  (  )il  switches  of  f)oo  volts  are  installed  on  the  hack 
of  switchhoai'ds,  operateil  h\  a  U"\'er.  while  on  the  other  hand  they 
are  remote-controlled.  .\.i;ain.  switches  for  10,000  volts  arc  mounted 
(lirectlv  on  the  hack  of  the  switchhoard  ;  also,  with  h.ooo-volt  switches, 
the  oil  chamhers  of  the  individual  phases  aie  placed  in  lari;e  and  very 
expensive  masonrv  cells,  the  axis  of  which  is  wi-Il  protected  hy  es- 
pecialU    dcsii^iied   iiieprixd'   dooi^ ;    furthermore,   with    50,000-volt   oil 
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>\\ilclit'>,  all  pli.'isfs  arc  placed  in  a  sin^K-  sIkh-i  iiictal  lank,  nnprn- 
t(.'ctt.'(l,  and  exposed  lo  \it'\\ .  In  addilimi  lo  lliis  die  foiMner  is  (>j)eraled 
I:v  a  inntor  or  solenoid,  the  laller  1)\-  le\H'i-  and  rods,  d'o  '^o  still 
inrtlier  in  eilini;  lln'  dilTei-t'iu-e  in  ])i-aetiee.  there  arc  6o,000-  and 
S().(H)U-volt  eirenil  breakers  in  operation  wliieli  lia\e  the  phases  in 
separate  slieet->teel  tanks  exposed  to  view,  beinj^'  entirely  uni)i-(jtected 
by  masonry  consti  iiction  so  coiiinionly  Ur<c(\  with  6,000-volt  switclies. 
Juen  120,000-volt  and  150,000-voll  switches  uf  the  former  type  are 
advocated,  b'rom  these  contradictions  in  [)ractice  it  will  be  observed 
that  ari^iiments  as  to  the  dani^er  to  the  operatinj^  force  from  expensed 
hii;h-tension  ai)])aratus  are  without  reason,  paiticnlarly  if  one  bears 
in  mind  that  ])ractice  has  proven  that  220  volts  may  cause  death  as 
readily  as  30,000  volts  or  higher.  It  is  evident  from  the  above  that 
much  expenditure  in  first  cost  could  be  saved,  also  in  maintenance 
and  fioor  space  in  the  design  of  modern  oil  switches  or  circuit 
breakers. 

A  higii-tension  oil  circuit  breaker  is  nothing  more  than  an  oil 
switch  provided  with  an  automatic  opening  device.  The  purpose  of 
the  circuit  breaker  is  to  protect  the  generator  and  transformer  from 
overload,  reversal  of  line  current,  and  excess  voltage,  for  which  pur- 
pose overload  relays,  reverse  circuit  relays,  and  over-voltage  relays 
are  installed. 

Overloads  in  most  cases  are  caused  by  short  circuits  on  a  line  ;  the 
common  practice  is  to  maintain  the  short  circuit  and  burn  it  out. 
There  are  cases,  how^ever,  where  the  short  circuit  can  not  be  burned 
out  and  to  maintain  it  would  damage  the  line.  To  prevent  long  and 
excessive  shorts  from  damaging  the  line,  the  circuit  breakers  are 
provided  with  overload  relays,  which  will  cause  them  to  open  in  a 
certain  set  time  after  the  short  is  established. 

The  reversal  of  currents  is  caused  chiefiy  by  synchronous  ap- 
paratus connected  to  the  hue,  such  as  synchronous  motors  and  rotary 
converters.  Cases  sometimes  arise  that  these  machines  instead  of 
absorbing  power  will  pump  it  back,  and  when  this  happens  there  is 
usually  trouble,  especially  if  there  are  underground  conduits  in  the 
system.  To  prevent  any  damage  from  this  source,  the  power-house 
circuit-breakers  are  provided  with  reverse-current  relays,  which  cause 
the  circuit  breaker  to  open  upon  reversal  of  live  current. 

The  over-voltage  relay  causes  the  breaker  to  open  upon  excess 
of  normal  voltage,  due  to  over  excitation  or  poor  line  regulation. 
The  former  difficulty  is  under  the  control  of  the  operator,  while  the 
latter  is  under  the  control  of  the  designing  engineer  and  can  be 
avoided. 
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THE  MINING  AND  FABRICATION  OF  FIRECLAY. 

By  A.  S.  B.  Little. 

Mr.  Little's  artice  is  prepared  and  published  for  the  chief  purpose  of  turning  the  at- 
tention of  engineers  and  manufacturers  to  unrealized  opportunities  for  protitable  improve- 
ment in  a  great  industry. — The  Editors. 

IF  it  were  not  for  fireclay, engineering  activities  would  be  some- 
thing like  building  operations  without  an}  foundation.  If  one 
gives  the  subject  even  a  slight  amount  of  consideration,  it  i.s 
obvious  there  is  no  single  mineral  which  is  of  so  much  importance 
to  engineering  practice  and  progress  as  is  this  somewhat  slighted 
*'mud."  The  ''mud  man,"  as  the  manufacturer  of  fireclay  products  is 
called,  is  considered  about  equal  in  prominence  and  respect  to  the 
"hewer  of  wood  and  drawer  of  water,"  largely  because  people  take 
his  products  without  questioning  why  they  are  what  they  are,  or  how 
they  could  be  replaced  by  any  other  mineral  or  combination  of 
materials. 

Sii 
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As  a  suggestion  of  the  universality  of  the  functions  of  fireclay, 
we  might  consider  how  a  railroad  train  could  be  run  from  Chicago  to 
New  York  in  eighteen  hours  if  the  locomotive  firebox  were  not 
lined  with  fireclay  slabs. 

This  clay  has  been  in  use  for  centuries,  and  yet  I  believe  the 
industry  is  one  which  lacks  definite  laws  more  than  any  other,  includ- 
ing those  which  are  either  modern,  or  ancient  and  of  less  prominence. 
You  can  go  to  a  manufacturer  of  steel  and  specify  what  you  want  by 
actual  figures  or  statements,  and  you  can  check  the  product  by 
chemiiial  analysis  or  mechanical  tests  and  thus  make  sure  you  get 
what  you  need.  The  producer  knows  how  to  combine  certain  ele- 
ments, and  what  quantities  of  various  kinds  to  combine,  in  order  to 
get  a  result  at  least  very  closely  approaching  what  you  call  for ;  but 
not  so  in  the  fireclay  business.  It  is  not  entirely  or  evenly  principally 
the  fault  of  the  fabricator  or  of  the  skilled  employees  in  the  trade,  as 
to  my  knowledge  on  many  occasions  great  efforts  have  been  made 
both  here  and  abroad  to  acquire  definite  knowledge  of  the  nature  of 
fireclay  and  its  behavior  under  certain  conditions.  In  America  the 
P'ederal  authorities  have  taken  up  the  matter  ;  in  England  a  society 
has  been  formed  amongst  users  and  producers,  and  in  (iermany  every 
sort  of  concentrated  effort  is  l)eing  made,  all  w  ith  the  idea  of  j^roduct 
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SPECIAL    CALCINING    KILN    FOR    REMOVING    IMPURITIES    FROM    ''fLINT"    CLAY,    EVENS    & 

HOWARD    COMPANY. 
Note    open    coal-fire    holes,    and    resultant     waste    of    heat. 

l^etterment.     There  is  therefore  every  inducement   for  engineers  to 
discuss  the  subject  and  give  help  where  it  is  so  much  needed. 

In  the  past,  the  most  skilled  and  highest  salaried  chemists  have 
been  em])loyed  to  make  tests,  to  promote  and  carry  thorough  investi- 
gations on  the  natural  product,  and  to  study  the  workings  of  certain 
manufactured  and  elaborated  articles  derived  therefrom.  The  result 
has  been,  generally  speaking,  confusion  worse  confounded.  Two  pro- 
fessors, working  at  similar  times  on  brick  or  clay,  obtained  from  the 
same  source  and  manufactured  under  exactly  equal  conditions,  have 
recorded  diametrically  opposed  conclusions !  The  same  scientist  at 
different  periods  has  reached  vastly  varying  conclusions  when  testing 
identical  qualities  and  shapes  of  bricks;  so  can  you  wonder  if  a  promi- 
nent fireclay  manufacturer  should  exclaim,  as  I  heard  one  on  an 
occasion  after  having  the  above  experience,  *'A11  tests  of  fireclay  are 


rKANSI'OKTATION     OF     M  ATKKI  AI.S     AT     TIIK     (IRKCC     VVOUKS. 

Abovr,   takiiiK  a   rttoit   from   kiln   to   railway  car.      It    lias  hiin   liiiiiu«l   tlin-i-   wirks  at   2,700 
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(.•mpirioal,  .iiul  I  wnild  sooiu'i-  ti-iisl  oiir  siipcriiilcndeiit  to  i)ick  and 
scU'Cl  liis  clays  in  llic  old  t'aslii<  )ncd  way,  llian  pay  a  lii|L;li  fee  for  a 
liiL;iil)ro\\ 's  iwonniKMidalions."  TIk-  cliirl"  inclhod  (jf  tcstinj^  iirecla\' 
by  a  practical  man  is  litcrall\  to  (•(//  //.  I  Ic  can  detect  y^v\\.  and  sand 
best  l)v  thai  niellind.  aii<l  a  _i;()o(l  lireclay,  (  free  fi'oni  silica,  (jnartzite 
uv  llinl  clav  )  is  free  from  i;rit.  1  Us  only  oilier  i)ers(jnal  test  is  Ijy 
cxi)eiument. 

It  nuisl  he  said,  however,  that  the  factory  methods  usually  found 
in  use  at  fireclay  ])lants  are  lackini;-  in  Uiose  lab(jr-,  fuel-,  and  time- 
savini;-  melhods  which  are  considered  essential  to  success  in  every 
other  modern  up-to-date  industrial  concern.  Also  in  the  mixing 
departments,  in  the  i^rading  of  the  different  sizes  and  kinds  of  clay 
and  "s^rog,"  the  element  of  guesswork  is  too  nuich  in  evidence.  UK- 
various  dry  pans  are  each  wa^rked  separately,  (at  different  times 
they  are  varied  in  their  duty),  on  one  of  four  or  five  classes  of  clay, 
and  the  various  grades  are  then  taken  by  chain  and  bucket  elevators, 
and  thence  by  belt  conveyor  to  several  overhead  bins  as  described 
fiereafter.  No  attempt  is  made  to  weigh  or  measure  accurately  the 
several  kinds  or  sizes  of  clay  or  grog  which  it  has  been  predetermined 
shall  form  a  mixture  for  a  brick  or  tile  required  to  do  a  certain 
specified  work.  Also,  beyond  the  elevator  and  conveyor  from  the 
mills  to  the  storage  bins,  hardly  any  use  of  mechanically  operated 
tiansport  appliances  is  even  attempted.  The  mills  and  pans  are  fed 
from  wagons  or  barrows  or  both,  all  loaded  and  wheeled  and  dumped 
by  hand  and  at  the  sweet  will  of  a  "Polock"  or  "Dago"  as  the  cheap 
rough  foreign  laborer  is  called. 

Then  again,  to  see  the  way  raw  solid  fuel  is  thrown  on  open  fire- 
places leading  to  circular  or  oblong  kilns  is  enough  to  resurrect  the 
immortal  William  Siemens.  Coal  is  thrown  out  of  coal  cars,  some- 
where near  a  kiln  //  possible.  It  is  hauled  in  wheelbarrows  to  (say) 
twelve  fireholes  in  each  kiln,  and  there  may  be  forty  kilns  on  a  yard, 
each  kiln  api)roximatcly  24  to  30  feet  diameter.  Each  fire  is  sepa- 
rately fired  by  hand,  is  hand-clinkered,  and  the  ashes  are  handled 
in  barrows  when  convenient  and  contain  10  per  cent  of  com- 
bustible matter.  The  green  bricks  arc  handled  by  man  power,  on 
trucks,  to  the  dryers,  and  are  then  carted  in  barrows  to  the  kiln  where 
they  are  hand  stacked.  After  three  days  ''smoking,"  two  days  firing 
and  two  days,  (or  more)  cooling,  (using  about  1,400  to  1,600  pounds 
of  coal  per  thousand  brick)  the  burned  brick  or  tiles  are  unstacked 
by  hand,  loaded  on  barrows,  and  placed  by  hand  in  railroad  cars,  or 
sometimes  in  the  stock  pile. 
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KILNS    AT    nil,    (  INDIK    IIII.IS    IIKKI.AV    WOKKS    OK   JlKSI.l'll     MORION.    I.ID.,    HALIFAX, 

KNC.LANP. 
TIk-   upper  virw  slu.ws   tlir   oiifsidr   ..f  the  coiitimioiis  kiln.     Tlu-   lower   shows   up  an.l-down- 

drauKht  kilns  of  the  old   type. 
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It  is  with  llu'  (>l)jcct  of  seen rini;- 1  lie  attention  of  sonic  active  and 
skilled  enL;ineer  in  a  eonteinplaliN'c  mnod  that  the  followinjL!;'  j^'cneral 
description  of  a  tiiXH'lay  faetor\  is  L;i\cii.  As  in  many  other  instances, 
the  hot  help  ina\-  he  fortheoniinij  from  ont.side  the  trade.  Jt  is  hadlv 
needed. 

As  Missomi  contains  perhaps  tlie  j^reatest  prodncin.L;-  fli>triet  in 
the  world,  i^\  ela\s  which  have  never  heen  snr])assed  in  (piality,  let  ns 
select  one  of  the  factories  there  for  onr  vievvi)oint,  the  choice  fallinj^^ 
on  one  of  the  most  modern  as  well  as  tlic  larc^est. 


INTKRIOK   OF   CONTINUOL'S    KILN,    SHOWINCJ    METHOD  OV   SETTING   BRICKS    AND   BLOCKS. 

CINDER    HILLS    FIRECLAY    WORKS. 

The  selection  of  fireclays  for  dififerent  purposes  has  always  been 
partly  guessv^ork  or  rule-of-thumb,  and  even  now^  in  most  v^orks  too 
much  reliance  seems  to  be  placed  solely  on  previous  experience  with 
certain  beds  or  banks  of  clay.  To  this  perhaps  is  due  the  fact  that 
a  manufacturer  may  go  on  for  years  supplying  fireclay  goods  wdiich 
have  given  wonderfully  good  results,  and  then  suddenly  there  is  a 
long  string  of  complaints,  generated  through  failure  of  the  brick  or 
tiles  which  may  be  made  from  what  appears  to  be  identical  quality  of 
clay,  manufactured  in  the  same  machines,  and  with  the  same  class  of 
labor.  In  the  language  of  the  trade,  a  maker  is  then  said  to  have 
"struck  a  bad  seam  of  clay." 


520  THE    ENGINEERING    MAGAZINE. 

Excuses  may  be  genuine  but  thcv  do  not  make  it  any  easier  for  the 
power  producer  to  keep  up  steam  when  his  Stirling  or  Babcock  & 
Wilcox  arch  falls  in. 

It  is  only  fair  to  the  manufacturer  to  say  that  users  do  not  fully 
comprehend  the  risk  they  incur  in  ordering  from  the  lowest  bidder ; 
and  this,  more  than  anything  else,  has  tended  to  reduce  the  desire  of 
up-to-date  manufacturers  to  incur  additional  outlay  for  the  purpose 
of  being  able  to  sell  brick  and  tile  on  a  specification  basis.  All  the 
tests  ever  made  on  fireclay  goods  can  result  beneficially  only  if  it  is 
clearly  demonstrated  that  manufacturers  can  find  a  market  for  the 
high-class  and  chemically  correct  grades  of  brick  and  tile.  High 
price  and  long  life  would  mean  low  cost.  If  the  findings  of  such  new 
kind  of  reliable  tests  show  the  need  of  better  conductivity,  increase  in 
resistance  to  destruction  by  heat,  and  the  ability  to  resist  abrasion 
and  destruction  through  mechanical  friction  or  heat  variation,  then 
there  might  be  found  a  means  of  getting  makers  to  put  forth  their 
skill  and  experience,  or  to  pay  for  that  of  others,  besides  laying  out 
money  to  get  the  desired  results.  The  firebrick  business  has  a  number 
of  men  who  appreciate  the  desire  for  firebrick  betterment,  l)ut  the 
capitalists  behind  them  have  to  be  shown  the  business  end  of  the  prop- 
osition before  permission  can  be  obtained  to  carry  out  modern 
methods.  This  is  hard  on  the  idealists,  but  it  is  a  straiglit  business 
argument,  and  no  comj)any  can  afford  to  make  ])erfect  material  un- 
less the  demand  is  there  on  a  ])aying  basis.  This  phase  of  the  ques- 
tion should  be  carefully  studied.  W  Irmi  we  consider,  however,  that 
in  steel  plants  magnesite  or  chrome  brick  at  $130  a  thousand  are  now 
used  in  certain  ])laces  where  fornierl\-  a  v$25-a-thousand  brick  was 
used,  there  seems  some  hope  of  getting  users  to  pay,  say,  $35  where 
they  now  pav  $20  for  other  classes  of  fireclay  or  silica  brick  work. 

The  best  known  and  uionI  widely  nsi'd  Missouri  clay  is  the  Chel- 
tenham ])lastic  brand,  although  it  i^  not  the  most  refractory.  It 
forms  the  base  of  neai'ly  every  class  of  tirebriek.  excepting  only  the 
all-Hint  brand,  being  composed  cluMnirally  as  follows: 

.Silica   4r).48  per  eeiit 

l''c.  ( )xi(lc- I. ('5 

Alumina    33-5-' 

Lime    33 

Mj,'()    -'!^ 

Moisture 4.-'t> 

Volatile  MatUr  ami  (  nmhimd   Water I2..SS 

Alkalies ""I 

'i'itaiiinm   19 


auuvj:,  a  dkic  k  machim-:;  ui:lo\v,  a  ciRixDixc  mill,  cinder  iiil 
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Most  of  llu'  inipnrilic's  arc  rciiiovcd  hy  w  c-alliciiiiL;  before  llic 
cla\-  enters  into  l)iiel<  form.  This  c\;\\  is  nsnall\'  niinetl  at  a  depth 
of  a  httle  more  than  S5  fet't,  and  it  lias  to  l)e  blasted,  which  means 
that  precantions  lia\e  lo  he  taken  in  the  mini'  for  storini^'  powder, 
the  ari-aiiL;enK'nt  heini;  i^enerally  to  hmid  an  arched  roof  and  fire- 
brick sidewalls  nnderm'round,  closing'  one  end  with  a  tirei)roof  door, 
the    other    beini;'    blank. 

T\\Q  scams  var\-  in  thickness  from  S  to  12  feet,  and  the  roof  is 
LivncralK  slate  with  sometimes  a  ])()or  ,L;radc  of  coal  perhaps  6  to  i<S 
inches  thick. 

In  arrani^inL^"  to  "Win"  or  mine  the  clay,  several  methods  are 
adopted.  The  coiTcct  wa\-  is  to  em])]oy  com])etent  snrve\ors  and 
transit  men,  who  lay  out  the  work  on  ])aper  and  by  stakes,  so  that 
not  only  is  the  cla}'  i^'otten  ont  to  the  best  advantage,  but  an  accurate 
record  is  kept  of  all  cleared  portions.  The  mine  is  laid  out  in  what 
are  called  "entries"  and  "crosscuts."  d^imber  has  to  be  employed 
to  preserve  the  ])assage-way  and  make  it  safe  for  working".  When  a 
crosscut  is  made,  the  miners  arc  then  set  to  dij.^  out  what  is  called 
a  "room,"  this  being  the  clay  poition  between  two  crosscuts,  and 
measuring  about  60  feet  square.  After  the  clay  is  taken  out  a  dis- 
tancet  of  10  feet,  timber  props  are  put  in  to  hold  up  the  roof  tem- 
porarily, and  it  is  somewdiat  fearsome  to  a  stranger  to  hear  these 
props  creaking  as  the  roof  settles.  In  some  places  this  settling 
takes  place  quickly.  It  is  not  uncommon  to  see  the  props  sinking 
into  the  undersoil  when  this  is  soft.  If  it  is  hard,  the  ]:)ro])s  will 
mushroom,  top  and  bottom,  or  bulge  and  gradually  splinter,  and  by 
that  time  there  is  no  further  need  to  hold  the  roof  up.  The  clav 
thus  dug  out  is  picked,  more  or  less,  underground,  the  selected 
portions  consisting  of  pot  clay,  (a  plastic  clay  covered  with  a  "roof" 
of  poorer  clay)  being  ])laced  in  dififerent  tubs.  These  tubs  are 
then  hauled  underground  by  mules,  driven  by  a  boy  who  occu])ies 
an  insecure  position  on  a  chain  between  two  tubs,  his  body  being 
sideways  to  the  travel  of  the  w^agon  tubs,  and  his  foothold  on  the 
connecting  chains.  The  mules  maintain  a  fast  trot  through  the 
aisles,  wdiich  are  comparatively  dark. 

The  tub  wagons  are  elevated  from  the  mine  in  a  balanced  cage, 
and  on  reaching  the  surface,  part  of  them  are  sent  to  the  weathering 
1)ank  and  then  to  the  factory  for  the  manufacture  of  chca]:)er  class 
of  brick.  The  best  clay  is  taken  by  the  w-agons  and  dumped  1)\-  a  jib 
crane  into  bins,  from  wdiich  it  gravitates  into  large  wagons  which 
in  turn  take  it  to  the  weathering  bank  or  a   si)ecial   calcining  kiln. 


TIIK    KKTOKT    SIIKDS,    CINDKK     Illl.l.S    KlUlcl  AN      WncKS. 
Two  viivvs   ill   tlic  (Irying  jtlu-ds,  sliovviiiK  li..ri/(nital.    iiuliiud,   and   vuliial    utorls   iii    i.i..ciss 
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MINING    AXn    FABRICATION    OP    VIRECLAY. 


A    RETORT    MACIIIXE,    SIIOWIXC.    A    Rl.TUKT    IX    I'RUCESS    UF     MAKIXG. 

FIRECLAY    WORKS, 


CIXDER    HILLS 


r^or   the   very   best   work   the   "pot"   clay   is    picked   1)\-    hand   Ijefore 
going  to  tlic  bins. 

Other  grades  of  clay  are  mined  in  similar  ways  to  tliose  described 
herein  ;  but  flint  clay,  which  is  of  the  highest  quality,  although  some- 
times found  at  the  bottom  of  the  i)lastic  clay  seams,  in  most  cases 
is  found  near  the  surface  in  a  diti'erent  district.  A  few  of  the 
Missouri  flint-clay  mines  have  outcrops,  and  in  other  cases  about  6 
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feet  of  top  soil  has  to  be  removed.  Holes  are  drilled  and  a  blast  is 
made,  after  which  the  clay  is  removed.  It  is  very  refractory  and 
is  most  suitable  for  \\v^\\  heats  where  there  is  not  much  abrasion. 
For  instance,  it  is  not  suitable  for  the  lower  part  of  a  furnace, 
where  clinkering  tools  are  in  use,  as  it  is  not  tough  enough  to  with- 
stand this  severe  work ;  and  flint  clay  becomes  semi-plastic  under 
high  heats  if  subjected  to  pressure.  Any  attempt  to  make  a  denser 
or  tougher  brick,  by  adding  a  foreign  element  to  act  as  a  bond  for 
the  Mint-clay  particles,  seems  to  destroy  the  character  of  the  clay. 
Part  of  the  raw  flint  clay  is  placed  in  a  special  calcining  furnace 
(shown  in  one  of  the  photographs),  and  it  is  most  interesting  to 
examine  the  partly  burned  raw  clay  after  it  is  removed  from  the  fur- 
nace or  kiln.  It  very  much  resembles  pop-corn,  which  name  is  some- 
times api:)lied  to  it. 

The  crude  Hint  clay  sIkavs  the  following  chemical  analysis  in 
some  of  the  best  mines: 

Water   i3-9*^  P^'t-  cent 

SiHca   44.75 

Alumina    2)^-Z7         * 

Fe.  Oxide 1.12        " 

Lime    .00        " 

MgO    07 

Alkalies    3.71 

All  the  iin])urities  are  removed  in  the  calcining  process. 

There  is  another  very  high-grade  clay  obtaiiied  from  the  Mis- 
souri mines  and  used  mostly  for  the  best  glass-works  practice,  hence- 
the  name,  "pot  clay."  It  has  the  following  chemical  analysis  in  its 
crude  uiipirke(l  state  : 

Water   11  .oj  per  cent 

Silica   57.53 

y\himina    jS.6o 

l'\'.  Oxid;    1.74 

Lime    .00 

M^O    54        '* 

Alkalies 57 

it  is  a  plastic  clay,  similar  to  the  (  Iielteiiliain,  but  (A  much  higher 
grade. 

To  give  some  idea  of  the  machinery  re(|uired  in  a  clay  works,  we 
may  say  a  plant  making  about  700  tons  of  shapes  ecpiivalent  to 
20(),()()()  (;-incli  brick  a  day  nee<ls  about  (>5()  horse  power  to  run  the 
various  machines.  A  usual  arrangeuient  on  a  works  of  this  size  is 
four  dry  pan.^,   four  wet  pans,  a  cracker,  anil  a   lUake  crusher.     All 
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THEIR    COTTAGES    AND    INDUSTRIAL    SETTLEMENT. 
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I'KOCKSSKS    IN    THH    M  AN  UFACTLKK    o|-     KIIKAiloKii-      M      yUE    KKASIIKV     WOUKS. 
riiL-    upper   two   pictures   show   portions   of   the   clay-preparing   rooms.      The   bottom    one   is    a 
corner  of  the  stoneware  building,  where  complicated  coils   for  acid  condensation   are  made. 
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the  c-l;i\  from  carli  (\v\  pan  is  cK-\'aU-il  in  conlinnon-^  l)nc-ki-l>  tu  llie 
sixth  llonr,  wluTi'  it  pis-cs  over  very  elaborate  an*!  <'lleetive  travel- 
ini^'  screens,  llie  tnu'  nialerial  di'oppinL;  to  tin-  foniili  lloor  and  tlie 
rejected  pieces  passini;  l)ack  to  llie  pan  mill.  The  screenings  fall 
eiito  one  of  two  i)elt  conveyors  and  are  dnmjjcd  antoniatically  into 
.ari^e  storaL^e  hins,  sitnaled  over  the  wet  ])ans.  The  mixed  ,L;radc.s, 
of  which  there  are  about  ei.L;ht.  ])ass  throuL;h  to  the  wet  ])ans.  b'or 
hii;h-i;"rade  hand-made  work  the  wel  cla\'  is  taken  l)y  trucks  on  an 
elevator  to  any  of  the  four  opcratiuii^  floors  where  it  is  <lumped  on 
tables  adjacent   to  the  nioldini;'  boxes. 

Wherex'cr  ])ossible  it  is  advisable  to  use  brick  instead  of  tiles  or 
blocks,  but  in  erectini;'  them  onl\'  hammered  work  should  be  allowed. 
Thick  joints  cause  more  than  50  per  cent  of  the  failures  in  furnaces. 

All  tiles  are  thrown  into  molds  by  hand,  it  is  not  difficult  to- 
make  necessary  allowances  in  the  molds  to  take  up  shrinkag'e  of 
clay  in  air-dry  in  t;'  and  burnint^',  so  loni^"  as  tiles  are  flat  or  of  simple 
shape  and  have  only  one  avera.^e  thickness  ;  but  it  is  almost  impos- 
:-ible  to  make  blocks  (other  than  flat  or  sim])le  ones)  so  that  a 
maker  can  j^uarantee  the  fmished  article  to  be  like  the  l)lue-])rint. 
1  laving-  the  desire  to  make  the  blocks  accurate  in  sha])e  and  measure- 
ment, the  maker  never  burns  them  in  the  kiln  at  hii^h  enough  tem- 
perature or  over  a  sufficientl\'  loni;'  time.  The  consequence  is  a 
green  core.  If  the  blocks  are  hard  burned,  they  twist  and  lose  their 
eh?pe,  and  even  then  there  is  a  core  wdiich  has  not  had  all  the  shrink- 
age taken  out  of  it. 

In  making  bricks,  part  of  the  mixed  grog  and  clay  is  sent 
through  the  wet  pans  and  on  to  an  auger  machine  wdiich  squeezes 
out  a  solid  mass  of  plastic  clay  9  inches  by  4j^  inches  wide.  It  then 
goes  on  a  band  conveyor  over  a  machine  where  a  most  ingenious 
contrivance  cuts  olif  about  tw^enty  brick  at  one  time,  wdiile  the  clay 
is  passing  through  it.  Tlie  brick  shapes,  in  somewhat  rough  form, 
are  then  remcn-ed  b}'  a  bind  conveyor  running  in  front  of  a  dozen 
brick  "re-i)resses,"  and  four  tile-making  machines. 

After  coming  from  the  re-press  machine,  the  bricks  are  loaded 
onto  cars  which  travel  on  rails  along  in  front  of  the  machines,  and 
by  means  of  turntables  the  cars  are  transferred  io  rails  running 
through  the  brick  tunnel  dryers.  These  dryers  are  built  of  concrete 
and  firebrick,  in  stacks  of  four  flues  each,  and  there  are  five  stacks 
each  150  feet  long.  The  heat  is  furnished  from  the  kilns,  where  by 
means  of  dampers  the  hot  air  is  diverted  to  tunnels  and  forced  into 
the    twenty    dryers.      An   exhaust    fan   with   a   variable   speed   drr.ws 


KK'IOKT    SIMi|>      \M»     \     |-(»lcili)N     (i|'      I  III.     MnlllMM,     KiiuM,     kl    V^I'.IN      WOUKS. 
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:.\v;i\  llu'  littt  ;iii'  as  (K'->ii'i'(l,  in  (ii(K'i"  In  iiiaiiitain  ciinal  ami  ^iilliricnl 
Iv'inprratiirc.  XD  lii-a!  is  laki'ii  liinii  llic  kiln-  wliicli  arc  nndci"  foal 
l:rt'.  C(in.si'(|ni'nll\  llu-  heating;  nu'ilinni  li>r  llic  (li"\crs  is  alwa\s  clean 
and  free  from  snlpluir  or  olliiT  dclclcrions  clicinicals.  The  tunnel 
dr\i-i-s  iMid  towards  tlic  kilns,  and  li^oin  there  the  bricks  are  stacked 
rcad\  i'oi-  hniaiini;-.  wliicli  takes  ahonl  a  week  ahoL;etlier.  All  this 
work  i,•^  done  hy  hand  labor. 

'Tiles  and  blocks  cannot  be  hardened  in  the  tnnnel  di-\ers.  It  is 
a  line  art  to  "bone-(b'y"  some  kinds  of  tiles  withont  crackiiiL;'  and 
('istortin^'  them,  and  a  very  thoroii,L;]i  s_\stem  of  inspection  nmst 
be  arrani^ed  in  a  clay  works  where  there  may  be  at  times  all  classes, 
thicknesses  and  shapes  of  tiles  covering"  drying;'  lloors  averaij^iniL:^ 
142,000  square  feet.  These  tiles,  esi)ecially  those  with  holes  in  the 
l}ody,  and  particularly  where  the  corners  are  square,  will  crack  very 
easily,  generally  at  the  corners.  It  is  necessary  to  patch  around  the 
corners  at  times  with  loose  damp  clay.  At  other  times  wet  cloths 
are  spread  over  them. 

Some  tiles  are  designed  by  furnace  builders  in  shapes  that  cannot 
be  placed  on  the  floor  in  such  a  position  that  their  own  weight  will 
not  collapse  them.  Sometimes  ten  blocks  are  made  up  so  as  to  try 
and  be  sure  of  one  good  one.  It  is  not  imusual  out  of  ten  or  so  to 
get  only  five  safely  into  the  kiln,  and  then  in  burning  four  more 
are  wasted.  It  is  easy  to  figure  out  that  such  w^aste  is  very  expensive, 
as  all  the  labor  and  coal  for  ten  tiles  is  expended,  and  only  one 
tile  or  block  obtained  fit  for  use.  These  causes  are  responsible  for 
expense  in  making  tiles.  They  show  why  it  is  difificult  to  make 
tiles  at  any  price,  and  indicate  how  advisable  it  is  to  cut  out  the 
tiles  and  use  brick  wherever  possible.  If  a  block  or  tile  were  better 
when  finally  put  in  use,  there  might  be  some  excuse  for  adopting  it 
instead  of  brick.  Actually  the  reverse  is  the  case,  so  there  is  all  the- 
more  need  for  wonder  that  some  people  prefer  the  block  and  tile 
design  to  the  brick.  Bricks  cost  about  $5  per  ton.  Tile  costs  $9 
to  $18.  I  hick  can  be  set  up  cheaper.  They  are  more  reliable.  We 
can  only  surmise  that  blocks  are  so  extensively  used  because  they 
look  well  on  pa])er.  It  must  be  understood  that  tiles  or  blocks  of 
even  thickness,  simple  shape,  and  approximately  brick  shape  and 
size,  are  easily  made. 

The  photograi)hs  accompanying  th.is  article  are  representative  of 
three  large  establishments,  one  British,  one  characteristic  of  the 
Western  United  States,  and  one  near  tlie  American  Atlantic  sea- 
board, but  of  German  parentage. 
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TIIUKK    OF    THh    LAKCKST     MONOIJTHIC    PIKCKS    OF    CHEMICAL    STONEWARE    EVER    AT- 
TEMPTED   IN    AMERICA. 
Ready  for  shipment  from  the  Kiasl)cy  Works  of  the  Didier-March  Company. 

The  IJritish  cstablisliincnt  is  that  of  Joseph  Morton,  Ltd.,  Cinder 
Hills  I'lre  Clay  Works,  Halifax,  turniiii^  out  a  diversified  product, 
inchidinj.^  ^^-as  retorts,  furnace  liniuj^s,  boiler  seatings,  blocks  and 
tiles,  silica  bricks,  and  si)ecial  forms.  The  second  named,  the 
works  of  Evens  &  Howard,  are  situated  at  Clayton,  about  ten  miles 
from  St.  Tvouis.  The  capacity  of  their  No.  3  ])lant  is  200,000  brick 
a  day;  their  No.  2  plant  has  a  capacity  of  about  150,000  brick  a  day, 
but  handles  chielly  sj)ecial  work  including"  ^as  retorts,  chrome  and 
ma^nesite  brick,  sewer  pipe,  etc.  The  third  plant  illustrated  is  the 
Kcasbcy  plant  of  the  I  )idier-iMarch  Co.,  neai"  Tcrth  .\mbov,  N.  J. 
It  is  typical  of  the  few  establishments  referred  to  above  as  beini;" 
carried  on  by  sliictly  scientific  methods.  Its  two  distinct  dei)art- 
luents  art'  enJ.,^'l).^ed  respectively  with  refractory  clay  products  and 
chemical  stoneware.  The  former,  which  is  most  closeb'  related  to 
the  present  topic,  comprises  many  blanches  ot'  manufacture,  from 
common  brick  to  the  most  intricate  blocks  and  special  shapes.  The 
lal)oi-atoi-y  in  this  plant  performs  a  most  impoitant  function,  in  the 
process  of  manufacture. 


METAL-WOKKING  PLANTS  AND  THEIR    MACHINE- 
TOOL  EQUIPMENT. 

Hy  Charles  Day. 
II.      BUILDINGS    FOR    UliAVY    AND    GENERAL    MACHINE    WORK. 

Ill  iwo  articK's  under  this  title,  the  first  of  which  ai)i)L-arc-(l  last  month,  Mr.  Day 
analyzes  tlu-  niachint-tool  e(|uii>iii(  nt  of  nictal-working  plants — not  in  detail,  but  in  general 
character  as  intluenciuK  espieially  tlu'  design,  layout  and  structural  features  of  the  huildings. 
The  first  part  covered  the  general  classitication  and  the  characteristics  of  general  metal- 
manufacturing  establishment.  The  i)resent  section  considers  heavy  and  general  machine- 
tool  shops.  Mr.  Day's  general  classification  of  metal-working  plants  into  these  three  classes 
will   be   found   on    jiage  .HOf)   of  Tin-:    Kn(;ini:f.rin(;    M.acazinm:   for   June,    lOlO. — Tiif.    Edftors. 

HA\'li\(l  covered  the  principal  re(|uirenient.s  impo.sed  by  metal- 
working  busincs.ses  that  can  be  conducted  upon  a  nianufactur- 
ini^'  basis,  we  will  i)!'oceed  to  consider  in  the  same  manner   the 
^•ec(Mid  class  of  shops,  viz.:  those  that  build  i^iven  lines  of  reasonably 
heavy  machinery. 

M  (2)  a — Materi.\ls — Usually  comparatively  heavy,  (juite  diversified 
and  bulky,  so  making  the  solutiou  of  handliui^  and  storinj^  methods  more 
difficult  than  for  shops  in  the  first  class,  althouoh  reasonably  fixed  condi- 
tions  arc  presented. 

The  stores  departments  of  certain  concerns  whose  output  would 
rightly  fall  in  this  class  can  be  laid  out  with  very  great  precision, 
because  of  the  accuracy  of  their  knowledge  concerning  the  quantities 
of  materials  that  should  be  available.  There  are  other  cases  where 
no  attempt  is  made  to  carry  a  considerable  supply  of  finished  product. 
The  raw  materials  with  which  we  are  now  more  particularly  concerned 
tend  toward  large  and  bulky  parts,  requiring  for  their  handling  and 
transportation  special  provision  in  the  form  of  ecptipment,  and  often 
building  features.  It  was  pointed  out  that  for  plants  coming  within 
the  first  group  the  materials  entering  into  the  manufacttire  ustially  do 
not  influence  in  any  way  the  buildings  proper.  In  this  case,  however, 
we  find  that  the  nature  of  the  materials  may  necessitate  floors  designed 
for  extraordinary  loads,  larger  door  and  elevator  openings  than  would 
ordinarily  be  required,  owing  to  the  nature  of  the  materials,  etc. 

M  (2)  b — Equipment — Generally  stock  machine  tools,  adapted  to  a 
considerable  ran<^e  of  work  as  compared  with  the  wholly  special  equip- 
ment characteristic  of  the  first  class. 
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The  class  of  work  now  in  question  is  not  sufficiently  repetitive  to 
justify  the  expense  of  special  equipment,  so  the  machine  tools  that 
are  usually  needed  are  the  familiar  types  of  engine  lathes,  borinj;-  mills, 
planers,  drill  presses,  etc.  They  are  designed  particularly  with  a 
view  to  handling  a  diversified  line  of  work,  although  the  tendency 
within  recent  years  has  been  more  and  more  to  narrow  down  their 
range.  Each  type  is  suited  to  the  performance  of  certain  operations, 
AA'hich  may  be  required  in  connection  with  the  machining  of  a  great 
multiplicity  of  different  parts  entering  into  products  used  for  widely 
diversified  purposes.  Therefore,  this  group  of  metal-working  plants 
cififords  the  engineer  considerable  opportunity  for  the  performance  of 
valuable  service  in  connection  wnth  the  selection  of  machine  tools. 
This  is  the  case  because  the  i)roblem  is  one  of  selecting  the  standard 
machines  best  suited  to  the  performance  of  the  various  kinds  of  work, 
considered  individually  and  collectively,  rather  than  the  task  of  de- 
signing special  machines  or  auxiliary  equipment  for  special  opera- 
tions which  is  presented  by  shojis  of  the  first  class.  The  engineer  who 
has  had  the  necessary  experience  can  perform  the  first  function  quite 
promptly,  whereas  the  designing  of  special  ap])aratus,  even  when  the 
Vv^ork  is  j)erformed  by  experts,  almost  always  recpiircs  an  amount  of 
time  that  is  not  available  when  planning  a  new  shop. 

M  (2)  c — I)Un.i)iN(;.s — Special  to  suit  the  size  of  the  work  performed 
in  them  and  incorporating  structural  features  that  are  used  in  the  same 
sense  as  c'(|ui])nK'nt. 

The  buildings  for  plants  coming  within  the  class  in  (piestion  must, 
as  a  rule,  be  designed  with  a  view  to  meetitig  the  special  requirements 
imposed  by  the  product.  (  )verhea(l  traveling  cranes  are  often  neces- 
sary, and  in->()far  as  the  building  structures  are  used  to  support  the 
crane  runwavs,  etc.,  they  contribute  directly  to  the  eciuipment  of  the 
plant.  Iligh  head  i-(M)m  is  usually  re(|uired  inider  traveling  cranes 
in  order  to  allow  of  the  erection  of  large  marhiiu'ry.  and  the  heavy 
floor  loads  imposed,  even  in  thi-  niachiiu-  depaitnu-nts.  olten  neces- 
sitate special   pi-ovision. 

M  (2)  <\ — Lai!OK-  A  |irc(l(imiiiatiii,L;  p.uM  i)r()|)<.Ti\-  (.'xprrii-neod  in 
rcspcetivc  trades,  not  mcri-Iv  skilled  in  llu-  nllendaiuT  of  in;u-liiiu-s  per- 
formiMi(   sinj.;lc  operations. 

As  stock  machine  tools  adapted  lo  a  considerabK>  range  ni  work 
.'•re  used  in  plants  doing  ihe  kind  of  work  that  we  ha\e  under  consid- 
eration, it  is  necessary  to  employ  comparatively  highl\-  skilled 
operators.  The  fewei-  the  paits  that  are  handled,  and  in  gi'ueral  the 
greater   tlieii-  bulk   and   weight,   \\n-   higher   nuist    \)v   the   gradi"  of   the 
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>  i])iM";il()rs — assniiiiiiL;,  <»l  course,  tlial  a  c-()n'-i<l{'ial)lc  ainniinl  of  111a- 
iIiiiH'  oi"  ollirr  kind  ol  work  iiiii^l  he  (loiic  ii]m)1i  tlif  j)aiis.  'riicia-forc, 
ir.  shops  wInTi'  kar^t.'  sU-am  i-n^incs  arc  niaik'  we  find  lli;il  tlic  ax'cr- 
a.i^c  coini)(.a(.'nr\-  ol  tlu-  xai'iiai^  worker^  i"ank>  iinicli  higher  than 
is  tlic  case  in  a  pkant  inakini;'  1  \  ])c\\rilcrs,  altlion,L;h  the  iiiti"icac\  ol 
tlic  kaltcr  ])ro(hu-l  i>  mnt'li  i^i'calcr  llian  that  of  the  forniei-.  While 
this  (|neslion  of  the  eliaraeter  of  the  kal)or  nia\  not  inateriali\'  .ilTcct 
tlic  physical  featni'cs  of  the  plant,  \\'{  it  is  one  that  ninst  he  ihoi-on^hly 
a])pi'eciate(l  in  planning  a  new  i)ropertv  or  an  cxten.-^ion  to  an  existing; 
mo])vv[y. 

M  (2)  c — Administration — Con(litif)ns  as  to  materials  and  cqiiip- 
nicnl  and  functions  of  employees  arc  not  capable  of  standardization  in 
the  sense  that  is  ])ractica1)le  in  shops  of  the  first  class,  so  that  intellij^ent 
direction  of  the  work  recpiires  the  constant  application  of  scientific 
methods  hased  upon  elemental  miderstandini^  of  all  factors  involved  and 
api)licd  through  carefully  devised  system. 

When  complex  conditions  are  enconnlered  in  connection  with  the 
pianniiii;'  of  an  industrial  plant,  it  is  certain  that  ecpially  com|)lcx  prob- 
lems will  arise  in  connection  with  the  administration  of  the  work  to  1)C 
performed  when  the  plant  is  finished. 

Owing  to  the  fact  that  the  greater  part  of  the  equipment  is  suited 
to  the  performance  of  a  considerable  range  of  work,  and  also  because 
the  number  of  parts  of  a  given  kind  may  be  comparatively  limited,  it 
is  frequently  necessary  to  perform  certain  operations  on  quite  a  num- 
ber of  dififerent  pieces  upon  the  same  machines.  For  example,  there 
may  be  foi'ty  or  fifty  parts  entering  into  a  complete  engine  lathe  that 
leqtiire  tm-ning  operations.  Possibly  at  least  50  ])cr  cent  of  these 
parts  should  be  turned  upon  engine  lathes  of  the  same  size  and  type, 
yet  a  very  small  nund)er  of  these  lathes  w^ould  be  sufficient  for  the 
entire  diversified  output.  Here  we  find  a  state  of  affairs  quite  dif- 
ferent from  that  presented  by  the  first  class  of  shops,  where  a  majorit\- 
of  the  machines  are  operated  continuall\-  upon  identically  the  same 
work. 

As  machines  are  not  automatic,  there  are  usually  a  nund)er  of  dif- 
ferent* methods  by  which  given  o])erations  can  be  performed,  but 
only  one  of  these  represents  maximum  economy.  Dififerent  kinds  of 
work  present  variations  in  materials,  diameters,  and  amount  of  ma- 
terial to  be  removed,  so  that  s])ceds  and  feeds  must  be  adjusted  to  the 
]  articular  requirements;  and  as  continuous  operation  is  seldom  pos- 
sible, it  is  necessary  to  make  these  adjustments  very  frequently.  In 
fact,  changes  in  s])eeds  and  feeds  and  changes  of  cutting  tools  are 
often  necessar\-  for  the  performance  of  a   single  job.     ("onse(|uently. 
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the  efficiency  with  which  machines  operate  depends  upon  the  degree 
to  which  conditions  representing  maximum  economy  are  maintained. 
The  various  operations  upon  different  parts  of  the  product  do 
not  necessarily  have  to  be  performed  in  a  given  sequence,  although 
one  sequence  represents  maximum  economy.  From  the  standpoint 
of  the  arrangement  of  the  equipment  to  accord  with  the  most  desir- 
able plan  of  routing,  it  is  clear  that  it  becomes  imperative  to  estab- 
lish the  sequence  in  which  the  more  important  operations  should  be 
performed.  Usually  there  are  conditions,  arising  either  from  the 
character  of  the  ecjuipiuent  that  is  available  or  the  work  to  be  done, 
making  one  schedule  of  operations  more  desirable  than  all  others. 

In  view  of  the  foregoing,  it  follows  that  the  amount  and  arrange- 
ment of  equipment  must  be  based  upon  the  assumption  that  a  certain 
definite  system  of  operation  is  to  be  enforced.  It  is  not  sufficient 
for  the  engineer  to  decide  merely  that  the  operations  shall  be  per- 
formed in  a  certain  sequence  and  the  machines  always  adjusted  for 
conditions  representing  maximum  output,  for  he  may  be  basing  his 
layout  upon  a  system  of  shoi)  management  that  the  personnel  will  be 
wholly  incapable  of  enforcing.  The  question  of  shop  management  is 
so  extremely  subtle  and  comprehensive  that  it  is  not  usually  practic- 
r"ible  for  the  engineer  to  attempt  to  bring  about  radical  changes  in  the 
methods  employed  by  those  for  whom  he  is  designing  a  new  plant, 
unless  the  requisite  time  is  available  and  the  engineer's  principals 
have  a  thorough  realization  of  just  what  the  work  is  likely  to  involve. 

There  are,  of  course,  certain  details  that  are  affected  directly  by 
the  system  of  shop  management  that  is  adopted — for  example,  the 
character  and  location  of  shoj)  offices,  entrances  and  exits  for  em- 
ployees, etc.  Jn  addition  to  providing  for  such  matters,  the  engineer 
should  aim  to  lay  out  the  i)lant  so  that  it  will  lend  itself  efficiently 
to  the  system  of  administration  lie  api)roves  even  though  the  older 
methods  must  be  continnf(l   lor  some  time. 

The  problcDi  of  laying  out  plants  coming  within  this  group  is 
nuirh  more  subtle  than  in  ]>lants  of  the  mannfaclnring  tyj^e.  The 
j>r()vision  of  buildings  and  e(|nii)menl.  worked  ont  in  accordance  with 
certain  fixed  assumptions,  docs  not  assure,  during  subse(|uent  opera- 
tion, the  fulfillment  of  these  assumj)tions  because  the  physical  layout 
('oes  not  indicate  necessarily  the  desired  plan  of  routing.  It  will  lend 
itself  to  manv  les'^  ellicinl  but  woi^kable  aUcriiale  plans,  and  the  same 
is  even  more  trnc  of  the  pi-rfoiananre  of  individnal  machines.  It  is 
particularly    im|)oiianl    that   this   condition    should    be   recognized   by 
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tlioM'  \\li(»  will  opiT.'ilc  tlu'  ])r(i|)c'i"ly.  It  is  ;ui  iiilicrciil  lacl  lliat  while 
siirli  a  la\(»i](  as  wc  ai'c  in  msidcriiiL;  sIkuiM  prnxc.  in  llu-  hands  of 
cxpcric'iu'cMl  iiu-n  familiar  with  its  |)iir])<)sc',  In  he  fully  as  efficient  as 
anticipatcMl.  in  the  hands  of  others  it  will  pi-ohahK  fall  far  short  of 
the  i\'([nireinents. 

M  (2)  A.  r.,  c,  I).  !■: — Rksi'mk. 

Owini;'  to  the  threat  nnmher  of  sariahle  factors  entering;  into  the 
prohleni  ol  la\in!4'  '*iil^  plants  for  heav\  machine  woi'k  of  a  L;i\'eii  line, 
ie(|iiirinL;".  amoiii;'  other  things,  the  cstahlishnient  of  certain  assuni])- 
tions  concernini^  the  manner  in  which  the  work  will  be  handled  after 
the  [)lant  is  built,  it  is  evident  that  the  selection  of  e(iuij)ment  both 
as  to  character  and  amount  cannot  be  accomplished  with  an\thinL;' 
like  the  certainty  that  is  possible  for  the  manufacturini;"  plant.  I'ur- 
ther,  the  character  of  the  buildini;-  is  directly  dependent  upon  conckt- 
^ions  reached  concerning  the  equipment,  and  as  these  very  conclu- 
sions are,  to  a  certain  extent,  only  an  approximation,  it  will  be  seen 
that  unless  the  best  of  judgment  is  exercised,  the  most  favorable  so- 
lution in  regard  to  the  buildings  proper  will  not  be  obtained. 

The  routing  problem  in  shops  of  the  second  class  is  much  more 
difficult  of  solution  than  in  the  first  instance,  and  it  is  much  more 
difficult  to  comply  with  the  adopted  plan  than  for  manufacturing 
plants.  In  the  first  place,  when  laying  out  the  shop,  one  cannot  ex- 
pect to  secure  uniform  progress  of  materials  through  the  plant  and 
the  result  must  necessarily  be  a  compromise  with  a  view  to  securing 
the  best  average  routing  of  all  the  parts.  In  certain  cases,  it  be- 
comes necessary  to  consider  carefully  the  advisability  of  installing 
additional  equipment,  rather  than  transporting  the  parts  a  consider- 
able distance  to  points  where  cc[uipment  of  the  desired  character  is 
available.  In  such  instances  the  handling  cost  must  be  weighed 
against  the  interest  and  depreciation  charges  incurred  through  in- 
stalling additional  machinery  for  convenience  only. 

A  re-arrangement  of  departments  for  the  ])urj)ose  of  increasing 
deficient  areas  or  changing  the  plan  of  routing  can  be  effected  quite 
readily,  as  a  rule,  in  a  manufacturing  plant  where  the  buildings  are  of 
uniform  cross  section  and  the  equipment  can  be  readily  moved.  Re- 
arrangements of  this  kind,  how'ever,  cannot  be  made  with  anything 
like  the  same  facility  or  efficiency  in  the  plant  composed  of  various 
buildings  designed  for  specific  kinds  of  work.  Therefore,  we  are  con- 
fionted  with  the  anomalous  condition  that  for  plants  in  which  the  re- 
quirements can  be  definitely  anticipated,  sul)sequent  changes  in  depart- 
mental locations  and  areas  are  not  likely  to  be  necessary,  although 
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the\-  can  readily  be  made  ;  whereas 
for  plants  in  which  the  require- 
ments cannot  be  so  definitely  as- 
certained, and  the  need  of  subse- 
quent chanf^es  is  thus  more  proba- 
ble, the  buildini^s  must  l)e  specially 
desig-ned  to  comply  with  radically 
different  kinds  of  work,  which,  of 
course,  makes  a  re-arrangement 
very  difficult  to  accomplish. 

The  building-s  illustrated  on 
pages  540,  541,  542  and  (in  part) 
546  are  occupied  by  kinds  of  work 
tliat  come  within  the  second  di- 
v^ision  of  the  classification,  and  it 
will  be  clear  at  once  that  the  de- 
signs of  the  structures  have  been 
directly  infiuenced  by  the  charac- 
ter of  work  performed  within 
them.  Not  only  are  the  tyjK\s  of 
the  various  ])uildings  cpnte  dif- 
ferent, but  they  also  represent  a 
wide  range  in  cross-section  di- 
mensions. The  total  floor  space 
provided  in  the  shop  of  the  Em- 
erson Steam  Tum])  Company,  Al- 
exandria, \'a.,'''  is  about  ecpially 
divided  between  the  area  served 
by  an  c'lectrically  operated  crane 
ie(|niring  a  relatively  high  head- 
rtiom.  and  an  area  or  areas  (U^er 
wbicli  light  cranes  can  be  run  but 
where  the  licad  room  is  such  as 
t<>  K-nd  itself  prDpcM'ly  to  the  in- 
stallation ot'  overhead  line  shaft- 
ing. The  re(|uirements  impi)se(l 
b\  the  woik  |)erfornied  in  the  ma- 
chine and  transformer  departments 
of  till"  Wagner  I'deelrie  \-  Mfg. 
C'onipaiu.  .*^t.  Louis,'  were  such 
thai  till-  areas  nndi'r  the  high  bays 

slii'wn    oil    |i;im-    .Md. 


Ml-.'l  .11.  \\()I<KI\'(,    I'L.WIS. 


541 


!'cc(k'<I  t(»  l)t'  ()iil\  oiu-  third  <  f  the  total  Unoi-  ^pacc,  so  tliat  tlic  cmi- 
(Htions  wvw  liihilli'd  1)\  (K'^i^nin^;'  ,L;anci"\  -^hop^  a^  ilhislrali-d  h\  the 
ci'().s>->(.Tti( 111'-.  In  hnih  ihi'.sc  ,sli(t|)s  the  gallery  coiistniclii Jii  pfjsscsscs 
iiuhi^trial  atKaiitam's  in  adchlion  to  rctiniriiii^"  on!)'  t\vo-tliii"ds  the 
Miioiint  ol  real  estate  that  would  he  ()ecu])ie(l  it  the  s1i(j]).s  were  single 
storx    thrdiiijhont. 


^]7^^I7^^^I7lK];^^^P^^x]7H 
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A     MAClllNK-Snoi'     FOR     M  AN  UFACTUKE    OF    CONTRACTOKS      DUMP    CARS,     INDUSTRIAL 
RAILWAYS,    ETC.       SPECIAL   WORK    OF    IMODERATELY    HEAVY    CHARACTER. 

Fre(|uently,  the  area  in  connection  with  which  relative!}  hii^h 
headroom  is  rc([uired  is  only  a  small  part  of  the  total  necessary  en- 
closed space.  riie  main  huildini^'s  of  tlie  new  plant  now  heinj^'  con- 
structed for  the  Cincinnati-r>ickford  Tool  Company,  Oakley,  Ohio, 
are  shown  in  cross-section  on  pai^'e  540.  It  will  be  seen  that  a  hi^li 
bay  is  provided  for  the  warehouse  de])artment,  and  one  runniniL^  ])er- 
pendicular  will  house  the  large  equipment.  The  machining-  de- 
paitments  will  be  housed  in  a  large  area  covered  b\'  a  saw-tooth  roof 
construction,  two  distinct  clear  heights  being  provided  to  accommo- 
date different  kind.^  of  work.  A  cross-section  of  two  of  the  sho])S 
above,  com])osing  the  plant  of  the  Arthur  Koppel  Company,  Ko])- 
pel,  I'a..  illustrates  the  manner  in  which  i)rovision  was  made  for 
the  building  of  their  output,  which  consists  of  contractors'  duni]) 
cars,  industrial  railways,  etc.  The  machine  shop  now  being  designed 
for  Barnard  &  Leas  Alfg.  Company,  Moline.  111.  (page  542)  is  an- 
other interesting  illustration  of  the  manner  in  which  certain  si)ecial 
requirements  have  been  fulfilled,  ami  the  i)roposed  boiler  shop  of  the 
Ames  Iron  Works,  ( )swego,  New  York,  is  another. 

Genkral   ]\1  aciiixi-:  Work. 

We   will    now    take   under   consideration    the   broad    re(|uirements 

imposed  b\-  metal-working  i)lants  that   compose  the  third  division  of 

our  classification. 

M    (3)   a — Materiais — The  character  and  amount   of  materials  can 
be  anticipated  unly  in  small  part,  owing  to  uncertainty  of  kind  of  work 
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llial    will    l>r   dniir.      ( "()nso(|iKiil  1 V.   tluTc   is   imposed   a    widr   (Kiiiaiid   upon 
the   I  (.(.H'ix  iiii;  and   stores  (Icparlnu-nts. 

rile  i\'i)aii"  (lcj)ai"li)ic'iUs  lliat  mii^t  he  ()])t'i"aled  1)\'  ceftaiii  lai'.^c 
iihhi>lfial  roiupaiiic's  cniiie  williiii  the  ,i;r<'np  ot  plants  unw  niider 
consickM'ation.  TIk'  fe(piii"enients  thai  iiuist  he  mt'l  in  Mich  cases  arc 
dclincd,  of  coufsc".  mofc  clcai'K  than  is  true  iuv  hiisincsscs  llial  dc- 
pciid  cnlii'cly  upon  johhini;  work,  l)nt  their  acbuinislration  is  more 
(hfVicult  ill  one  sense  than  in  the  latter  case,  hecanse  extraordinary 
demands  n])on  the  repair  department  arc  likely  io  develop  when  least 
cxi)ectetl.  It  the  shoj)  in  (piestion  is  the  one  set  aside  for  making 
rei>airs  ui)on  the  e(jui])ment  of  a  large  rolling  mill,  there  will  he  ])er- 
formed  certain  routine  work  comj)rising  the  making  oi  parts  that 
luust  he  regulaid)-  renewed,  turm'ng  of  new  rolls,  huilding  oi  special 
auxiliary  equipment,  etc.,  but  the  de[)artment  must  also  be  S(j  e(iuipped 
and  administered  that  it  can  handle  ex])editi()usly  extraordinary  re- 
pairs of  practically  any  kind  demanded  by  the  business. 

The  raw-materials  stores  room  for  a  shop  of  this  kind  usually 
contains  two  distinct  classes  of  materials,  namely,  those  prcjvided  for 
specific  purposes  such  as  duplicate  machine  |)arts,  and  various  materi- 
als wdiich  can  be  used  in  connection  with  a  variety  of  needs  consti- 
tuting the  daily  recjuirements  of  the  shop.  F.ach  commission  of  this 
kind  presents  wholly  si)ecial  conditions,  which  it  is  quite  impossible 
to  define  broadly  with  anything  like  the  ]:)recision  applying  to  the 
stores  of  manufacturing  j^lants.  In  the  latter  instance  the  raw^ 
material  is  characterized  by  large  quantities  of  comparativel}-  small 
narts,  for  the  storage  of  wh'ch  ver\'  efficient  means  can  be  ])rovi(led. 
In  contrast  w'ith  this  condition,  the  materials  that  must  be  available 
in  the  stores  room  serving  the  repair  shop  are  usually  of  the  most 
diversified  character.  In  cei'tain  cases,  we  find  one.  or  at  the  most 
two  or  three,  duplicate  parts  of  very  large  size  and  weight,  more 
duplicate  parts  of  smaller  size,  and  a  comparatively  complete  line  of 
miscellaneous  su]:>plies,  there  being,  however,  but  a  comparatively 
small  stock  of  any  one  article  or  material.  The  large  i)arts  may 
absolutely  necessitate  the  provision  of  s])ecial  means  for  handling  and 
transjwrtation,  but  the  bulk  of  the  materials  are  such  as  can  be 
handled  readily  without  such  assistance.  When  conditions  are  as 
outlined,  the  stores  department  can  1)e  laid  out,  however,  with  some- 
what greater  precision  than  is  possible  in  connection  with  a  shop 
that  does  purely  jobbing  work. 

The  very  nature  of  the  jobbing  plant  i>  such  as  to  prohibit  a  close 
definition  of  cither  present  or  future  re(|uirements.  The  purpose  in 
view  is  to  prepare  for  as  diversified  a  line  of  performance  as  is  pos- 
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sible,  but  instjfar  as  raw-niatcrial  departments  are  concernetl  it  is 
j)racticable  to  carry  a  permanent  stock  of  only  those  materials  that 
can  be  a(lai)ted  to  various  uses.  Provif.icn  must  be  made,  however,  for 
anticipated  recjuirements  imposed  by  the  handling  and  temporary 
storing  of  the  special  materials  that  given  orders  are  likely  to  cover. 

M  (3)  b — Equipment — Principally  stock  machines  suited  to  very 
wide  range  of  work.  Occasionally  special  machinery  for  possible  repairs 
on  special  parts.  Selection  of  types  and  determination  of  amount  of 
equipment  can  be  approximated  only. 

The  ability  to  perform  almost  any  conceivable  job  is  usually  the 
first  requisite  when  selecting  machinery.  Therefore,  the  greater  part 
of  the  equipment  required  for  job  and  repair  shops  consists  in  stan- 
dard machine  tools,  designed  with  a  view  to  the  performance  of  very 
wide  ranges  of  work.  If  this  plan  is  not  followed  a  greater  amount 
of  ecjuipment  will  have  to  be  installed,  ])art  of  which  will  stand  idle 
a  considerable  i)()rli(;n  of  the  time,  thus  im])osing  a  heavy  burden  upon 
the  business  or  department.  Wide  range  of  usefulness  is  usually 
accc^mpanied  by  lower  efficiency  of  performance,  the  efficiency  being 
higher  as  the  design  of  the  machine  aims  ttnvards  singleness  of  pur- 
pose, and  becoming  a  maximum  in  the  full  automatic  tyj)es.  How- 
ever, it  fre(|uently  ])ays  to  secure  a  wide  range  of  usefulness  even  at 
the  expense  of  efficiency,  for  the  ability  to  ])erform  a  given  job  may 
\'.v  the  vital  factor,  whereas  the  cost  incurred  ma\  be  secondary  only. 
'Ihe  lathe  e(pu'i)ped  with  a  two-spindle  head  stock  and  the  boring  mill 
that  can  be  increased  in  ca])acity  by  movng  the  housings  back  are  ex- 
treme examijles.  In  actual  ])ractice  many  other  procedures  are  of 
course  resorted  to  for  \\\v  |)nrpose  ot'  accom])lishing  certain  work, 
which  ])rocedin'e.-i  would  not  be  considered  good  practice  in  i)lints  of 
the  second  group.  Instances  are  the  u>e  n\  a  p'aner  or  slotter  where 
a  nulling  machine  would  do  the  work  nioi'c  cheapl\,  or  the  u>e  ot  a 
milling  machine  in  plact'  of  a  gear  cutter,  or  the  performance  b\  hind 
(  f  certain  operations  that  under  other  circumstances  could  be  done 
more  ecdiomicalK  b\  machine.  ( "onseipieiitly  it  is  evid.-nt  that  the 
selection  of  ni'ichine  tool  e(piipuient  for  repaii-  or  jobbing  shops  is 
:•  matter  in  e<innection  with  which  many  (piestions  t)lher  than  efti- 
ciency  of  inacliitier\    nni-t   be  taken   into  account. 

Kepair  shops  mav  impose  more  specific  conditions,  as  b)r  e\anq)le 
in  tlu-  CISC-  of  a  shop  serving  a  large  I'olling  mill,  where  it  ma\-  be 
imperative  to  provide  certain  e(piipment  that  is  designed  particularly 
with  a  view  to  making  repairs  on  lari^i-  part-^  of  the  eipiipnient.  the 
breaking  of  which  mav  be  a  remote  possii)ilily  but  -^o  vital,  il  it  does 
OCCIU-,  that   it   is  justifiable  to  have  available  at  all   limes   the  means 
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necessary  U)  effect  the  repairs.     Tlien,  aj^^ain,  there  is  tlic  equii)nicnt 
required  to  ttiiii  the  rolls  and  do  othei"  single-purpose  routine  work. 

M  (,0  c — Buii.i)iNc;s — The  character  of  work  to  be  done  is  usually 
a  govcrninj;  factor  in  their  desij^n.  Precise  definition  of  types  and  sizes 
is,  however,  seldom  practicable. 

The  buildings  or  sections  of  buildings  required  for  repair  or 
jobbing  work  differ  widely  in  character,  dei)ending  upon  the  char- 
acteristics of  the  work  to  Ix;  performed.  However,  their  design  is 
governed  by  broad  conditions  which  affect  principally  overall  dimen- 
sions in  plan  and  elevation  and  also  the  floor  loads.  They  have  not 
the  detailed  peculiarities  which  are  illustrated  by  the  cross-sections 
of  shops  coming  within  the  second  group  of  our  classification.  The 
exception  to  this  rule  is  presented  by  repair  shops  where  definite 
requirements  may  be  imposed  by  certain  specific  lines  as  previously 
referred  to.  As  a  rule,  if  the  work  that  is  to  be  handled  is  at  all 
broad  in  its  characteristics,  there  is  required  not  only  a  section  w^ith 
considerable  overhead  room  served  by  a  traveling  crane,  but  also 
an  area  with  less  overhead  suitable  for  machine  tools.  Hence  stan- 
dard types  of  single  or  multiple-story  buildings  adapted  to  various 
classes  of  occupancy  are  not  often  adequate. 

M  (3)  d — Labor — Especially  versatile  in  respective  trades.  Possibly 
not  so  capable  at  any  one  job  as  operators  in  shops  of  second  class,  but 
competent  throughout  a  much  wider  range  of  performance. 

The  labor  employed  in  repair  or  jobbing  shops  has  the  same 
broad  characteristics  as  other  factors  that  have  been  touched  upon ; 
namely,  the  various  employees  should  be  "all-around  men"  rather 
than  specialists,  and  just  as  the  all-around  machine  is  not  as  efficient 
as  the  one  designed  for  the  performance  of  a  specific  job,  so  we 
cannot  expect  the  versatile  mechanic  to  attain  as  high  an  efficiency 
of  performance  as  the  specialist.  The  character  of  workmen  required 
is  a  question  that  must  be  considered  carefully  by  the  engineer  who 
is  planning  a  new  plant  or  extension,  and  also  the  status  of  the  trades 
in  question  for  the  locality  where  the  plant  is  to  be  built. 

M  (3)  e — Administration — The  system  of  management  should  be 
the  one  that  will  prove  most  effective  under  the  circumstances  that  make 
it  impossible  to  anticipate  exact  conditions  from  day  to  day.  Each  case 
must  be  worked  out  along  special  lines  and  often  conditions  are  such  as 
not  to  justify  a  highly  perfected  system. 

The  administration  of  all  industrial  plants  should  be  based  upon 
the  same  fundamental  principles,  irrespective  of  the  nature  of  the 
work  performed,  but  the  details  of  the  administrative  system  may 
differ  materially  for  each  of  the  three  groups  in  our  classification, 
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and,  ill   fact,  must  be  varied   for  dilTercnt  plants  coming  within  the 
.^anu:  grcnip. 

The  primary  conchtion  that  must  be  dealt  with  in  connection  with 
a  manufacturing  plant  is  the  one  presented  by  an  out[)ut  made  up  of 
com[)arativel\  small  articles  turned  out  in  large  (juantities  and  sold 
from  stock;  therefore,  the  work  can  be  planned  considerably  in 
advance  and  with  a  very  great  degree  of  exactness.  The  repetitive 
nature  of  the  work  permits  of  the  establishment  of  definite  standards 
for  the  manufacture  of  the  entire  output,  which  standards  when 
established  are  adhered  to  until  the  experimental  departments  have 
devised  more  efficient  means. 

Plants  composing  the  second  group  possess  the  characteristics 
just  referred  to  only  in  part.  While  all  the  output  may  be  built  in 
accordance  with  stock  orders,  the  trade  requirements  are  frequently 
such  that  it  is  not  practicable  to  carry  a  very  large  number  of  dupli- 
cate units  of  the  product.  Standard  methods  of  doing  the  work  have 
to  do  more  with  the  performance  of  detail  operations  than  work  upon 
the  parts  considered  as  a  whole.  The  nature  of  the  equipment  em- 
ployed must  be  such  as  to  make  it  much  more  flexible,  insofar  as  its 
uses  are  concerned,  than  is  necessary  in  the  manufacturing  plant. 
Efficient  performance  requires,  as  a  regular  function  of  the  adminis- 
trative system,  one  or  more  specialists  whose  duties  consist  in  the 
preparation  of  definite  instructions  covering  the  manner  in  which 
the  various  operations  must  be  performed,  taking  into  account  the 
exact  means  that  will  be  available. 

The  pronounced  characteristics  of  the  jobbing  or  repair  shop  are 
that  it  is  practically  impossible  to  plan  the  work  as  a  whole  for  a 
considerable  period  in  advance,  nor  is  it  possible  to  establish  fixed 
methods  of  performing  certain  jobs  of  like  character  w'hich  may  be 
received  at  odd  intervals,  as  the  necessity  for  completing  such  jobs 
in  the  least  possible  time  may  require  somewhat  different  procedure 
in  each  case  owing  to  the  demands  of  other  work  that  is  being  handled. 
Eflfective  administration  of  shops  comprising  the  group  in  question 
must  necessarily  be  accomplished  through  a  system  permitting  of 
very  great  flexibility,  and  there  is  required  a  degree  of  personal  con- 
tact between  the  executive  head  and  the  shop  superintendents  that 
may  not  be  desirable  or  practicable  for  plants  in  the  first  or  second 
group.    Each  case  must  be  worked  out  along  special  lines. 

M    (3)    A,  B,  C,  D,  F RkSUME. 

It  is  obvious  from  the  foregoing  that  plants  for  businesses  or 
departments  coming  within  this  group  can  be  laid  out  with  the 
least  precision,  as  compared  with  those  composing  the  two  groups 
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formerly  considered.  The  equipment  must  be  selected  with  a  view 
to  a  wide  range  of  performance  rather  than  to  the  manufacture  or 
building  of  a  certain  output.  This  wide  range  of  usefulness,  rather 
than  the  attainment  of  high  economy  of  single  operating,  is  usually 
the  ruling  factor.  Occasionally  the  need  of  certain  definite  work 
requires  the  installation  of  special  machines.  The  type  of  buildings 
must  be  based  upon  certain  broad  requirements,  and  to  the  extent 
that  large  and  heavy  work  is  handled  they  are  special  is  character. 
Administration  methods  must  be  suited  to  comparatively  uncertain 
conditions,  and  while  in  one  sense  such  conditions  call  for  the  most 
highly  perfected  system,  there  may  be  incidental  reasons  which  pro- 
hibit or  do  not  justify  their  introduction.  In  any  case  the  system 
must  be  one  which  operates  from  day  to  day. 

While  the  foregoing  discussion  regarding  repair  and  jobbing  shop 
is  too  general  in  character  to  be  of  direct  value  to  the  engineer  who  is 
engaged  upon  the  planning  of  a  given  shop,  yet  he  will  find  that  the 
solution  is  more  readily  attained  if  he  himself  and  those  with  whom 
he  is  co-operating  have  a  correct  realization  of  the  limits  of  the  prob- 
lem as  compared  with  those  presented  when  planning  shops  for 
work  that  belongs  to  the  first  two  groups. 

The  shop  of  the  Lehigh  Coal  &  Navigation  Company,  illustrated 
on  page  546,  was  designed  primarily  to  handle  repair  and  jobbing 
work.  One  of  the  side  bays  is  provided  with  a  drop  pit  and  an  over- 
head traveling  crane  that  are  used  in  connection  with  the  repairing 
of  standard-gauge  locomotives.  The  other  side  bay  is  used  in  part 
for  machine  work  and  in  part  for  the  repair  of  narrow-gauge  loco- 
motives of  the  steam  and  electric  types.  The  main  bay  of  the  shop 
is  occupied  by  the  large  electrically  driven  machine  tools  and  the 
department  for  the  performance  of  miscellaneous  repair  work  upon 
j)umps,  engines  and  general  mine  ccjuipmcnt.  There  is  also  a  certain 
amoimt  of  new  machinery  built  in  this  shop. 

As  previously  stated,  it  is  usually  found  that  the  requirements 
presented  by  a  given  metal-working  buisness  do  not  fall  wholly 
within  the  clear  confines  of  any  one  of  the  three  divisions  comprising 
the  classification,  altliough  in  almost  every  case  there  is  a  i)redominat- 
ing  tendency  toward  one  oi  them.  Tf  this  happens  to  be  the  first 
division,  a  definite  and  clear-cut  solution  should  be  expected;  if  the 
second  division,  the  solution  will  not  be  as  clearly  defined  and  the 
selection  of  e{|uii)mcnt,  its  arrangement,  and  that  of  the  dcivartments, 
will  represent  but  a  compromise  of  the  to  some  extent  conflicting 
requirements  imi>oscd  by  the  diversified  kinds  of  work;  if  the  third 
division,  the  solution  is  usually  but  .in  approximation  as  it  nnist  be 
worked  out  from  comparatively  meagre  data. 


TIME    KEEPING    AND    LABOUR    DISTRIBUTION 

IN    THE    FOUNDRY. 

By  Victor  R.  Claydon. 
III.     KEEPING    DOWN    SHOP    EXPENSES. 

Mr.  Claydon's  articles  arc  not  addressed  to  the  highly  organized  and  amply  officered 
foundry  characteristic  of  a  few  of  the  latest  and  most  advanced  establishments,  but  to  the 
modest  plant  which  needs  to  study  carefully  the  outlay  of  every  ddliar  and  the  sufficiency 
of  the  returns  secured.  His  argument  is  that  the  very  practical,  common-sense  and  simple 
records  he  advocates  will  much  more  than  repay  the  small  cost  needed  to  put  them  into 
effect.  His  first  article,  in  May,  was  on  "Finding  the  Actual  \'alue  Received  for  Each 
Dollar  Expended."  The  second  took  up  "the  Handling  of  Stores  and  Prevention  of  Waste." 
A  concluding  paper  in  August  will  show  how  all  the  information  collected  by  his  system 
may  be  brought  together  and  made  effective  for  economy. — The  Eoitors. 

IN  the  two  preceding  articles  that  have  appeared  in  this  Magazine 
1  have  endeavored  to  ix)int  out  the  necessity  of  an  employer's 

obtaining  full  value  for  his  expenditure  and  at  the  same  time 
knowing  that  he  is  doing  so.  We  have  also  seen  how  imperative  it  is 
that  the  work  performed  by  our  employees  should  be  correctly 
recorded  and  apportioned,  and  also  that  our  materials  should  be 
under  strict  control  and  systematically  handled.  Even  all  this  in- 
formation, valuable  as  it  undoubtedly  is,  will  be  of  little  service  to 
us,  unless  full  advantage  is  taken  of  proper  means  to  remove  the  weak 
spots  it  will  invariably  show  up.  In  short,  it  is  not  much  use  our 
finding  out  through  these  reports  that  our  indirect  lalx)r  is  too  high 
in  the  foundry,  for  a  certain  period,  and  then  leaving  the  matter 
in  the  hope  that  it  will  right  itself  the  following  month.  Points  like 
this  should  be  matters  for  serious  consideration  between  the  employer 
and  the  superintendent  and  foremen,  and  it  is  my  purjx^se  in  this 
paper  to  deal  with  the  various  shop  expenses  and  to  endeavor  to 
show  that  by  a  methodical  way  we  can  deal  with  these  and  obviate 
any  undue  expense  in  any  or  all  of  our  shops. 

First  of  all,  then,  it  might  be  well  for  us  to  consider  what  a 
shop  expense  really  is.  In  all  works  we  are  bound  to  have  men  who 
are  neither  directly  nor  indirectly  connected  with  the  manufacture 
of  our  staple  products,  yet  at  the  same  time  their  work  is  an  essen- 
tial factor,  and  consequently  a  burden  on  our  whole  output,  usually 
apportioned  as  a  percentage  either  on  the  direct  labor  or  the  good 
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castings  made.  For  instance,  it  is  necessary  from  time  to  time  that 
repairs  be  made  to  our  buildings  or  machinery;  these  are  some  of 
our  shop  expenses.  For  the  purpose  of  illustration  we  may  divide  our 
shop  expenses  into  two  main  heads,  viz. :  those  which  have  to  be 
apportioned  on  the  tonnage  and  those  which  are  percentaged  on 
direct  labor.  For  instance,  flask  renewals,  cupola  upkeep,  moulding 
supplies,  these  are  all  tonnage  charges,  for  the  reason  that  the  greater 
the  output  the  larger  the  quantity  of  these  materials  used,  and  also 
the  greater  labor  expenditure  in  consequence.  On  the  other  hand, 
maintenance  of  machinery,  buildings,  and  tools,  are  governed  by  the 
amount  of  direct  labor  expended  on  our  output,  and  obviously  must 
be  apportioned  as  a  percentage  of  the  direct  labor  on  each  class  of 
good  castings  produced.  There  has  been  a  great  deal  of  argument 
as  to  why  the  whole  of  our  burden  should  not  be  apportioned  on  the 
basis  of  tonnage,  i.  e.,  the  net  pounds  of  salable  product.  The  reason 
I  would  assign  for  not  doing  so  is  that  the  items  which  go  to 
make  up  our  shop  burdens  are  of  two  kinds.  First,  there  are 
the  items  which  necessarily  increase  with  our  output,  such  as  those 
previously  indicated,  whilst  in  the  second  place  there  are  those  ele- 
ments which  do  not  seem  to  be  in  any  way  governed  by  the  quantity  of 
castings  manufactured,  for  exami)le,  maintenance  of  buildings  and 
such  like  charges,  which  would  therefore  be  more  correctly  distrib- 
uted by  percentage  of  direct  labor  expended  on  our  various  classes 
of  castings. 

It  will  be  seen  at  a  glance  that  these  indirect  expenses  will  ordi- 
narily amount  to  no  small  sum  in  a  month ;  hence  the  necessity  of 
some  sort  of  system  whereby  they  may  be  controlled.  As  I  have  pre- 
viously statc<l,  if  these  expenses  are  allowed  to  go  on  without  ques- 
tion as  to  their  necessity,  then  wc  at  once  allow  for  a  very  big  leak- 
age in  our  production  costs. 

In  a  ])revi()us  article  I  hinted  at  the  fact  that  our  metal  pattern 
(•epartment  may  become  our  graveyard,  and  as  it  is  a  very  important 
factor  in  our  costs  I  pr()i>ose  to  show  how  and  where  the  leakages 
may  exist.  In  tlie  first  placi'.  I  think  it  will  be  conceded  that  almost 
all  our  emi)loyees  in  this  shop  will  be  day-work  jnon,  and  one  knows 
from  experience  that  the  bt'st  results  art*  not  readily  obtained  from 
day  workers;  hence  it  is  essential  that  we  have  a  good  reliable  fore- 
man at  the  head  of  this  department  who  will  hustle  and  see  that  he 
^;ets  the  best  out  of  the  men  under  his  control.  Moreover,  it  will  be 
easily  seen  that  in  a  dei>artment  such  as  this  a  good  deal  of  our  work, 
in   fact  the  major  portion,   will   be   shop  expenses,  as   all   renewals 
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of  patterns  coiiu'  uikKm'  this  licaditiL;',  also  im-lal  flasks,  etc.;  and  ouq 
knows  from  cxiK:ricncc  lliat  the  metal  and  tcxjls  used  in  eoimection 
with  this  work  are  no  small  item,  to  say  nothiiiji^  of  the  labor  exj)ended 
on  them.  Ag^ain,  it  often  happens  that  the  foundry  has  to  call  ujKjn 
the  machine  shop  to  do  repair  work  for  it;  and  if  track  is  not  kept  of 
the  time  si)ent  by  the  men  executini;  this  work,  the  machine  shop 
would  have  to  stand  the  exi)ense,  which  on  the  face  of  it  is  wrong.  To 
offset  such  chances  of  error  as  this,  and  better  still  to  give  us  a  line 
en  the  numerous  repairs  that  arc  going  on  in  each  department,  we 
must  in  the  first  place  classify  our  j^rincipal  shop  expenses,  and  this 
may  be  done  in  the  following  way : — 

1.  Wages  and  Materials  for  CuiK)la  (including  Repairs)    \    ^ 

2.  ''         "  ''  '' '  Moulding  Supplies [     \^""^^^ 

3.  "         "  "  "    Renewals  of   Flasks )    ^^Harges. 

4.  "         "  "  "    Maintenance  of  Machincrv   >.      ^.      ^ 

'  Direct 

and   looks '       ^    , 

5.  "         "  "  "    Maintenance  of  Buildings.     [   ..,  ^  °^ 

6.  "         "  "  "    General   Shop   Expense...    J    ^  ^^^^es. 

All  of  these,  with  the  exception  possibly  of  No.  6,  are  self-ex- 
planatory. With  regard  to  No.  6,  one  might  say  that  the  purpose  of 
this  charge  is  to  cover  such  incidental  charges  as  cannot  be  put  to  any 
of  those  before  mentioned.  For  example,  a  man  whose  duty  it  was  to 
sweep  up  the  shop  would  be  charged  to  this  expense,  as  also  would 
brooms,  waste,  etc.  In  the  event,  then,  of  the  foreman  of  the  foundry 
requiring  a  repair  to  a  moulding  machine,  it  would  be  necessary  for 
him  to  issue  an  order  on  the  foreman  of  the  machine  shop  to  execute 
the  same ;  further  than  this,  in  order  that  the  work  may  be  kept  track 
of  in  the  departments  through  wdiich  it  is  expedient  for  it  to  pass, 
copies  of  this  order  should  be  sent  to  the  respective  foremen,  viz., 
foundry,  cleaning  shop,  machine  shop,  and  the  timekeeper  should  also 
leceive  a  copy.  A  form  like  that  suggested  on  the  opposite  page 
might  conveniently  be  used. 

The  back  of  this  form  should  be  divided  into  two  parts,  and  the 
divisions  headed  **Labor"  and  '"^Material"  respectively.  As  soon  as 
the  work  called  for  in  the  order  has  l>cen  completed  by  the  foundry, 
the  foreman  of  the  foundry  should  turn  his  copy  of  the  order  to  the 
timekeeper,  together  with  a  report  (written  on  the  back)  as  to  all 
labor  and  material  expended  by  his  department  on  this  expense ;  the 
same  process  being  gone  through  by  the  foreman  of  every  shop 
through  which  this  work  passes.    As  soon  as  the  timekeeper  has  re- 


552  THE    ENGINEERING    MAGAZINE. 

ceived  all  these  orders,  as  completed  by  the  shops,  he  will  make  up 
the  total  cost  of  the  work,  and  file  the  order ;  or  place  the  final  cost 
before  the  superintendent  for  his  perusal.  The  advantages  accruing 
from  an  order  system  like  this  are  numerous.  One  can  readily  under- 
stand how  useful  such  information  as  this  will  be  to  the  superinten- 
dent, as  he  can  detect  any  undue  expenditure  on  the  part  of  any  or 
all  of  the  shops  and  prevent  repetition.  This  is  the  only  way  in  which 
to  minimise  our  shop-expense  charges. 

Shop  Expense  Order. 
Date  Issued,  26/11/09.    To  Foreman  of  Foundry.  Number  381. 

Pease  have  made  for  the  Machine  Shop 
Casting  to  sample,  charging  all  Igbor 
and  material  to  undcrnoted  charge. 
Copies  Sent  To : — Timekeeper,  Foundry,  Cleaning  Shop,  Machine  Shop. 

Classification  No.  J////. 
Signed,  //.  IV.  Jones,  Foreman  of  Machine  Shop. 
Approved,  J.  G.  Webster,  Superintendent. 

Cost  of  Labor  $ Cost'  of  Materials  $ Total  Cost  $ 

Face  of  Form  for  Ordering  Repairs. 

It  may  be  argued,  however,  that  it  is  not  necessary  for  a  foreman 
to  get  an  order  signed  by  his  sui)crintendcnt  for  every  little  thing  he 
requires  to  be  done  in  or  by  another  shop.  This  question  must  be 
determined  to  some  extent  by  the  conditions  prevailing  in  the 
works,  but  I  would  suggest  that  for  shop-expense  orders  for 
minor  amounts,  say  under  $10,  the  signature  of  the  foreman  should 
be  a  sufficient  warranty  for  the  carrying  out  of  the  orders,  but 
for  items  which  are  likely  to  cost  a  nuich  larger  sum  these  orders 
should  be  considered  duly  authorized  only  when  the  signature 
of  the  superintendent  is  ai)pen(led  thereto.  For  instance,  suppos- 
ing the  foreman  of  the  foundry  reports  that  he  requires  repairs 
to  a  machine  which  in  his  opinion  will  cost  about  $150  to  put 
r'ght.  It  might  of  course  be  proper  for  him  to  go  ahead  with 
the  work,  but  in  the  first  place  it  should  be  necessary  for  him  to 
call  the  attention  of  the  superintendent  to  the  repairs  which  he 
considers  necessary,  and  if  everything  is  O.  K.,  the  superintendent 
will  not  hesitate  to  append  his  signatiue  to  the  order.  On  the  other 
band,  however,  it  might  be  found  that  it  would  be  far  more  practical 
to  get  a  new  machine  altogether,  or  to  do  the  repairs  in  some  different 
way  from  that  originally  outlined  by  the  foundry  foreman.    I  would 
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like  1(»  I;i\  p.M  licMilar  stix-ss  npdii  tin-  iicccssitN'  of  trt'cuK'Ht  coii'-nllalion 
hclwrrii  tile  Idix'iiian  and  siipciiiitciKliiil .  t's|)ri"iall\  in  connt-clii )n  willi 
nialUT>  (il  sliop  expense,  as  it  is  \\vvv  in  many  ra.-^cs  that  w c  lind  iIk- 
lanscs  tcr  oni"  Iii,L;Ii  l)nr<K'n.s.  \\\  n^ini;  sncli  means  as  IIicm-  a  snper- 
inliMidcnl  i^  enal)k'(l  lo  kvc\)  a  mncli  closer  tab  on  all  lliat  i^  .^oini;'  oii 
in  llie  dillcrent  >lio])s;  and  in  a  lar^e  ])lant  connllcs--  repair^  and  re- 
placements are  necessary,  and  I  slionld  imagine  that  nnless  some  sim- 
ilar system  to  the  one  here  ontlined  is  in  lOrce.  it  wonld  he  almost 
impossible  to  look  alter  the  hnndred  and  one  ioh>  that  cro])  n])  e\'ery 
(•ay.  It  may  also  he  noted  that  on  the  shop-exi)ense  order  I'orm,  eacli 
foreman  or  his  clerk'  has  to  enter  n])  the  men's  time  and  the  materials 
nsed  on  each  ol  these  johs.  so  that  when  the  work  is  ctnnpleted,  the 
management  knows  at  once  jnst  how  the  expenses  are  rnmiinc^';  hnt 
more  than  that,  they  know  which  shop  is  costiiii^  the  most  in  ])ropor- 
tion  for  n])kee])  and  can  at  once  la}-  their  hands  on  an)'  leaka,L;e  that 
may  exist. 

in  lookinj^'  over  an  article  on  cost  accountini;'  that  a])peared  in  the 
Iron  .li;;c  some  time  hack,  I  was  very  nuich  strnck  with  the  opinion  oi 
the  writer  who  said  that  too  mnch  "paper  work"  w'as  as  had  as  none 
at  all,  as  where  so  mnch  detail  is  i^one  into  the  management  has  to 
keep  an  excessive  numher  of  clerks  in  order  to  get  ont  the  details  re- 
quired by  them.  Idiis  is  unqnestionablx'  true,  and  one  must  guard 
against  such  a  condition  of  affairs.  The  simpler  the  cost  s\stem  the 
better,  so  long  as  it  gives  the  sui)erintendent  and  management  the 
ipertinent  facts,  upon  which  so  nuich  (lej)en(ls.  My  idea  in  these 
|)apers  has  been  to  avoid  as  far  as  possible  an  overburdening  amount 
of  paper  work,  but  yet  at  the  same  time  to  i-etain  all  the  valuable  in- 
formation. 

In  connection  with  the  issuing  of  shop-expense  orders,  it  is  always 
expedient  that  the  form  used  should  be  as  ex])licit  as  possible,  other- 
wise a  good  deal  of  time  is  wasted  in  making  ex])lanations,  or  making 
quite  clear  to  the  different  foremen  what  is  actuallx'  re(juire(l.  hi  order 
to  ])revent  this  a  few  rules  might  he  drawn  up  relative  to  these,  and  a 
copy  given  to  ever\'  one  having  anything  to  do  with  sho])  expenses.  I 
would  therefore  suggest  the  following  as  being  practical,  and  worth}" 
of  consideration  : — 

I. — Wdien  it  is  necessary  for  one  shop  to  make  re(ph.->iti()n  on  an- 
(.ther  for  anv  work  whatsoever,  it  is  re(|ueste(l  that  the  foreman  state 
exj)licitl\'   on   the   shop-expense  order   what   is   i-e(phi-ed. 

2. —  lie  should  also  gi\-e  enough  infoi'mation  so  that  the  time- 
keeper and  Ci)S{  clerks  looking  after  the  woi'k  can  correctlx'  di^ti-ibute 
the   several   expenses. 
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3. — For  orders  where  the  cost  is  not  Hkely  to  exceed  the  sum  of 
ten  dollars,  the  foreman  of  the  shop  upon  which  the  order  is  drawn 
should  honor  same  if  signed  l)y  the  foreman  of  the  shop  issuing  it.  In 
the  event  of  an  expense  costing  more  than  this  sum  it  is  essential  that 
the  order  be  countersigned  by  the  superintendent. 

4. — Any  order  issued  for  repairs  to  machinery  should  specify  the 
number  of  the  machine  on  which  such  repairs  are  to  be  made. 

Other  rules  may  of  course  be  added  at  the  discretion  of  the  parties 
liandling  these  orders,  ])ut  in  tlie  majority  of  plants  I  venture  to  think 
these  will  be  sufficient. 

It  must  be  borne  in  mind,  however,  that  it  is  imperative  these 
lules  be  faithfully  carried  out,  and  that  obedience  be  insisted  upon,  or 
else  we  shall  soon  find  out  that  the  information  we  are  getting  is  not 
of  much  value. 

Here,  then,  we  have  a  very  simple  method  of  dealing  with  the 
various  expenses  that  are  bound  to  occur  in  our  works,  and  I  believe 
that  if  the  ordei's  are  carried  out  on  the  lines  suggested  in  this  paper 
we  shall  be  able  without  much  effort  on  our  part  to  detect  the  causes 
of  hig-h  burdens  in  the  shops,  and  to  reduce  them  accordingly.  As 
before  stated  (and  I  think  it  worthy  of  repetition)  strict  adherence 
to  the  rules  laid  down  is  essential,  and  must  be  enforced  at  any  cost. 

There  is  no  excess  of  ])aper  work  in  this  order  system,  as  the  re- 
((uisite  number  of  copies  of  each  order  can  be  made  at  one  writing  on 
the  typewriter,  and  distributed  to  the  various  shops  by  the  timekeeper.. 

In  conclusion  1  would  urge  the  necessity  of  co-operation  on  all 
sides,  as  it  is  only  by  unity  of  purpose  that  the  desired  ends  can  be 
reached. 

In  the  conchiding  artii-U-  of  this  series  it  will  be  my  endeavour  to 
bring  together  all  tlie  in  fornialion  necessary  for  compiling  our  final 
cost  reports,  and  to  show  how  the  in  foi'nialion  so  collected  may  be  |.ut 
to   the   best    use. 


THE    REVIVAL   OF   THE  RECIIM^OCATING  ENGINE. 

/.'_V  i\.  J.  s.  ri-ntt. 

I.     COMPARISON  OF-  I  111;  HNGINE  AND  TURIilNH  THHRMAL  CHARACTERISTICS. 

Mr.  I'if^ott's  tlunu-  is  tlu-  viry  IiIkIi  icoiiomy  in  tlu-  iirodiiclion  of  ])r)Wir  siciind  \>y 
the  lar^jc  piston  (.nginc  coinhiiutl  willi  tlu  low-pressure-  tiuhiiu-.  His  articK  in  this  issue 
deals  with  tluinial  considerations  and  jirohletiis  of  rJesiKn  iti  j^ettinK  uj)  a  good  comhina- 
tion  unit.  A  second  paper,  in  .\uKUst,  will  discuss  juactical  applications,  either  to  new 
installations  or  revision  of  old  reci])rocatinK-enj'inc-  ])lants  hy  the  addition  of  low-pressure 
turhines. — Thk   Em  tors. 

SIXCK  the  dcvclopinciU  of  the  low-prcs.sure  Uirljinc  in  luirope, 
and  its  recent  advent  in  large  units  in  America,  tlie  Ijuilders  and 
owners  of  reciprocatini;'  engines  are  taking  fresh  interest  in  the 
possibilities  of  economical  power  production  by  pist(jn  machines.  The 
low-pressure  turbine,  until  recently,  has  been  used  chielly  in  con- 
r.ection  with  a  regeneratoi",  to  render  a  comparatively  uniform  and 
economical  power  supply  from  the  irregular  exhaust  of  one  or  sev- 
eral uneconomical  engines  operated  intermittently.  It  is  iKnv  ap[)lied 
vlirectly  to  a  single  engine  operating  continuously,  and  without  a 
regenerator,  to  carry  expansion  of  the  steam  to  a  point  far  bexond 
the  economical  reach  of  the  reciprocating  machine.  This  comljiiia- 
tion  has  such  marked  advantages  in  economy  over  both  reciprocating- 
engine  and  high-pressure  turbine,  that  it  becomes  a  formidable  rival 
to  the  two  simple  types  in  many  fields. 

The  theoretical  considerations  which  make  these  advantages  i)os- 
sible  are  quite  simple.  Assuming  a  given  initial  condition  of  steam, 
p,v,,  the  work  per  unit  weight  obtainable  b\'  exjxmsion.  if  there  are 
iiO  losses  by  friction,  leakage,  radiation  or  conduction,  is  shown  by 
the  area  A  1)  C  D,  Mg.  i,  represented  by  the  familiar  (vdp  where 
pyi.iLM)  -—  ^,  jj^  approximately  true  for  adiabatic  expansion.  This  area 
could  be  I'ealized  only  in  an  engine  with  no  clearance,  instantaneous 
valve  opening  and  closure,  no  leakage,  non-conducting  cylinder  walls, 
and  unlimited  ])ort  area;  or  in  a  turbine  with  no  nozzle  and  wheel 
friction,  non-conducting  shell,  no  exit  velocity  from  the  wlieels,  and 
no  internal  steam  friction.  These  conditions  are.  of  course,  never 
realized.  I  hit  the  nature  of  the  losses  in  the  two  machines  is  entirely 
different,  and  changes  enormously  with  the  pressure  range:  this  is 
where  the  combination  engine-turbine  unit  gets  its  chief  advantage. 
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Generally  the  most  important  loss  of  the  reciprocating  engine  is 
condensation,  caused  by  conductivity,  heat  capacity  of  the  cylinder 
Avails,  and  bad  drainage  of  the  cylinder.  Few  realize  the  enormous 
influence  of  a  small  amount  of  water  in  the  cylinder  upon  the  heat 
transfer  and  state  of  the  steam  contained  therein.  Initial  condensa- 
tion forms  the  greater  part  of  the  total  condensation.  At  the  time 
of  admission  the  cylinder  walls  and  all  other  metal  bounding  the 
clearance  space  are  all  at  a  temperature  somewhere  between  the 
average  temperature  and  the  lowest  temperature  of  the  engine  cycle, 
and  are  comparatively  cool.  The  compression  of  a  small  amount  of 
steam  in  the  clearance  space  does  not  serve  to  increase  their  tempera- 
ture very  materially;  consequently  the  incoming  steam  is  chilled  by 
the  cool  surfaces  and  throws  down  some  water.  This  condensation 
is  rapidly  increased,  not  only  by  the  additional  cool  surface  exposed 
as  the  piston  moves  away,  but  by  the  deposit  of  the  condensed  water 
film  (m  the  surfaces,  which  enormously  decreases  the  resistance  to 
heat  transmission,  and  so  assists  the  increase  of  moisture.  This 
c.cti(in  |)robably  continue  until  the  rising  cylinder-wall  temperature 
e(|uals  that  of  the  steam.  Then  the  action  reverses  and  the  hot  metal 
gives  up  most  of  the  heat  absorbed  to  the  water  film,  some  of  which 
is  then  re-evaporated.  We  can  safely  say  "most  of  the  heat"  because 
in  a  modern  engine,  with  good  lagging,  the  actual  radiation  and  con- 
duction to  the  surrounding  air  need  be  very  little — not  more  than 
2  per  cent.  (Onse(|uently  (>S  per  cent  is  returning  to  the  steam 
during  the  remainder  of  the  expansion  stroke  and  the  exhaust  stroke 
when  the  steam  temi)erature  is  lower  than  the  cylinder  tem])erature. 
'''he  heat  transferred  during  exhaust  is  useless  to  do  work  in  the 
cylinder  and  oidy  goes  to  increase  the  intrinsic  energy  of  the  exhaust 
steam,  so  that  not  as  nnich  cncrgs  has  been  gi\en  up  1)\'  the  steam  as 
if  no  e()iideiisation  look  place.  I  hi^  is  all  right  in  the  case  of  a  high- 
oressure  cylinder  where  the  exhaust  steam  is  to  be  re-u>ed  in  a 
second  cylindei-;  bnt  in  the  case  of  the  last  cylinder,  the  extra  heat 
returned  to  the  steam  goes  to  the  t'ondeiiser  ami  is  lost. 

The  actual  temperature  range  in  the  cylinder  walls  is  much  smaller 
than  is  ordinarily  supposi'd.  At  a  dei)th  of  .01  inch  below  the  sur- 
face it  is  abont  1  lo  or  1  11  thi-  ste:im  tempiTatnre  range,  and  at 
the  sin'faee.  not  mneh  greater  than  1  7  to  1  i)\  so  that  the  loss  from 
condensat inn  in  well  la^gcMl  e\linders  is  generalK  nineh  less  than  is 
ordinarily  bi-lieved.  The  popular  idea  is  that  condensation  losses  are 
chiellv  dne  to  radiation  and  conduction,  bnt  the\  are  really  dne  to 
the  alteration  of  the  heat  contents  of  the  steam  at  dilfereiU  periods  of 
the  stroke  by  the  presence  of  a  small  (|uantily  of  moisture.  vSo  that 
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tlk"  sU'.'ini  li';i\i'S  llu'  c\liiiiK'r  drxcr  tli.iii  il  ;i  inu-  adiahalic-  cxpan- 
hioii  had  takni  place.  Tliis  implies  llial  K'^^  ileal  lias  been  w  illidi'awii 
irom  tile  steam  and  ei  •iisccnieiilU  less  woi'k  lias  hi-eii  done  per  pound, 
in  addition  to  these,  the  jet  aelion  of  the  steam  eleriiiL;  the  cylin- 
der ma\  hecoiiie  considi-rahle  and  the  work  ol  ])rojectinL;  the  ma.ss 
ol"  steam  at  I'airK  lii.L;h  \elocity  and  rechiced  pfessure  with  imperfect 
compression,  produces  moislufc  ;  the  kinetic  eneri;)'  ,L;enerated  is  used 
up  on  the  cxlinder  walls  as  heat  of  im])act.  W  hik'  little  or  no 
attention  has  been  paid  to  this  point,  it  ma\  he  that,  insiL^nihcant 
as  this  thei-mo-(l\  namic  action  .seems,  it  is  just  enoni^h  to  start  much 
more  serious  condensation  action. 

Tlie  item  of  leaka.^c  is  nearly  as  imjxjrtant  as  condensation,  and 
in  many  cases  without  doubt,  is  actuall\-  .greater,  b'or,  althouL;ii  most 
designers  think  that  their  own  pet  ])acking  desii^n  is  a  puzzler  for 
the  steam,  the  actual  commercial  products  have  a  suspiciousl\-  similar 
l"ok — all  have  one  or  two  com])arativel\-  narrow  sliding;-  surfaces, 
which  are  supposed  to  be  in  close  contact — so  they  may  be  when  new 
— and  cold !  lUit  the  amount  of  water  and  steam  that  can  leak  by 
a  capillary  opening,  such  as  obtains  with  pistons  and  all  forms  of 
sliding"  or  rotating  valve,  is  incredibh-  large — out  of  all  proportion 
to  the  amount  leaked  wdicn  the  orifices  are  measurably  large. 

Indeed,  one  of  the  chief  reasons  why  no  generally  applicable 
formuLne  for  missing  water  have  been  ofTered,  is  the  uncertainty  of 
this  leakage  factor.  No  one  can  ])redict  by  formuhc  just  what  the 
leakage  may  be  past  piston  and  valves.  The  remaining  departures  of 
the  actual  engine  from  the  ideal  are  due  to  ])urely  mechanical  limi- 
tations;  clearance,  rounding  of  corners  of  diagram,  non-completion  of 
expansion,  and  in  compound  and  triple-expansion  engines,  pressure 
drop  at  release  in  high-pressure  or  intermediate  c\lin(lers. 

The  absolute  amount  of  all  these  losses  is  usually  approximated 
by  formuLx  involving  constants  which  are  determined  by  actual  tests 
upon  any  engine  under  consideration,  or  if  these  arc  not  available, 
by  tests  from  similar  types  of  engine. 

Initial  condensation  will  be  proportional  to:  (a)  tcm])erature 
range;  (b)  surface  exposed;  (c)  time  of  exposure;  consequently 
initial  condensation  will  vary  in  some  function  of  ratio  of  ex]:)ansion, 
cylinder  diameter  and  speed.  Ratio  of  expansion,  r,  is  defined  as 
total  volume  divided  by  cut-off  \'olume.  Condensation  by  expansion 
will  also  be  proportional  to  r.  Leakage  past  valves  and  ])iston  will 
increase  wdth  pressure  range  and  consequently  with  heat  interchange, 
and  therefore  condensation  and  re-evaporation  will  be  less  as  period 
is  reduced  or  speed  increa.sed.     The  other  mechanical  losses  are  ques- 


558  •  THE    ENGINEERING    MAGAZINE. 

tions   of   desi^^n   and   are   practically   the    same    in   all    well-designed 
engines. 

From   the   above,   we   should   expect   the   missing   water   to   vary 
according  to  some  function  f  (r,  d,  p,,  n)  =  y 

where  r  =:  ratio  of  expansion 
d  =  cylinder  diameter, 
n  =  number  of  revolutions 
p^  r^  initial  {pressure 
Various  fornuil.T  have  been  used  : 

i-L-r  cHi+r) 


d\/n  d\/npj 


c^  Mogr 


— Perry. 


-Cotterill. 


dVn 

c"Vr 
y  = — Thurston. 


a  &  1)  are  constants. 

— Callendar  &  Nicholson. 

The  intcrprclatio-n  of  all  the  a])ove  formulae  is:  missing  water  is 
less  as  cut-off  is  longer ;  is  less  as  tlie  engine  is  larger ;  is  less  as  the 
speed  is  greater;  and  in  a  small  degree  is  less  as  the  initial  pressure  is 
greater.  'Ihe  vai'iation  of  form  shows  how  uncertain  the  whole  mat- 
ter is.  lint  wc  should  exjjcct  that  a  non-condensing  engine  would 
come  nearer  to  the  ideal  than  a  condensing  engine,  since  ratio  of  ex- 
pansion is  the  most  important  factor.  This  is  borne  out  1)\'  fact;  take 
the  engines  at  5(;th  .Street,  before  and  after  installing  the  low-])ressurc 
tui'bines.  I'ressin*e,  s|)ee(l,  and  dimensions  are  the  same;  conse(|Ucntl\' 
missing  water  become^  a  fimctinn  of  i-  oidy  ;  running  condiMising  with 
r  apj)roximately  20  or  22  at  nominal  load,  the  i>l"ficiency  referred  to 
the  Rankine  steam  cycK*  nevi-r  rose  al)o\c>  fx)  per  cent  ;  whereas 
when  operating  non-condensing.  !•  approximately  S  or  10.  elViciency 
nearly  reached  So  pei"  cent.  In  liiu".  the  reciproc.iting  engine  is  a 
nnicli  better  machine  for  tiMusforming  heat  to  work  alcove  atmo- 
spheric pressui'e  than  below.  althouiL;li  the  .actual  w.ater  r.ite.  when 
running  non-condensing,  is  mnrli  highei'.  because  the  ideal  cyclic 
efliciency  is  less.  This  applies  both  to  simple  and  compound  engines, 
if  the  initial  j)rcssure  is  over   125  pounds.     As  :m  example,  the  5()tli 
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Strccl   cn-iiu-s   niiiiiin-   (•nii<Icnsiii--,  oavc-  ;i   kil.,- 
'''"'    '"•"•■   •"•    ';■'    l>"iin.I.   ,|rv    slca'in    at    4/,()n- 
I^il"walls     lna<I.     uhc,     il.c-    u\va\    c-ii-inc     wonhl 
l';>vc-  .i;ivcii  ;i  kilnwali  liui,,-  ,„,  .;.i   ,„nin(ls,  which 
.^ivcs     s<;    IHT    iH-iil     cniiic-nr)     iclcrml     to    the 
Kl^'al:   the   thermal   cftiric-ncy  of   ihc   ideal   eii^Hiic 
'"!•    these    coiuhlions    i..    2<S    per    cent,    <^\v'uv^   a 
llic-nnal   c-riirifiirv    for   the  arliial   cn-iiic   ,>i    ^,.7 
P^'i-     a-nt.        i>:iiiiiiiiio-     ii.,ii-roii(lciisin^-,     exhaust 
.^oin-    to    tile    low-pressure    lurhine.    the    en.L^ine 
.i^ave  a  kilowatt  hour  on  24/)  jx.unds  dry  steam, 
the  ideal   en-ine   usin-    19.3   pounds,  or  78.5  per 
cent  efhciency    for  the  en-ine;  the  ideal  thermal 
,    efficiency  is  in  this  case  17/,  per  cent,  .^-ivin-  13.8 
,    per  cent  thermal  ef^ciency  for  the  actual  en-ine. 
;    These  arc  all  over-all  efficiencies,  and  include  the 
.generator  losses— the  .j-enerator  efficiency   alone 
bem.cr  from  97.5  per  cent  to  98  per  cent.     The 
triple-expansion   engine   does   not  enter   into  the 
field  to  any  -reat  extent,  as  there  are  practically 
no  exam])les,  excej^t  marine  engines,  to  which  a 
low-pressure  turl)in<>  mioht  reasonably  he  applied. 
The  losses  in  a  simple  eno^ine  can  be  easily 
understood   from   Fi^2:ure    t.   where   A,   P.,   C,   D, 
is  the  work  area  by  a  true  adiabatic  expansion 
from   dry   steam   at  p,   v,   and   is   the  card    upon 
which  the  Rankinc  ideal  cycle  is  based.     A,   F, 
shows  the  reduced  volume  due  to  initial  conden- 
sation, the  expansion  line  from  o  to  p  followin<:^ 
no   simple   law   exactly,   althoui2:h   it   follows   ap- 
proximately  some   such    law   as   pv^i""    =   c   or 
sometimes    pv    =    c,    this    last    beino-    frequently 
miscalled  the  "theoretical"  exi)ansion  line. 

G,  C,  J  is  the  loss  due  to  incomplete  expansion. 
The  area  K.  L.  AT.  is  part  of  the  loss  due  t(^  in- 
complete comi)ressi()n  in  the  clearance  space,  the 
remainder  of  the  loss  bein.i;-  in  the  departure  of 
h,  K.  AT  from  an  adiabatic  compressi(Mi.  The 
actual  steam  i)er  stroke  is  represented  bv  the 
(lififerencc  A,  I J  and  A,  M. 
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I'imiit'  J  ^li(i\\s  tlif  s;uni-  rli;ir;ictcri^l ic  In^scs  U\y  the  coiiijxiund 
0''.i;iiK\  1)111  llu'  ;mi«iniits  arc  rcilnccd.  since  Inr  the  saiiK-  ratio  of 
fXpansii  til.  the  teiii])(.'raliiri'  rani^i's  arc  h.iKcf],  clcaranci'  rt-ihice'l.  ainl 
an  opportiinit \  i^ixcn  to  (h'ain  a\\a\  <n\\\v  ol  the  injiirions  moisture, 
r.iit  on  the  olhei-  liand,  whiU-  inissinji;-  watei'  is  thus  nuich  rcfhiccd, 
\.d\e  los.sc>s,  a>  e\idence(l  1)\  roiiiKhiiL;'  ol  the  card,  are  increased,  and 
an  ad(htioiial  rachation  siiilace  in  tlie  sliape  ol  a  receiver  is  intro- 
(hiced.  also  a  slii^lit  ad<htional  lo,ss  from  tlie  usual  dro])  from  hiij^li- 
j)ressiir(.'  relea.sc  to  reeci\-er  pressure.  Tlu'i'e  is.  however,  a  very  sub- 
stantial i^aiii.  in  spite  of  these  losses,  in    fa\'or  of  the  com])ound. 

*■  l^5*A0»      ft 


nc.  2.  coMi'orNJ)  I'.Ncaxi:,  .xo.n-coxp.knsinc. 
in  the  turhinc,  the  ])rinci])al  hisses  arc:  internal  nozzle  friction, 
skin  friction,  wheel  fricticai.  exit  velocity,  and  in  the  case  of  reaction 
machines  of  the  Parsons  type,  leakage  around  hlade  ends,  ivadiation 
from  the  turbine  to  the  surroundini;-  air  is  almost  immeasure.able,  as 
the  surface  ])rcscnted  to  the  air  is  ver\-  nuich  smaller,  compared  to  the 
power,  than  in  the  case  of  the  cui^ine.  it  is  easier  to  insulate  the  tur- 
])ine  thorous^hlv,  not  only  because  of  the  simplicity  rS  the  lajL^i;-ini;-  and 
the  absence  of  externally  movinj;"  h<,t  ])arts,  but  because  of  the  ab- 
sence of  lar^e  l)odics  of  metal  (such  as  the  guides,  jiiston  rod,  valve 
bonets  and  L;car  in  the  euL^inc),  leadini;-  from  the  steam  chambers  to 
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unlagged  cool  parts.  In  the  steam  engine  the  guides,  rod,  and  valve 
fittings  probably  account  for  more  dissipation  of  licat  than  tlie  whole 
radiating  surface  of  the  cylinder. 

The  internal  nozzle  friction  is  due  to  variations  of  steam  flow  from 
the  conditions  for  which  the  nozzles  or  wheels  were  designed,  setting 
up  eddies  in  the  steam  which  use  up  a  portion  of  the  kinetic  energy  in 
useless,  cross-currents,  whose  energy  in  turn  is  returned  to  the  steam 
as  friction  heat.  The  blanketing  of  the  steam  by  the  sensibly  thick 
blade  edges  and  the  windage  of  the  wheels,  have  this  same  efifect. 
That  is,  all  eddy  currents  and  friction  go  back  into  the  steam  as  in- 
ternal energy.  The  result  is  that  the  steam  exhausted  from  one  wheel 
to  the  next  and  finally  to  the  condenser  or  atniosphere,  is  always 
much  dryer  and  mucli  higher  in  internal  energy  than  if  the  expansion 
were  adiabatic ;  consequently  less  work  has  been  done. 

The  friction  of  steam,  whether  internal  or  skin  effect,  is  much 
greater  at  high  than  at  low  i)ressure,  on  account  of  the  much  higher 
density  and  viscosity,  so  that  a  high-pressure  stage  is  much  less 
efficient  as  an  energy  transformer  than  a  low-pressure  stage.  The 
efficiency  as  a  transformer  of  a  high-i)ressure  nozzle  and  wheel  usually 
amounts  to  about  62  per  cent ;  that  of  a  low-pressure  nozzle  and  wdieel 
about  71  or  ^2  per  cent.  Tn  tlie  case  of  the  impulse  type,  the  expan- 
sion nozzle  is  stationary,  and  the  wheel  merely  a  reversing  guide ;  in 
the  reaction  type,  the  wheel  and  stationary  blades  all  partake  of  both 
functions,  but  the  losses  are  nuich  the  same  in  both  cases.  The  in- 
creased efficiency  of  the  nozzles  and  wheels  l)ccomcs  more  and  mc^re 
pronounced  as  tlie  pressui-e  drops,  so  that  the  last  vacuum  stages 
)-robably  have  an  efficiency  of  over  So  per  cent.  This  is  (^ne  of  the 
reasons  for  the  enormous  gains  in  economy  of  the  turbine  with  in- 
creased vacunm.  Consecjuently  the  turbine  is  inherently  a  better 
machine  for  lovv-pressiu'e  work  than  for  high. 

The  diagi-am  I-'igiUT  3  will  pi'rhai)s  show  a  little  more  clear! \'  the 
condition  obtaining  in  the  turbine.  The  work  ddiu-  by  a  ti  lie  adiabatic 
expansion  following  a  law  pv'  '-"  =  c  approximately  from  p|\',  to  p.v  ,' 
is  (  ''^  vdp,  area  A,  15,  ( ".  H,  and  ran  bi-  diiiTtK  rei)resented  bv  A, — A  J. 
where  A  is  llu*  total  intci-nal  licil  in  any  state.  What  actuall\'  oc- 
curs is  shown  bv  A,  U,  I*'.  I),  e\|)ansion  following  a  law  pv^'  =  c  and 
terminating  in  a  dilTerent  vohinie.  v.,  rind  a  higher  heat  contents.  A,,. 
The  work  done  is  still  rej^resented  b\  A,  A,  but  not  b\  \  ]'  vdp.  'i'he 
loss  of  effectiveness  is  i-eprcsi-nled  I)\    \\w  difference  ^'^i  heat  contents, 

A.  —  A'. 

-  'J 

The  application  of  sn])eilieal  t(»  both  tnrbiiu's  ami  engines  ellects 
an  improvement  in  economy.      The  impi-ovement   in  tlu-  steam  engine 


R/l.r.U      Oh      I  III-     k'lAlI'h'oC.l  /  iXC     /iXCIXR. 


sCK^ 


']..  c\]\c\]\  diK'  111  till'  I'liinm.il  ii  HI  t>\  iiio^t  ol  ilic  nii^siiiL;  walcr,  'o\  pro- 
viding' tMion^li  snpi-ilic.it  l<>  i(  iiiiili'rh.il.iiu-f  llic  cliilliiiL;  crftTl  of  the 
cool  rxIindtT.  witlmni  |)i-MdiiciiiL;  iin  tistiirc.  We  slhuild,  llicrclorc,  cx- 
Di'ct  a  \cr\  l.'U'm.'  inipn  ivciDi'iil  will)  small  snpci"Iifa(,  say  np  lo  75 
(ici^rccs  l'\  at  tlu-  lln'ottlr.  and  \cv\  lillk-  additional  inipiovcnu-nt  with 
hii;"hor  siiporhcals,  as  thcix'  is  iiothinL;  to  he  gained  1)\  sending  snpcr- 
]u\'itcd  steam  to  tlu'  condenser. 


Fir,.    3.      TUKr.LN'K. 

In  the  case  of  the  turhine,  the  superheat  effects  its  saving  hy  cut- 
tinj^  down  the  friction  losses,  .so  that  the  expansion  is  more  nearly 
cidiahatic.  The  viscosity  and  specific  density  of  superheated  steam  are 
considerably  less  than  those  of  saturated  steam  for  the  same  pres- 
sures, and  the  elimination  of  moisture  in  the  expansion  reduces  the 
friction  enormously.  We  should  expect  very  little  additional  saving 
when  superheating  beyond  the  point  of  saturation  at  exhaust ;  this  is 
actually  the  case,  the  same  as  with  the  engine. 

But  these  improvements  in  economy  do  not  materially  affect  the 
basic  fact  that  the  engine  is  more  efficient  at  high  pressure,  and  the 
turbine  at  low  pressure.  The  natural  conclusion  is  that  a  combination 
r.nit  giving  each  its  most  efficient  place  on  the  i)ressure  scale,  would 
prove  moi'c  efficient  than  cither  alone.  \'(n,  if  the  engine  efficiency  is 
^2  per  cent  non-condensing,  and  the  turbine  efficiency  on  dry  steam  is 
7o  per  cent,  running  from  atmos]:)heric  pressure  to  vacuum,  a  combin- 
Ption  unit  could  be  expected  to  reach  an  efficiency  (^f  about  74  i)cr  cent 
^vith  properly  divided  load.  This  figure  has  alread\  been  realized. 
Figure  4  will  serve  to  show  the  general  character  of  the  .saving. 


5(h 


h'l.lll  .11.     Oh      nil:      k'lA  ll'k'OC  .1  I  l\(>      l:.\(>l.\li. 


56s 


riiiTc-  arc  a   imiii- 
\)vv    (»l    \\'r\     \aliial)k' 
.nl\  aiila,i;cs.      w  li  i  c  li 
ai'c    iiUMik'ntal    l<>    llic 
i|iicsli()ii    ot    fcononiy 
ol    slcani.       riic   prin- 
cipal adwanta^c  is  llic 
increase     o  t      power, 
wliicli  can  he  ()l)laine(l 
in  an\'  oxerlciaded  en- 
!^ine     plant,      without 
appreciable      increase 
in   steam.      There   are 
many     nianufacturiuLi 
plants  t)f  500  to  2,000 
horse     power,    whose 
owners    are    at    their 
wits'   ends   to  provide 
power     enoui^h,     eco- 
nomically,   without    a 
ver\-   heavy  outlay  of 
mone>'.       I  n     ni  a  n  y 
cases    where    the    fac- 
tory    has      outg'row^n 
the  plant,   and   wdiere 
space   and    building 
room     are     available, 
the  low-pressure   tur- 
bine   ofifers    a    s])len- 
did  solution.     Its 
small  size  will  usually 
allcjw  of  its  introduc- 
tion   without     altera- 
t  i  o  n  s    to    the  build- 
ing, or  foundations  al- 
ready    installed.        If 
the  engine  steam  ])ip- 
i  n  g      i  s      reasonably 
well   designed,   it    will 
suffer   no   c  h  a  n  g  e  s 


566 


y. 

f'  .5 


u.  H 


i^      G 

E  I 


x; 


567 


568  THE    ENGINEERING    MAGAZINE. 

whatever.  The  auxiliaries,  although  larger,  with  the  latest  designs, 
take  so  little  extra  space  that,  in  practically  every  case,  they  can  be 
substituted  for  the  original  auxiliaries  without  further  change.  The 
ciddition  of  the  low-pressure  unit  usually  does  not  mean  any  addi- 
tion to  the  engine-room  force,  as  the  turbine  itself  requires  no  atten- 
tion that  could  not  be  given  by  an  oiler  already  taking  care  of  the 
engine,  while  the  auxiliaries  require  only  the  same  care  as  for  the 
engine  installation  alone. 

In  may  cases,  where  the  load  factor  is  high,  the  initial  installation 
cf  the  combined  unit  may  i)rove  advisable,  since  economy  of  operation 
then  becomes  of  prime  importance.  In  cases  where  the  load  factor  is 
.'"inall,  the  high  first  cost  of  a  combined  unit  militates  against  its  adop- 
tion. It  is  in  the  case  of  the  old  plant  which  is  overtaxed  that  the 
turbine  has  its  strongest  field. 

In  the  next  article  the  calculation  of  a  typical  case  or  two  will  be 
tpjken  uj). 


THE  COST  OF  LIVING:   HAS  IT  RISEN,  AND  WHY? 

A'v  .//c.r.  Ihi  Mar. 

Mr.  Del  Mar  was  tDniurly  Dinctor  of  the  11.  S,  JJiiirau  of  Statistics.  Ho  is  a 
rtCKgnizcMl  autliority  on  the  use  of  the  precious  metals  as  money  and  on  other  i)hcnonu-na 
of   linance. — Tuic    Kditoks. 

Ar.lJC  speeches  have  l)een  dehvered  in  Conj^ress  and  ahle  arti- 
cles have  appeared  in  leacHni;  newspapers  concerning  tlic  recent 
rise  in  the  cost  of  living  in  the  United  States;  yet  none  of  them 
appears  to  have  determined  the  tact  definitely,  or  to  have  adopted  a 
method  which,  when  the  fact  was  determined,  was  capable  of  disclos- 
ing its  underlying  causes. 

What  is  meant  by  the  cost  of  living  in  the  United  States  is  not 
merely  the  wholesale  unit  prices  of  the  ninety-six  commodities  em- 
braced in  Bradstreet's  very  excellent  and  reliable  American  Price 
Tables,  or  the  wholesale  quantitative  prices  of  a  similar  list  of  com- 
modities in  Saurbeck's  British  Tables ;  but  the  actual  cost  of  rent, 
services,  commodities  and  miscellanies  to  the  average  American  citi- 
zen. To  add  the  cost  of  a  pound  of  butter  at  30  cents  to  that  of  a 
pound  of  Hour  at  3  cents,  and  compute  the  cost  of  bread-and-butter  at 
16^  cents  per  pound,  would  be  no  more  erroneous  than  the  method 
employed  in  some  of  the  otherwise  very  admirable  articles  which 
liave  been  published  on  this  subject;  while  as  to  rent,  which  is  the 
heaviest  article  of  expenditure  to  the  average  citizen,  it  is  not  so  much 
as  mentioned  in  any  of  them.  Xeither  is  coal  mentioned.  A  "ton" 
of  this  fuel  used  to  weigh  2,240  pounds  and  cost  about  $5  or  $5.50; 
that  is  to  say,  the  consumer  used  to  get  something  like  4  poimds  for  a 
cent.  The  poor  man's  "ton"'  now  does  not  commonly  weigh  over 
1,500  pounds  and  costs  $6;  he  gets  but  2j/^  pounds  for  a  cent.  As  the 
usual  consum|)tion  of  the  average  Northern  household  varies  from 
10  to  30  tons  a  year,  this  item  forms  no  inconsiderable  element  in  the 
cost  of  living.  It  is  far  more  important  than  the  majority  of  the 
commodities  usually  included  in  the  (|uoted  price  tables. 

Servants'  wages  and  the  cost  of  their  maintenance;  the  daily  cx- 
jiense  of  transportation  (car- fares,  commutation-tickets,  expressage, 
etc.),  the  cost  of  the  business-man's  i^v  w(^rking-man's  lunch,  the  fees 
which  he  is  obliged  to  pa\  to  physicians,  dentists  and  other  profes- 
sional men,  and  those  smaller,  but  in  the  aggregate,  commonly  more 

.S69 


570  THE    ENGINEERING    MAGAZINE. 

important  expenses  which  include  the  barber,  the  porter,  the  waiter, 
etc.,  all  these  are  left  out  of  view  in  these  discussions.  Yet  they  have 
:6  be  met,  and  therefore  have  something  to  do  with  the  cost  of  living. 

We  next  turn  to  clothing,  hats,  shoes,  gloves  and  underwear. 
None  of  these  articles  appear  in  Bradstreet's  or  Saurbeck's  tables, 
yet  they  form  a  very  considerable  item  of  expense  to  the  average  citi- 
zen and  especially  to  the  American,  because  for  reasons  connected 
with  our  fiscal  system  the  most  important  of  these  articles  have  come 
to  be  made  of  such  flimsy  materials  that  they  scarcely  outlast  a  single 
season ;  whereas  in  other  countries  a  good  suit  of  clothes  lasts  for 
years  without  appreciable  deterioration.  Similar  considerations  affect 
the  expense  for  furniture,  carpets,  hangings,  and  indeed  almost  every 
article  of  household  use.  In  other  countries  they  have  to  be  made  to 
last ;  in  the  United  States  they  are  made  to  sell.  Second-hand  foreign 
furniture  commands  with  us  a  higher  price  than  new  domestic  furni- 
ture of  the  same  styles  and  (apparently)  the  same  materials.  The 
fiimsiness  of  American  furniture,  carpets,  and  other  household  goods 
causes  them  to  wear  away  after  very  brief  use,  so  that  their  renewal 
becomes  a  far  more  important  item  in  the  cost  of  living  than  it  is  in 
other  countries ;  yet  these  articles  nowhere  appear  in  the  tables  of 
prices  which  have  been  published  concerning  the  cost  of  living.  It  is 
true  that  furniture  would  be  a  difficult  commodity  to  describe,  classify 
and  quote ;  but  such  is  not  the  case  with  carpets,  rugs,  oilcloths,  hang- 
ings, blankets,  bedding,  etc.,  all  of  which  are  classifiable  and  amenable 
to  definite  quotation. 

Defective  Methods. 

The  result  of  employing  defective  methods  is  that  in  some  of  the 
researches  which  have  bceti  made,  no  definite  conclusion  has  been 
reached;  while  in  others  the  conclusion  has  been  erroneous,  it  having 
actually  been  shown  by  at  least  one  writer  that  the  cost  of  living  has 
not  risen,  whereas  universal  experience  and  more  rigid  research 
combine  to  attest  that  it  has  risen,  and  risen  very  materially. 

I'V)rtunately  for  the  determination  of  the  matter  we  possess  criteria 
ifuit  will  not  be  questioned.  These  are  the  carefully  compiled  and  offi- 
cially promulgated  data  prepared  by  the  Bureaus  of  Statistics  and 
Labor  in  the  Department  of  Commerce,  from  which  the  following 
'i'ables  are  (|note(l.  l'"or  puij)o.ses  of  coinpaiison  we  begin  with  the 
wholesale  prices. 

Wnoi.K.sAi.r;  I'kk  es — Am,  Aurici-KS 

"The  average  wholesale  prices  of  25S  staple  commodities  during 
tlie  ten  years,"  i8<)()-i8()<)  being  reduced  to  too.  the  relative  prices  of 
the  same  articles  in  each  year  separately,  commencing  with  t8()7  were 
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as  follows:  8(^7 ;  ()^^.4 ;  101.7;  110.5;  i(>«'^.5;  lI-^';;  m.v<"»;  ii.^o;  115.9; 
122.5;  129-5'  1---8;  iJ^».5.  So  lli.il  if  to  i)nrcliasc  llicsc  commodities 
(fiiriiif;;  the  last  decade  Would  have  cost  $100,  in  1900  they  would  have 
C(\^t  $110.50  and  i!i  iQc^t;  $126.5;  showiu^^  a  rise  since  1897  of  41 
l)er  cent. 

Wholf..s.\M':   I 'kicks — Food  Only. 

Included  in  the  258  staples  alK:)ve  quoted  are  57  of  "h'ood,  etc.," 
and  these  being  based  at  100  durinc^^  the  decade  1890-1899,  they  ex- 
hibited the  following  relative  prices  in  each  year  .separately,  begin- 
ning with  1897:  87.7;  94.4;  98.3;  104.2;  105.9;  1 1 1.3;  107. 1  ;  107.2; 
108.7;  I12.(^;  117. 8;  120.6;  124.7.  '^1'^  table  shows  that  the  axlvance 
in  the  wholesale  prices  of  food,  etc.,  has  kept  almost  equal  pace  with 
the  advance  in  wholesale  commodities  generally.  We  now  turn  to 
retail  prices. 

Food — Retail  Prices. 

The  following  table  shows  the  relative  quantitative  prices  in  each 

>ear  since  1897  of  30  selected  articles  of  food,  the  relation  being  based 

on  100  for  the  average  quantitative  prices  din*ing  the  decade  1890-9: 

Simple  Quantitative 

Year.  prices.  prices. 

1897 96.3  ff>■^ 

1898 98.5  98.7 

1899 99-6  99..=; 

1900 ior.5  lor.r 

1901 ; •  105.5  105.2 

1902 I  ro.9  1 10.9 

190.3 T 1 10.9  1 10.3 

1904 iri.6  III. 7 

1905 - I  12.5  112.4 

1906 1 16.2  1 15. 7 

1907 ».  120.7  120.6 

1908 125.0  124.8 

1909 1 29.  r  1 30.4 

The  computations  for  the  last  two  years  are  unofficial. 

The  articles  included  in  the  above  table  are  dried  applies,  dried 
beans,  roast  beef,  beefsteak,  salt  beef,  wheat  bread,  butter,  cheese, 
chickens,  coffee,  corn  meal,  eggs,  fresh  hsh,  salt  fi.sh,  flour,  lard,  milk, 
molasses,  pork,  salt  bacon,  salt  pork,  potatoes,  prunes,  rice,  sugar,  tea. 
veal,  and  vinegar.  The  quantitative  price  is  computed  by  giving  to 
the  relative  price  of  each  article  its  proper  weight,  as  determined  by 
the  average  consumption  in  2,567  families  of  workingmen.  It  will  be 
observed  that  in  the  case  of  food,  there  is  very  little  difference  between 
the  simple  and  quantitative  prices;  but  this  is  not  the  case  with  other 
commodities. 

Food — Retail  Prices  of  I'kinh  ip.xl  Articles. 

If  we  select  from  the  30  articles  of  food  the  6  nio^t  inijiortant  ones, 
their  relative  retail  prices  would  run  as  follows : 
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Beef,  Wheat  Butter  Pork  Potatoes  Eggs. 

X^^r.  steaks.  flour.  fresh.  Irish. 

'^90-9 100  100  100  100  100  100 

•897    100.2  104.3  93.1  97-6  93.0  91.4 

1^9^    102.0  107.4              95.1  98.6  105.4  96.2 

'•^99    103.9  94-6               97-7  ior.7  96.1  loi.i 

'90f)    106.4  94-.?  101.4  107.7  93-5  99-9 

1901     iii.o  94.4  103.2  117.9  1 16.8  105.7 

1902    118.5  94.9  III. 5  128.3  1170  X19.1 

H/)3    112,9  '01.2  110.8  J27.0  1 14.8  125.3 

1904    1 13.4  1 19.9  109.0  124.0  121. 3  130.9 

1905    1 12.9  1 19.9  1 12.7  126.6  1 10.2  131.6 

njo6    116.5  108.1  1 18.2  137.7  114.4  134.2 

1907    i20.f)  1 17.7  127.6  142.5  120.6  137.7 

1908    124.6  1 18.5  131. 2  144-9  123. 1  144. 1 

19^^    13^3  120.4  1347  143-H  124-9  142.5 

Jt  will  be  noticed  that  the  results  are  practicallv  the  same.  Prices 
have  risen  about  a  third. 

Rents. 

With  regard  to  rents  we  have  no  comprehensive  official  data,  while 
the  alteration  in  building  laws  and  other  circumstances  render  com- 
parisons difficult;  but  it  is  a  well-known  fact  that  during  the  past  de- 
cade rents  have  slowly  though  steadily  advanced.  In  our  principal 
cities  a  class  of  apartments  that  ten  years  ago  rented  for  $30  a  month, 
i!ow  cf>mmand  $40.  In  the  case  of  the  better  class  of  apartments, 
those  which  rented  for  $8  to  $10  per  room  per  month,  now  fetch  $10 
to  $12;  while  the  rooms  themselves  have  grown  smaller  and  the 
])uildings  higher.  It  is  the  opinion  of  An  experienced  manager  of 
such  estates  that  apartment  rents  in  our  principal  cities  have  advanced 
duiing  the  last  ten  years  from  15  to  25  per  cent. 

CrxnuiNr,  and  i  fonsijioi.i)  (Ioods. 
(  omparing  not  the  prices  of,  but  the  actual  outlay  Un\  clothing, 
hats,  shoes,  gloves,  underwear,  furniture,  carpets,  hangings,  bedding 
and  household  goods  at  the  present  (inu-.  we  find  that  there  has  been 
since  l8(;7  a  rise  of  40  to  50  pei-  lent.  the  articles  of  most  common 
use  varying  from  35  to  45  per  cent  and  those  of  less  common  use 
from  40  to  50  per  cent  adxaiiiH-  omt  what  the\  I'ormerly  cost  to  pur- 
chase or  replace. 

Til  I,    \V()KKIN(iM.\N'.S    |''ool». 

The  oflicial  j)iice  table  which  exhibits  the  Ka>t  adwince  is  that  of 
the  to>t  of  food  consumed  by  2,5^)7  woikinL^nien's  families,  each  year 
from  hS^o  to  n/)/.  This  table  does  not  include  the  cost  of  rent, 
clothing,  hats,  shoes,  bedding,  furiiitnii'.  etc.  The  advance  in  tbc 
cost  of  food  alone  is  shown  to  have  been  from  $2()().24  per  family  per 
annum  in  1S97,  to  $374.75  in   Hj(>7.  a  ri<e  of  about  2$  per  cent.     This 


Tiir.  CAVsiis  or  men  i'Kicps.  s-.^ 

\\vd\  rcaM)iial)l\  he  iil;.ii<U'<1  .is  a  rise  from  iiS<j7  lu  llie  i)rcscnl  time 
of  j<S  to  30  per  ctMii.  As  tin-  Aiiu  ricaii  workinj^nian  usually  lives  very 
cJoseU'  to  tlu'  limit  of  liis  means,  a  rise  of  l)Ut  25  to  30  per  cent  in 
food  expendilme.  aL^ainst  a  i^enei-al  rise  of  35  to  40  per  cent,  rather 
HKh'rates  tliat  the  a\era,L;i'  risi'  in  waju'es  (nnion  and  non-nnion  wage- 
earners  comhined  )  lias  not  (|nile  kepi  pace  with  the  L^cneral  lisr  in 
ihi'  eost  of  li\'in.i;". 

Fa'tokt  Prici'.s. 
Tiie  statistics  of  domestic  exports,  which  amount  in  the  course  ai 
\\  decade  to  soniethini;"  like  15  hillions  of  dollars  and  which  are 
lased  on  sworn  manifests  of  each  item  separately,  exhihit  more  strik- 
ing results.  Not  to  fatigue  the  reader  with  too  many  figures,  we 
select  a  dozen  leading  articles  from  the  exjxjrt  summaries  and  sIkjw 
their  average  ])rices  during  the  entire  years  1898  and  i(jo8,  the  last 
mentioned  heing  the  most  recent  year  shown  in  the  ofificial  compen- 
dium of  total  comparative  exports  and  their  average  prices.  In  this 
table  the  average  rise  of  ])rices  is  close  to  50  jx^r  cent.  Tf  it  included 
exports  of  1909  and  1910  it  would  exhihit  a  rise  of  over  50  per  cent. 

F.xpoRT  Prices  of  Twrlvp:  LKAniNC.  Domkstic  Articles  of  Export  from  the 
United  States  Durinc  the  Fiscal  Years  liSyS  and  igoS  Resi'E(T(\elv. 

Articles.                                                                             1898.  1908. 

Boards,  deals  and  planks,  :\I.   feet $15.28  $23.00 

Cotton,    raw,    pound 059  .118 

Cotton,   manufactured,   yard   colored .052  .072 

Cotton,  manufactured,  yard  uncolored .048  .067 

Bacon  and  hams,  pound .077  .109 

Lard,   pound    .056  .091 

Pork,   salted,  pound 056  .089 

Beef,  pound   055  .068 

Butter,  pound   .15  -2 18 

Cheese,   pound    .086  .129 

Leather,  sole,  pound I75  -21 1 

Boots  and  Shoes,  pair 1-39  ^-75 

Together     $17,484  $25,922 

This  important  table  exhibits  an  advance  of  50  i)er  cent  in  prices. 

The  Fact. 

Casting  the  view  back  to  the  period  about  the  beginning  of  the 
present  century,  we  find  that  wholesale  j)rices  have  advanced  about 
a  third;  retail  prices  of  food,  over  a  third;  the  average  man's  outlay 
for  rents  and  services  about  a  third ;  for  clothing  and  household  goods, 
ever  a  third  ;  the  cost  of  the  workingman's  food  (alone)  about  30 
1  er  cent,  and  the  prices  of  export  goods  f  staples)  alone,  about  one- 
half  or  50  ])er  cent;  the  general  result  being  that,  taking  quantity, 
c|tialit\-   and  nund)ers   into  consideration,   the  average  cost  of  livini* 
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in  the  United  States  has  risen  about  a  third,  with  a  decided  tendency 
to  still  further  advance. 

Commodities  and  Dollars. 

Reverting  from  the  prices  to  the  denominations  in  which  tiiey  are 
couched,  these  are  dollars  and  cents,  the  latter  being  portions  of 
dollars.  The  method  is  quite  correct ;  indeed  there  are  no  other  terms 
in  which  they  could  be  quoted,  because  all  commodities  are  bought 
and  sold  for  dollars.  But  in  such  quotations  the  important  considera- 
tion is  usually  lost  sight  of:  that  while  the  commodities  might  be  the 
same,  one  year  with  another,  the  dollars  are  never  the  same.  The 
comparison  is  therefore  scientifically  inexact ;  in  other  words,  the 
trend  of  prices  shown  in  the  price  tables,  is  always  erroneous  in  de- 
gree and  may  even  be  so  in  direction.  Suppose  we  compare  the 
purchasing  power  of  a  dollar  in  the  time  of  Washington  with  its 
purchasing  power  to-day.  Would  any  intelligent  person  claint  that 
they  w^ere  the  same?  In  1790,  after  the  Continental  issues  were 
repudiated,  and  before  the  Bank  of  the  United  States  was  estab- 
lished, the  population  was  about  4,000,000  and  the  number  of  dollars 
in  use  about  20,000,000,  or  say  $5  per  capita.  There  were  no  rail- 
roads to  move  these  dollars  rapidly  from  place  to  place,  no  bank 
notes  to  suppplement  them,  i)ractically  no  banks  to  lend  them  out 
and  keep  them  in  circulation,  no  telegraphs  to  multiply  their  useful- 
ness, and  no  clearing-houses  to  issue  ''certificate"  dollars  at  a  pinch. 
The  only  dollars  in  use  were  metallic  ones ;  and  each  man  kept  his 
bank  in  his  pocket,  or  in  some  secret  hoard. 

At  the  present  time,  with  a  ])opulation  of  90,000,000,  there  are 
,^,104,547,273  dollars  in  circulation,  amounting  to  $34.45  per  capita 
^Treasury  Statement  May  2,  1910)  ;  to  say  nothing  of  the  $500,000,- 
cxjo  of  "emergency  currency,"  all  printed  and  stored  ready  for  use 
in  the  United  States  Treasury  building,  or  the  "200  or  300  millions" 
of  Clearing-1  louse  certificates  which  may  l>e  issued  in  case  of  another 
panic.  Would  any  intelligent  person  claim  that  the  dollar  of  1790 
jnd  the  dollar  of  1910  was  the  same  measure  of  value,  the  same 
criterion  of  price?  Of  course  not.  Nor  has  it  it  been  exactly  the 
same  in  any  one  of  the  intervening  years,  during  which  dollars  were 
increasing  from  $5  to  nearly  $35  per  capita  of  population. 

VELocrry. 
There  is  another  consideration  to  be  borne  in  mind  with  refer- 
ence to  the  dollars  employed  in  comparative  tables  of  prices:  the 
more  rapidly  such  dollars  ])ass  from  hand  to  hand,  in  other  words,  the 
more  often  the  same  dollars  can  be  used  for  payments  in  a  given 
interval  of  time,  the  greater  the  infiuence  they  nmst  exert  in  raising 
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[)iicc>.      This  is  a  liiiRli<»ii  aii<l  j)ccnliaril)   ol  iiioiie)   which  is  adniilU-d 
and    recognized   hy   all   the  economists,   a    pccnliarily    which   is   well 
known   lo  hankcis  and   other  dealers   in   iiK^nc)'  and   which   ha^   hc-en 
made   the   snhject   ol    nnnierons   scientific   rc-seai'ches,  yet   one    which 
is  rarely  hi-ld  in  mind  hy   the  ordinary  compiler  of  price-lists.     Six- 
teen \ears  ai^o  (  iSg4)  as  the  resnlt  of  an  elahorate  investigation  \\\U) 
the  phenomena  of  prices,  the  velocity  of  money  in  the  United  States 
was   estimated  at   5 J   times   a  year,   or  once   a   week,  and   in   (ireat 
Ihitain  at   iSo  times  a  year,  or  once  in  2  days;  a  disparity  that  was 
ionnd  to  he  dne  chiefly  to  the  relative  geographical  areas  of  the  two 
countries.     At  the  present  time  the  velocity  in  the  United  States  i.^ 
probahly  not  less  than  60  times  a  year,  or  once  in  6  days;  in  other 
words,  that  all  the  dollars  in  circulation  in  the  country  are  used  over 
and  over  again  in  payments  60  times  during  the  year.     Ifow^  often 
the  dollars  of   1790  were  used  and  re-used,   we  have  no  means  of 
determining;  l)ut  it  will  i)robably  not  be  far  wrong  to  estimate  it  at 
once  a  month.     It  would   follow  that  the  dollar  (jf  to-dav  was  five 
times  more  rapid,  useful  and  effective  and  therefore  more  inthiential 
in  promoting  trade  and  determining  prices  than  the  dollar  of  W^ash- 
ington's  time.     The  bearing  of  this  circumstance  upon  the  common 
method  of  measuring  the  trend  of  prices  from  comparative  tables,  is 
obvious.     It  is  that  any  comparison  of  prices,  especially  when  made 
i't  distant  dates,  is  scientifically  erroneous,  unless  the  cpiantity  and 
velocity  of  mone}'  are  both  taken  into  consideration ;  for  these,  when 
multiplied   into  one   another,   form   the  practical   measure   in   which 
such  prices  are  couched.     In  the  case  of  dollars   which   from  any 
cause  are  imperfect,  limited  in  legal  functions,  restricted  in  circula- 
tion, or  liable  to  be  hoarded  or  exported,  certain  allowances  would 
have  to  be  made ;  but  for  the  sake  of  simplicity  in  endeavoring  to 
discern   the  operation  of  a  principle,   we   are   assuming  throughout 
full  legal-tender  gold  dollars,  in  active  circulation,  within  the  country. 
Assuming  the  total  volume  of  the  curiency  to  be  such  as  is  above 
stated  and  the  velocity  at  fx)  times  a  year,   the  sum   of  exchanges 
ought  to  be  $3,104,547,273  X  <X)  =  $186,270,000,000.     That  such  is 
the  fact,  or  very  close  to  the  fact,  is  proved  by  the  actual  sum  of  clear- 
ings, which,  for  the  year  ended  September  30,  1909,  was  reported  by 
the    123   clearing-houses   of   the   United   States   at   $158,500,000,000. 
During  the  current  year  the  clearings  will  probably  amount  to  $175.- 
000,000,000,  and  allowing  $11,270,000,000  for  exchanges  that  do  not 
go  through  the  clearing-houses,  we  have  a  grand  total  of  $186,270,- 
000,000  of  exchanges,  to  offset  the  sum  of  currency  multii)lied  by  its 
ratio   of   velocity.      These    figures    afi'ord    strong    evidence    that    the 
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theory  of  velocity  is  sound;  and  if  so,  it  proves  that,  in  considering 
the  causes  which  have  contributed  to  occasion  a  rise  of  prices,  the 
increased  and  always  increasing  velocity  of  money,  afforded  by  mod- 
ern transportation,  communication,  and  credit  devices  and  agencies, 
should  be  taken  into  the  problem.  It  would  probably  be  hardly  too 
much  to  say  that,  roughly  speaking,  fully  one-tenth  of  the  rise  of 
prices  during  the  past  decade — whatever  such  rise  may  be — is  attri- 
butable to  the  increased  velocity  of  money,  during  the  same  period. 

Precession. 

There  is  yet  another  consideration,  one  to  which  no  place  appears 
to  have  been  given  in  any  of  the  essays  which  have  been  published 
on  the  subject  of  the  rise  in  prices.  It  is  this;  that  when  any  impulse 
is  given  to  prices  by  increasing  the  currency,  or  accelerating  its 
velocity  and  thus  stimulating  trade,  all  prices  do  not  rise  at  the  same 
time  and  therefore  not  at  the  same  ratio  at  any  given  time.  For  the 
sake  of  illustration,  let  it  be  supposed  that  the  number  of  dollars 
in  circulation  or  their  velocity  were  suddenly  doubled  and  kept 
doubled.  Other  circumstances  being  equal,  it  would  seem  that  the 
general  level  of  prices  ought  also  to  double  and  to  double  instantly  ; 
but  such  is  not  the  course  of  nature.  It  has  been  observed  that  under 
such  an  impulse,  some  commodities  will  rise  in  price  more  promptly 
and  rapidly  than  others.  For  example,  stocks  will  rise  almost  in- 
stantly, while  real  estate  may  Remain  unaffected  until  a  nuich  later 
period.  From  the  observations  referred  to,  covering  a  long  period  of 
years,  it  appeared  that  in  the  United  States,  following  an  increase  of 
money  and  taking  no  account  of  the  time  involved  in  geographically 
distributing  the  increase,  it  nevertheless  required  a  period  of  several 
years  for  all  prices  to  confoi-m  to  sucli  increase.  During  this  interval 
the  prices  of  a  certain  few  classes  of  commodities  or  services  doubled, 
after  which  the  prices  of  others  doubled,  and  so  on  successively,  until 
the  doubling  of  all  classes  was  comi)lete(l.  In  other  words,  the 
doubling  of  prices  was  not  simultaneous,  but  took  the  form  of  a 
Precession,  the  order  of  which  was  somewhat  as  follows: — i.  Rail- 
road stocks;  2,  other  stocks;  3,  shares  of  commercial  incorporations; 
4,  crude  and  imperishable  commodities;  5.  perishable  commodities, 
articles  of  subsistence,  etc. ;  T),  fabrics,  such  as  machinery,  manufac- 
tured food,  articles  of  wear,  etc.;  7,  real  estate;  8,  skilled  labor;  9, 
iniskilled  labor;  to.  professional  services,  or  the  emolument  of 
authors,  inventors,  lawyers,  cngineei's,  rlergynu'ii.  accountants,  and 
other  professional  and  clerical  classes. 

The  interval  between  the  doubling  of  the  price>^  in  these  various 
classes  of  commodities  or  services  was  not  uniform;  in  other  words. 
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sui)i)osing-  four  years  to  be  tlie  lime  required  iov  the  entire  doubling 
ol  prices,  and  llic  classes  of  commodities  and  services  to  be  four  in 
mimber,  it  did  not  follow  that  each  successive  year  added  one  to 
\\w  classes  with  donhlcd  i)rices.  y\fter  once  connnencins^  to  feel  the 
ilUct  ol  iho  increased  volnnu'  or  velocity  of  money,  some  classes  of 
commodities  doubled  in  ])i"ic('  nion-  ((uickh    than  others. 

VoY  the  sake  of  a  simple  illustration,  suppose  this  actual  inequality 
to  be  ii;nored  and  each  year  to  add  one  to  the  classes  oi  commodities 
with  doubled  prices;  then  the  following  diagram  woidd  the^jretically 
illustrate  the  rise  of  each  class  at  the  end  of  each  vear. 


A.      ini'O'l  IIHTK  Al.    K1SI-;    OI'    I'KU  i:S    1-KOM     l(K)   TO    20(). 

Thus  at  the  end  of  the  first  year  shocks  are  at  200,  staples  150, 
fabrics  133  1/3,  and  real-estate  125.  At  the  end  of  the  third  year, 
while  stocks  have  enjoyed  for  two  years  a  continuous  market  at  200, 
fabrics  have  recently  and  barely  reached  the  same  high  level,  while 
real-estate  is  still  a  year  behind.  This  phenomenon  is  further  illus- 
trated by  the  following  diagram,  which  assumes  that  at  the  end  of 
the  fourth  year  the  volume  or  velocity  of  the  currency  is  suddenly 
reduced  to  its  former  level. 


II  N  I'll!  II  I    I  ICAI.    lAI.I.    OI'    I'KK  I  S    IN(t\l     J«  M )    |0    KM). 
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The  effect  of  rapidly  enhancing  the  volume  or  velocity  of  the 
circulation  per  capita  is  to  place  fabrics  and  real-estate  at  a  disad- 
vantage as  compared  with  stocks  and  staples ;  because  while  the  latter 
rise  rapidly  in  price,  the  former  rise  slowly.  Contrariwise,  when  the 
volume  or  velocity  of  money  is  not  urged  too  rapidly  beyond  the 
growth  of  population  and  therefore  of  legitimate  business  demands 
i.nd  exchanges,  then  the  farmers,  manufacturers,  laborers,  and  other 
producers  of  fabrics,  are  enabled  to  maintain  prices,  while  stocks 
have  fallen  and  become  cheap,  and  while  marketed  and  speculative 
staples  have  begun  to  decline. 

Although  in  summarizing  so  comprehensive  a  subject  as  the  com- 
parative cost  of  living  at  different  periods  of  time  it  may  not  be 
practicable  to  apply  concretely  the  operation  of  Velocity  and  Pre- 
cession to  tables  of  prices,  it  will  hardly  be  disputed  that  they  have 
both  had  some  influence  on  the  cost  of  living;  velocity,  by  tending  to 
enhance  all  prices,  and  precession,  by  advancing  the  prices  of  staples 
(as  shown  in  the  export  tables)  far  beyond  those  of  any  other  classes 
of  commodities  except  stocks,  which  have  enormously  and  notoriously 
advanced  in  i)rice  during  the  period  in  question. 

Causes  of  the  Enhanced  Cost  of  Living. 

Turning  from  the  fact  to  the  causes  of  the  enhanced  cost  of  liv- 
ing, the  principal  ones  assigned  by  the  various  authorities  who  have 
examined  the  subject  are  as  follows:  i,  the  tariff';  2,  monopolies; 
3,  combination  and  "gentlemanly  understandings"  to  enhance  the 
prices  of  manufactures  and  farm  products;  4,  increased  production 
(►f  gold;  5,  the  demands  of  labor;  6,  exhaustion  of  natural  resources; 
7,  heightened  standard  of  living;  tS,  extravagance  of  living;  and  9, 
the  congestion  of  jjopulation  in  cities. 

With  all  respect  to  the  authors  of  these  researches,  and  after  a 
careful  examination  of  the  causes  alleged,  some  of  which  have  un- 
doubtedly contributed,  and  largely  contributed,  to  occasion  the  rise 
of  prices,  we  do  not  find  that  any  of  tlieiii,  or  all  lA'  them  together, 
are  sufficient  to  explain  the  wlmlo  extent  of  the  rise. 

WEAf/lH,     IC.AKNINC..^,    ANP    SaVINC.S. 

According  to  official  figures,  the  National  wealth  advanced  fnun 
$88,5(X),cxx^,fX)()  in  h/K)  to  $io7,(XX),(xxi.(xi(i  in  TO04,  an  increase  in 
capital  of  about  $4/)(X),(xxi.(X)()  per  aiinnm.  The  annual  volume  <^i 
production  was:  I'arni  products,  (correcliMl  to)  $H).(XK),ocx),ooo  ; 
iniiuials.  $^.<)(M),(XM),(KM) ;  lumber,  fish  .iiid  niiscellaneous,  $  I  .ocx3,ocx3,- 
000;  and  manufactiu'es  (net),  $I(),(xx).c)(K).(hk)  ;  total,  $J4,(XX),oo(),0(X3. 

(  >f  our  <)<).(K)().(KX)  of  |)opnlation.  35.(K)<).(K)()  are  employed  in  gain- 
fid  occnp.itionv;,  Mf  whom  ;d>oiil   j(j,oou,{300  are  males  aiul  0,uoo,ooo 
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fcinalos.  These  luimheis  iiuliide  about  2,000,000  uf  males  and  500,- 
000  female  eliiklreii,  10  to  15  years  of  iv^c.  Their  united  earnings 
amount  to  about  $34,000,000,000  a  year,  ihcii-  txpcndilures  to  not 
mueh  less,  say  $30,000,000,000. 

What  lias  to  be  furni^hc-d  i.-^  a  cause  ov  causes  sufficient  to  explain 
a  rise  of  about  a  third  in  [he  cost,  to  the  consumer,  of  the  commodities 
r.nd  services  represented  or  indicated  by  these  colossal  sums.  This 
consideration  disposes  at  once  of  nearly  all  the  alleged  causes.  The 
tariff  last  year  \  ielded  little  over  $3oo,(xxj,(xxj  ;  the  increased  pro- 
duction of  gold  has  nothing  to  d(j  with  prices  unless  the  gold  is 
coined  into  money  and  emt)loyed  in  the  circulation.  The  increased 
amount  so  coined  and  employed  is  too  trivial  in  comparison  with  the 
national  measure  of  the  cost  of  living  to  be  worthy  of  consideration 
in  this  connection;  the  demands  of  labor  are  primarily  and  mainly  a 
consequence  rather  than  a  cause  of  the  enhanced  cost  of  living ;  the 
iieightened  standard  of  living,  the  extravagance  of  living,  and  the 
economical  effects  of  urban  congestion  are  all  included  in  the  gigantic 
figures  which  form  the  base  of  the  problem ;  the  exhaustion  of  natural 
resources  is  offset  by  the  discovery  and  utilization  of  new  resources ; 
while  neither  is  sufficiently  tangible  to  practically  contribute  any- 
thing towards  a  solution  of  the  question. 

There  remain  only  two  of  the  alleged  causes  to  consider,  and 
these  are  essentially  one  cause;  the  influence  of  monopolies,  combina- 
tions and  "understandings"  made  in  restraint  of  trade,  or  with  the 
object  to  maintain  or  enhance  prices.  There  can  be  no  doubt  that 
among  the  causes  alleged,  this  is  the  principal  one;  nor  can  it  be 
disputed  that  the  tariff,  by  creating  or  upholding  monopolies,  has 
largely  contributed  toward  the  rise.  But  we  can  only  find  an  ade- 
quate ex])lanation  of  the  rise  in  two  other  causes,  both  of  which  are 
commonly  left  out  of  view  in  these  discussions.  These  are  the  Total 
Weight  of  Taxation,  and  the  Expansion  of  the  Currency. 

The  Weight  of  Taxation. 
In  1909  the  Federal  Government  disbursed  over  $1,000,000,000. 
In  1902  (the  latest  official  statistics)  the  various  States,  counties, 
cities  and  towns  disbursed  $1,156,000,000,  a  rate  of  expenditure 
wdiich  by  this  time  probably  amounts  to  $1,500,000,000  a  year,  mak- 
ing the  aggregate  cost  of  government  about  $2,500,000,000.  The 
Federal  taxation  to  provide  for  these  disbursements  falls  chiefly 
upon  articles  of  consumption,  and  at  least  to  that  extent  it  enhances 
their  cost  and  price ;  the  State  and  local  taxation  falls  chiefly  upon 
lands,  and  houses,  l)nt  largely  also  upon  licences  to  trade,  hence  it 
enhances  the  prices  of  both  rents  and  commcKlities.     Two  thousand 
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five  hundred  millions,  or  two  and  a  half  billions  a  year,  together  with 
the  profits  upon  it  (for  nobody  pays  a  dollar  in  taxes  without  en- 
deavoring to  more  than  equally  recoup  himself)  form  a  heavy  weight 
upon  our  thirty-four  billions  of  annual  earnings,  and  this  weight  can- 
not have  failed  to  enhance  very  materially  the  cost  of  rents,  com- 
modities and  services. 

Solution. 

The  expansion  of  the  currency,  its  increased  influence  upon  prices 
due  to  velocity,  and  its  varied  enhancement  of  the  different  classes 
of  commodities  and  services,  such  as  stocks,  staples,  fabrics,  real- 
estate,  etc.,  enhancing  certain  of  these  classes  more  rapidly  than 
others,  due  to  precession,  have  already  been  shown.  To  estimate 
these  dynamic  influences  in  statical  figures  is  impracticable ;'  we  can 
only  claim  generally  that  they  are  very  considerable,  and  that  to- 
gether with  the  influence  of  an  enormously  expensive  system  of  gov- 
ernments. Federal,  State  and  local,  they  appear  to  be  the  only  causes 
of  a  magnitude  commensurate  with  the  colossal  nature  of  the  problem. 

Tin-:  Future. 

In  relation  to  the  productive,  economical  and  fiscal  operations 
of  a  great  country,  especially  witli  those  of  the  newest,  the  most  ex- 
tensive, and  the  most  powerful  State  in  the  world,  whose  economic 
j)olicy  is  neces.sarily  subject  to  much  experiment  and  change,  it  is 
extremely  hazardous  to  predict.  Puit  if  we  permit  our  judgment  to  be 
guided  by  three  or  four  great  lines  of  national  figures,  which,  ever 
since  the  foundation  of  the  Republic,  have  exhibited  a  constant  though 
not  uniform  rate  of  increment,  the  future  level  of  prices,  concretely 
the  future  cost  of  living,  unless  modified  by  a  radical  change  of 
fi.scal  policy,  seems  almost  inevitably  l)ound  to  rise  still  farther.  These 
lines  of  figures  represent  the  steady  growth  of  ]x>pulation ;  the  steady 
growth  of  productive  capacity;  the  steady  increase  of  circulating 
money  and  the  increase  of  the  transporting  facilities  and  credit  de- 
vices which  enhance  its  velocity;  and  the  recent  and  enormous  in- 
creases of  taxation  (federal,  state  and  local,)  which,  from  something 
less  than  one  billion  in  iSc^j,  has  now  reached  two-and-a-half  billions 
.'ind  is  still  pointing  upward. 

The  future,  as  indicated  by  these  lines,  points  to  still  higher  prices. 
Nor  can  we  regard  such  further  rise  as  likel\  to  be  materially  re- 
tarded by  any  of  the  otherwise  laudable  and  well-meant  acts  of  legis- 
lation which  have  been  lately  secun-d  by  our  })ubHc  men  and  repre- 
sentatives. 


Editorial   Comment^"  |F' 


SiKf? 


The  U.  S.  Bureau  of  Mines.  n-inarkaMi'  work  in  tlu-  mily  directions  in 

A   S  iIk-  creation  ot'  a  r.urrau  of  Mines  wliicli  il  sccnis  possible  for  the  I»urcauof 

"^^    niKJer    tlie    Depaiinienl    of    tlie    in-  Mines  to  become  active.      Tlie  mcni!)crs 

terior  of  tlie  United  States  is  an  aeconi-  ul  the  Survey  for  the  most  part  are  men 

plislied    fact,    any    critical    examination  of    hij^^h-p^rade    technical    training — such 

into  the  necessity  for  its  existence  niij;Iit  nieii    as   Emmons,   Langren,    Irving   and 

seem  to  be  useless.     In  the  judgment  of  Cross.     Because  of  the  high  professional 

most    excellent    authority,    however,    the  regard  in  which  they  are  held  by  mine 

bill    by    which    the    Bureau   was   created  owners   and   managers,   and   because   of 

does    not    clearly    define    the    plan    nor  the     essentially     scientific      (as     distin- 

scope   of   the    Bureau   itself  nor   the   du-  guislied     from     i)olitical)     purpose     antl 

ties   of   its   director.      If   as   director    is  temper  of  the  Survey,  its  representatives 

chosen    a    broad-minded    man    of    tech-  have  been  given  free  access  in  their  in- 

nical  training,  who  discerns  clearly  the  vcstigations  of  the  mines  of  the  United 

policy  under  which   the   Bureau  can  do  States,  whether  these  investigations  re- 

the  most  good,  and  who  solves  correctly  ferred  to  geology,  product,  methods,  or 

the  difficult  problem  of  making  the  work  statistics.      By    their   per.sonal    and    pro- 

under  him  co-ordinate  and  co-operative  fessional  character  they  have  placed  the 

with  that  of  the  United  States  Geolog-  work  of  the  Survey  on  a  high  plane,  anrl 

ical   Survey,  the   handicap  of  the   polit-  their  publications  have  built  up  a  rci)U- 

ical  origin  and  character  of  the  Bureau  tation    reflecting   great    credit    upon    the 

may  be  in  a  measure  overcome.     There  Survey    and    the    Government.      It    is    a 


is,  therefore,  still  an  opportunity  for 
useful  service  in  attracting  the  best  pro- 
fessional interest  in  the  country  to  the 
situation  as  it  exists,  and  in  inviting  the 


matter  of  serious  doubt  whether  mine 
owners  and  managers  will  be  equally 
willing  to  alTord  to  the  members  of  this 
new    lUireau    (whose   purposes   arc   dis- 


expression  of  influential  professional  tinctively  administrative,  regulative,  ap- 
opinion.  so  that  those  who  are  to  direct  parently  a  part  of  the  inquisitorial  and 
the  work  of  the  Bureau  may  see  clearly  hostile  attitude  toward  corporations 
the  trend  of  thought  among  American  \Nliich  is  now  so  popular)  the  freedom  of 
mining  men  and  take  it  into  account  in  access  and  investigation  so  readily  given 
the  establishment  of  their  policies.  to  the   Technologic   Branch   of  the   Sur- 

So  far,  one  of  the  first  and  mo.st  per-  vey.  by  which  the  Government  has  been 
l)lexing  facts  connected  with  the  move-  enabled  to  collect  and  distribute  an  enor- 
nient  is  the  extremely  small  part,  if  any.  "U'us  body  of  interesting  data  and  sta- 
that  has  been  taken  by  representative  tistics  on  the  mining  industry  of  the 
mining  men,  responsible  mining  inter- 
ests, or  the  representatives  of  distinctive 
mining  States,  in  the  demand  for  the  es- 
tablishment of  the  lUireau,  and  the  ex- 
tremely small  body  of  opinion,  if  any, 
among  leading  mining  men  affirmative 
of  the  raison  d'etre  for  the  Bureau,  now 
that  it  is  here.  The  United  States  Geo- 
logical Survey  for  years  has  been  doing       pass   laws    designed    to    secure    the    pre- 

5«i 


United    States. 

The  bill  bv  which  the  Bureau  of 
Mines  is  created  indicates  as  its  prin- 
cipal purpose  the  prevention  of  acci- 
dents in  mines,  l^y  far  the  most  impor- 
tant function  of  the  Bureau,  therefore, 
will  be  the  collection  of  such  data  and 
statistics  as  will  guide  the  legislators  to 
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vcntion  of  casualties  and  fatalities,  es- 
pecially in  coal  mining.  As  it  is  now 
generally  accepted  that  these  accidents 
are  traceable  to  certain  conditions  un- 
derground, which  must  be  determined  by 
the  investigation  of  thoroughly  trained 
scientists,  capable  of  devising  ventila- 
tion and  other  methods  which  will  pre- 
vent explosions  of  gas  or  dust,  it  seems 
plain  that  the  Geological  Survey  with 
its  existing  equipment  has  been  working 
along  the  right  lines.  It  is  only,  there- 
fore, by  bringing  out  the  facts  regard- 
ing mine  explosions  and  mine  accidents 
that  anything  can  be  accomplished  by 
the  Bureau;  and  the  collection  of  these 
facts  and  statistics  has  long  been  done 
and  is  now  being  done  most  satisfac- 
torily by  the  Survey. 

It  is  very  doubtful,  therefore,  whether 
the  Bureau  of  Mines  can  do  the  work 
as  well  as  the  Survey  has  done  it,  ex- 
cept after  many  years  of  experience,  or 
unless  the  two  departments  are  drawn 
so  closely  together  as  to  be  practically 
under  one  head.  But  the  bill  itself  di- 
vorces these  two  departments  of  the 
(lovernment,  and  from  its  tone  tends  to 
convey  the  idea  that  th^y  are  to  be 
completely  separate,  inasmuch  as  it  spe- 
cifically takes  away  frotu  the  (leolog- 
ical  Survey  certain  "i)lant"  wliicli  it  is 
now  using  and  turns  over  to  the  liureau 
of  Mines  "such  experts,  emi)loyees, 
|)roperty  and  erpiipment  as  are  now  em- 
ployed or  userl  by  the  (leologicil  Sin"viy 
in  coimection  with  the  subjects  herein 
transferred." 

I'lirlluTtiiorc,  a  riiiiraii  <»!'  Mines, 
which,  as  the  bill  expresses  it,  has  to  (1(» 
with  the  methods  of  mining,  especially 
with  the  safety  of  miners,  is  very  likely 
to  be  accorded  no  more  facilities  than 
it  can  legally  demand.  Il  does  iiol  ap 
pear  that  it  can  accomplish  anything, 
even  in  the  direction  sugeste(l  by  the 
bill,  that  is  not  already  achiev<M|  by  the 
Survey.  It  docs  appear  that  as  repre- 
senting an  administrative  department  of 


the  Government  and  not  a  scientific  one, 
its  investigations  will  arouse  a  spirit  of 
antagonism.  And  if  reliance  is  placed 
upon  statutory  powders  to  obtain  by  force 
of  authority  that  which  will  not  be  given 
it  willingly,  it  seems  that  the  objection 
advanced  by  Senator  Root  will  certainly 
present  itself — that  is,  that  the  Federal 
jurisdiction  will  be  very  small,  the  mat- 
ters for  the  most  part  being  subject  to 
State  and  not  Federal  control ;  that  the 
States  will  see  in  this  Federal  under- 
taking a  duplication  of  the  work  already 
done  by  themselves;  that  they  will  not 
co-operate  with  the  Bureau  as  they  do 
with  the  purely  scientific  work  of  the 
Geological  Survey;  and  that  they  will 
consider  this  undertaking  by  the  general 
government  an  infringement  of  State 
rights. 

These,  then,  are  believed  by  well-in- 
formed men  to  be  some  of  the  difficul- 
ties which  the  Bureau  will  have  to  over- 
come— difficulties  great  enough  to  jus- 
tify fully  the  suggestion  hereinbefore 
made,  that  the  directorship  demands  a 
high  order  of  talent  and  a  strong  and 
elTicient  personality,  l^eyond  these  ditli- 
cultics  lie  the  problems  of  segregating 
the  w(n-k  of  the  Bureau  from  that  of  the 
vSurvey  and  still  harmonizing  both 
branches.  And  beyond  that  once  more 
lie  the  difficulties  of  securing  proper  ap- 
propriations from  Congress — difficulties 
from  wliieli  llu>  Survey  has  always  suf- 
fered, but  in  spite  of  which  its  admirable 
work  lias  been  carried  on.  As  the  sini- 
|)ler  (onrse  of  strengthening  the  influ- 
ence ;iiid  enlarging  the  resources  of  the 
I'uited  .Stales  ( leological  Survey  has  not 
been  a(loj)ted,  but  instead  the  machinery 
has  been  in  part  duplicated,  and.  it  is  to 
be  feared,  still  more  complicated  by  the 
creation  of  this  new  and  anomalous  in- 
slitulion,  Ihe  r.urean  of  Mines,  it  rests 
with  Ihe  wisdonj  of  its  director-to-bc  to 
make  his  fifth  wheel  as  serviceable  to  the 
cause  of  progress  as  its  somewhat  un- 
promising nalitre  and  origin  will  permit. 
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THE   BRITISH    RAILWAY    SITUATION. 

A    SUMMARY    OF    TJIE    INDICATIONS    OF    TIIK    IMMINKNCK    OF    (JOVERN  ^^  ENT    OVVNERSllll' 
AND   THEIR    LESSONS    FOR    THE    UNITED   STATES. 

EiKjinccriiig  Nczus. 


WW.  ACWOK'I'H,  one  of  llic 
best  posted  railway  men  in 
Great  Britain,  in  a  paper  con- 
tributed to  the  Bulletin  of  the  Interna- 
tional Railway  Congress  for  February, 
examines  the  railway  situation  in  Great 
Britain  and  finds  many  indications  that 
great  and  fundamental  changes  impend. 
"The  old  edifice  of  the  English  railway 
system,"  he  says,  "is  tottering  to  its  fall, 
and  no  one  yet  knows  what  will  take  its 
place.  The  old  system  was  one  that  re- 
lied almost  wholly  on  private  enterprise, 
the  force  of  competition,  that  reduced 
state  interference  to  a  minimum,  and,  in- 
deed, in  the  matter  of  facilities  and  pub- 
lic service  practically  excluded  state  in- 
terference altogether.  This  system  is 
passing  away.  In  the  proximate  future 
we  shall  have  to  choose  between  state- 
regulated  monopoly  or,  as  to  me  seems 
much  more  probable,  state  ownership 
and  state  operation." 

Mr.  Acworth's  paper  is  reprinted  in 
full  in  Engineering  Neivs  for  May  19. 
An  editorial  in  the  same  number, 
from  which  we  quote  at  length  below, 
summarizes  his  arguments  and  indi- 
cates the  lessons  which  the  railways  of 
the  United  States  may  learn  from  the 
present  situation  in  Great  Britain.  -It 
is  pointed  out  that  "the  railway  system 
of  the  United  States  is  patterned 
closely  after  that  of  Great  Britain.  In 
the  other  great  nations — Germany, 
I'^rance,     Russia,     Austria — government 


owncrsiiip  of  railways  is  the  rule. 
Government  ownership  is  the  rule,  too, 
in  most  of  the  minor  countries;  and  in 
some  countries  which  have  not  adopted 
government  ownership,  the  Govern- 
ment is  actually  closely  concerned 
with  railway  operations  through  the 
grant  of  government  subsidies.  It  is, 
broadly  speaking,  true,  therefore,  that 
(ireat  Britain  and  the  United  States 
are  the  only  two  great  nations  of  the 
world  whicii  have  developed  their  rail- 
way systems  by  private  enterprise 
alone'  and  w'hich  have  never  in  any 
degree  adopted  government  ownership 
of   railways. 

"In  both  England  and  the  United 
States,  government  supervision  of  rail- 
way operation  has  been  steadily  in- 
creasing during  the  past  quarter  cen- 
tury. In  England,  however,  competition 
in  railway  transportation  has  been 
maintained  to  a  much  greater  extent 
than  in  the  United  States,  and  has  been 
a  chief  reliance  in  securing  for  the  pub- 
lic reasonable  rates  and  efficient  serv- 
ice. But  there  is  now  impending  in 
luigland  an  era  of  consolidation  and 
combination  which  promises  to  put  an 
end  to  competition.  To  appreciate  the 
inii)ortance  of  Mr.  Acworth's  statement 
({uoted  above,  it  should  be  understood 
that  Mr.  Acworth  is  not  only  one  of 
the  best  informed  men  in  British  rail- 
way circles,  but  is  and  always  has  been 
one   of  the   strongest  advocates  of   pri- 
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vatc    railway    management    as    opposed 
to  government  ownership  or  control. 

"The  causes  which  have  brought 
about  this  impending  change  in  the 
British  railway  situation  are  fully  set 
forth  by  Mr.  Acworth.  Briefly  sum- 
marized, British  railway  managers  are 
between  the  devil  and  the  deep  sea.  On 
the  one  hand,  their  employees  demand 
better  wages  and  better  conditions.  In 
1907,  under  the  imminent  prospect  of  a 
general  railway  strike  covering  the  en- 
tire country,  the  railway  managers  were 
obliged  to  submit  to  arbitration  ques- 
tions relative  to  wages  and  hours  of 
labor.  On  the  other  hand,  there  is 
strong  complaint  from  freight  shippers 
that  the  rates  charged  arc  too  high,  and 
strong  pressure  has  been  exerted 
through  the  British  Board  of  Trade  to 
bring  about  a  reduction.  And  with  this 
pressure  to  increase  expenses  and  re- 
duce earnings  comes  vigorous  complaint 
from  shareholders,  who  complain  of 
scanty  profits  and  low  rates  of  divi- 
dend. Under  the  stress  of  this  situa- 
tion, competition  in  the  railway  busi- 
ness, so  long  maifit.'iincd  in  luigland, 
broke  down.  Combinations  were  ar- 
ranged between  the  different  great 
railway  companies  which  would  have 
assembled  all  the  lines  into  three  or 
four  non-comf)etitive  groups.  Itf  was 
hoped  by  this  plan  to  reduce  the  heavy 
ex|)cnses  ciused  by  comjietition  and 
(bus  enable  the  companies  better  to  meet 
the  demands  of  employees,  shippers  and 
stockholders.  Ilnl  when  (he  sanction  of 
the  (lovernnient  was  sought  for  these 
combinations,  great  public  protest  was 
made  and  llie  desired  consent  was  re- 
fused. Actual  consolidation,  therefore, 
could  not  be  carried  out  ;  but  a  similar 
end  could  be  and  lias  been  attained 
tbrough  private  agreement.  .\s  Mr. 
Acworth  tersely  puts  it.  'competition  in 
fact  is  dead,  and  not  all  the  king's  horses 
nor  all  the  king's  men  can  bring  it  to 
life  again.'  With  compc-tition  etided,  as 
a  force  in  securing  to  the  j)ublic  good 
service  at  reasonable  rales,  it  is  un 
doubtedly  true  that  England  nmst 
choose  between  a  long  step  forward  in 
government    control    of    railway    opera- 


tions and  the  adoption  of  state  owner- 
ship and  state  operation. 

'Turning,  now,  to  the  situation  in  the 
United  States,  it  is  probably  true  that 
the  general  public  at  present  regards 
government  ownership  of  railways  as  a 
mere  dream  of  the  theorist.  While  such 
a  policy  might  perhaps  find  consider- 
able popular  support,  the  business  com- 
numity  undoubtedly  would  almost  unani- 
mously oppose  it.  But  how  long  is  the 
public  likely  to  retain  this  position? 
We  cannot  safely  shut  our  eyes  to  what 
is  going  on  about  us  in  other  countries 
of  the  world.  Within  the  past  two  years, 
Japan  and  Mexico  have  each  under- 
taken the  complete  nationalization  of 
their  railway  systems.  Unquestionably 
the  tendency  is  in  this  direction,  the 
world  over.  If  Great  Britain  should 
take  the  step  which  Mr.  Acworth  de- 
clares to  be  probable,  the  United  States 
would  be  left  as  the  only  country  in  the 
world  having  its  railway  system  entirely 
under  private  management. 

'Tt  is  of  interest  to  inquire  as  to  the 
causes  which  have  brought  British  rail- 
ways into  the  unfortunate  situation 
which  Mr.  Acworth  describes.  It  is  a 
historical  fact  that  when  George  Ste- 
phenson's great  success  with  the  loco- 
motive inaugurated  the  railway  era,  the 
railway  was  regarded  as  chiefly  a  means 
of  passenger  transportation.  The  early 
railway  promoters  had*  no  idea  of  com- 
peting with  the  canals  in  the  carriage  of 
coal  atid  other  low-class  freights. 
their  ideas  were  directed  solely  toward 
the  carriage  of  passengers  at  high 
speeds.  The  railway  system  of  I'.ng- 
land,  which  was  developed  earlier  than 
that  of  any  other  country,  was  particu- 
larly planned  and  has  always  been 
particularly  operated,  with  passenger 
trallic  as  its  main  object.  KngHsh  rail- 
way men  appear  to  have  been  slower 
than  fliose  (U  other  countries  to  appre- 
ciate the  fad  that  freight  traffic  rather 
than  passenger  traffic  was  the  business 
paying  greatest    profits. 

"1 11  tlie  profitable  handling  of  pas- 
senger Irafiic.  moreover,  b'nglish  rail- 
ways have  always  been  hampered  by  the 
great  handicap  t)f  the  class  system.    The 
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lU'ccssitv   (if   proxidiiii;'   first,   sccditd   ;iii<l 
third-class  acconiiiindatioiis  in   practical- 
ly   every    passcnijcr    train    was   inodificd 
oiilv   .1    few   years   a.n'o  by   the   abolition 
of    the    seeond    class    on    most    ICnu^lish 
railways.       Tiic     first-class     and     third- 
class,    however,     still     continne    in     nse 
everywhere.       The    system    of    classinj:^ 
passenger    trafllc,    in    conjnnction    with 
the  use  of  the  compartment  system   for 
passenger    cars,    makes    it    exceedingly 
diHicult  to  load  passenger  trains  to  any- 
thing like  their  capacity.     A  large  pro- 
portion of  English  passenger  trains  rnn 
with    their    seats    not    one-third     filled. 
More  important  than  this,   in   its  effect 
on  operating  expenses,  however,  is  the 
great  number  of  station  men  which  are 
necessary   on    account   of   the   compart- 
ment system.    While  the  wages  of  these 
men    are    very    low    according    to    our 
American     standards,     the     number    of 
employees   is   so   great   that   the   burden 
upon  railway  operating  expenses  is  ex- 
tremely heavy.     It  will  be  admitted,  of 
course,     that     the    Englisb     system     of 
handling  passengers   is   so  imbedded  as 
one  of  the  customs  of  the  country  that 
any  radical  change  would  be  extremely 
difficult.      Nevertheless,    it    is    apparent 
that  reduction  of  operating  expenses  is 
one    of    the    first    essentials    to    placing 
English  railways  on  a  proper  financial 
basis,  and  the  most  direct  means  of  re- 
ducing operating  expenses  is  reduction 
in  the  number  of  trains  and  in  the  num- 
ber of  employees. 

"The  second  great  handicap  under 
wliich  English  railway  companies  labor 
is  their  enormous  capitalization.  For- 
tunately, this  capitalization  is  in  stock 
or  debenture  securities  not  subject  to 
foreclosure.  English  railways,  there- 
fore, do  not  have  to  meet  interest  on 
mortgage  bonds  under  the  penalty  of 
going  into  a  receiver's  hands.  What 
does  face  them  is  general  dissatisfac- 
tion on  the  part  of  their  security  hold- 
ers because  of  the  low  rates  of  dividend. 
Under  present  conditions,  however,  net 
earnings  would  have  to  be  very  largely 
increased  to  raise  materially  the  rate  of 
return  to  holders  of  railway  securities, 
because  the  capitalization  per  mile  is  so 


In  a\\-.  The  average  capitalization  of  all 
the  railways  of  Great  l*ritain  is  about 
.$J7o,ooo  per  mile,  which  compares  with 
about  $75/)o()  per  mile  in  the  United 
States. 

"There    are    several    reasons    for    the 
high   capitalization   of   liritish   railways. 
The  first  is  the  high  class  construction 
which  has  prevailed  everywhere  in  Eng- 
land since  the  earliest  days  of  the  rail- 
way   era.       More    important    than    this, 
however,    is    the    very    heavy    expense 
which  the  railways  were  under  to  obtain 
terminal    facilities    in    the    cities    which 
they  entered.     Ranking  almost  on  a  par 
with  this  are  the  very  heavy  parliamen- 
tary and  legal  expenses  with  which  the 
railway  companies  were  burdened  in  se- 
curing    their     franchises.     Besides     all 
these,    the    policy    has    always    been    in 
Great  Britain  to  charge  all  expenditures 
on     improvements    to    capital    account. 
Where  American  railways  have  devoted 
a    certain    proportion   of   their   earnings 
to  betterment  British  railways  have  con- 
scientiously   capitalized    every    expendi- 
ture   which    could    not    be    classed    as 
repair    or    maintenance.      As    a    conse- 
quence, their  capital  has  gone  on  rolling 
up  like  a  huge  snowball  until  the  present 
stupendous  figures  have  been  attained. 

"While  such  a  system  of  capitalizing 
expenditures  on  betterments  may  have 
a  theoretical  justification,  it  is  inherently 
unsound.  Take,  for  example,  the  very 
large  fees  paid  to  the  experts  who  ap- 
peared before  Parliament  in  obtaining 
the  charters  of  some  of  the  early  rail- 
way lines.  Because  a  company  paid 
$50,000  to  Robert  Stephenson  for  his  tes- 
timony before  a  Parliamentary  com- 
mittee 75  years  ago.  is  it  reasonable  that 
the  public  should  go  on  paying  interest 
on  that  expenditure,  not  only  for  the  75 
years  that  have  elapsed  since,  but  for 
untold  centuries  to  come?  Does  not  any 
such  system  of  capitalization  tend  to 
l)reak  down  by  its  own  weight?  Ought 
not  a  certain  proportion  of  earnings  to 
be  annually  set  aside  for  the  retirement 
of  capital,  or,  what  amounts  to  the  same 
thing,  for  expenditure  upon  betterments, 
instead  of  charging  them  to  capital  ac- 
count ? 
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'"It  has  seemed  to  us  important  to  call 
attention  to  this  situation  with  respect 
to  the  railways  of  England  because  of 
the  temptations  now  present  to  the  rail- 
ways of  our  country  to  repeat  the  same 
mistakes  here  that  have  been  made 
there.  American  railway  companies 
during  the  past  ten  years  have  been  in- 
creasing their  capitalization  in  a  manner 
wholly  unprecedented.  Improvements  of 
all  sorts  are  paid  for  with  a  lavish  hand 
so  long  as  Wall  street  will  purchase 
stocks  or  bonds  and  w^hen  these  are  un- 
salable, short-term  notes  are  resorted  to. 
Wherever  the  improvements  to  be  made 
with  this  money  will  actually  pay  for 
themselves  in  the  shape  of  reduced  ex- 
pense of  operation  or  increased  earn- 
ings, such  added  capitalization  is,  of 
course,  justifiable,  but  if  the  secrets  of 
all  hearts  were  revealed,  we  fear  that 
no  small  proportion  of  this  added  capital 
would  be  found  invested  in  directions 
which  promise  small  returns  in  the  way 


of  revenue  and  which  will  benefit  the 
banking  interests  in  control  rather  than 
the  stockholders  of  the  present  or  fu- 
ture. 

"We  believe  that  in  many  respects  the 
railway  system  of  the  United  States 
under  private  management,  and  with  the 
benefit  of  private  initiative,  is  superior 
to  the  railway  system  of  any  other  coun- 
try. But  if  we  are  to  continue  to  have 
these  benefits — if  the  United  States  is 
not  eventually  to  follow  the  example  of 
all  other  nations  by  adopting  govern- 
ment ownership  for  its  railway  system 
— then  our  railway  magnates  must  re- 
alize their  trusteeship  in  the  largest 
sense.  They  must  be  willing  to  learn 
from  the  experience  of  other  countries; 
they  must  be  as  ready  to  recognize  the 
rights  of  the  public  and  of  their  em- 
ployees as  they  are  to  see  the  opportuni- 
ties to  make  fortunes  through  the  pro- 
motion of  big  deals  and  a  vast  outlay 
of  monev  in  extensions.'' 


CONCRbTH    BARGES   ON   THH    PANAMA    CANAL. 

DpyiAII-.S    OF    THE    DESKiN    AND    CONSTRUCTION    OF    THREE    REI NFORCED-CONCRETE    15ARGES 

FOR  THE  SUPPORT   OF   DREDGING   PUMPS. 

Enginccr'iug  Record. 

0{'\<  i.ssue  for  May  of  last  year  con-  other    barge   of   the    size   desired.      The 

tained  a   brief   description   of   re-  results    obtained    with    the    first    barge, 

in  forced-concrete  barges  and  pon-  which  was  launched  on  April  19  last,  60 

toons  built   in    Italy  by   the   pioneers   in  days  after  the  commencement  of  work. 


this  branch  of  naval  construction. 
While  reinforced  concrete  has  been  ap- 
plied to  this  j)urp()se  only  in  isolati-d 
cases,  builders  and  users  of  concrete 
barges  are  agreed  that  the  material 
Unds    itself    well    to    this   new   use   and. 


have  amply  justified  the  choice  of  ma- 
terial. 

A  description  of  the  design  and  con- 
struction of  this  barge  is  given  in  Enyi- 
nccrinij  Record  for  May  2tS.  "It  is  rect- 
angular  in    plan,   64   feet   long,   24    feet 


under   certain    conditions,   is   superior   to       wi(K\  and  has  a  7-foot  rake  at  the  bow 


wood  or  steel.  A  combination  of  cir 
cumstances  recently  led  to  the  adoption 
of  reinforced  concrete  for  the  construe 
tion  of  three  barges  for  the  support  of 
dreclging  puinjjs  on  tlie  Pacific  Division 
of  the  Panama  Canal.  Tlu'  barges  had 
to  be  readv  for  service  at  short  notice, 
and  neither  materials  nor  meti  were 
available  for  their  construetiou  iti  unnd 
or  steel.  The  cost  of  material  for  one 
barge  was  estimated  at  $1.065. So,  whielj 
compared  favorably  with  the  cost  of  any 


and  stern  to  facilitate  towing.  The  bot- 
tom is  Hat,  while  the  deck  has  a  sheer 
lengthwise  of  4  inches  and  i-inch  crown 
crosswise,  so  that  the  (lei)th  of  the  hull 
varies  from  5  feet  4  inches  to  5  feet  S 
itiches. 

"Two  bulkheads.  3  inches  thick  and 
^p.ieed  S  feet  on  centers,  extend  from 
bow  to  stern,  forming,  with  the  2>^-inch 
si«le  u.ills.  three  e(|ual  compartments, 
rile  bulkheads  and  side  w;dls.  stilTened 
at  intervals  of  10  feet  by  posts  10  inches 
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(|uarc.  arc  each  (o  be  considered  as  ilu- 
w'h  of  a  jL^irder,  whose  eliords  are 
ormed  bv  a  line  <»f  loiii;itndiiiaI  lo  and 
Ij/j-ineli  bianis  in  (lu-  dnk  and  Ibmr 
if  the  bar.^c  res|)eetively.  At  the  posts, 
he  top  and  l)otloni  chords  of  the  s^irders 
ri'  cross  connected  hv  io  and  i  I  '  j- 
nch  l)eanis  witli  heavy  kneel)races.  The 
vsteni  of  beams  snbchvides  tlie  deck  and 
lottoni  into  8  by  lo-foot  i)ancls,  which 
re  covered  by  3-inch  and  2' /-inch  sbabs 
espectively. 

'J1ie  foHowin*;-  reinforcement  is  1)ein,<>" 
ised.:  In  the  bottom  slab,  J/.-inch  mesh, 
n[o.  12  wire  cloth  and  J^-inch  square 
•ars,  spaced  12  inches  on  centers  cross- 
v\sc  and  9  inches  lengthwise.  The  same 
einforcement  is  used  in  the  2J/2-inch 
ide  walls.  In  the  deck  3^>-inch  sqnarL^ 
lars  are  spaced  8  inches  crosswise  and 
•  inches  lengthwise.  Deck  and  l)ottom 
leams  have  the  same  reinforcement, 
iz. :  three  ^-inch  square  bars  on  the 
ension  side,  one  of  which  is  bent  up  at 
he  quarter  points  and  carried  over  the 
upports.  The  posts  are  reinforced  by 
our  ^4-inch  square  bars,  2  inches  from 
he  corners,  the  kneebraces  by  two  Yj- 
nch  bars,  while  3^-inch  square  bars  are 
tlaced  vertically  and  spaced  8  inches  on 
enters  on  the  longitudinal   bulkheads. 

"Six  round  21 -inch  hatches  are  pro- 
ided,  one  at  each  end  of  the  three  com- 
lartments,  to  give  access  to,  and  allow 
nspection  and  ventilation  of,  the  intc- 
ior.  Wherever  a  hatch  is  located,  th? 
lab  is  strengthened  by  an  additional 
mall  beam.  Near  each  corner  of  th-^ 
leek  a  mooring  l)it  is  anchored  by  six 
4-inch  countersunk  bolts  through  tho 
lab  to  a  heavy  washer  plate.  A  12  bv 
>-inch  timber  fender  is  fastened  flusii 
vith  the  deck  to  the  sides  and  ends  of 
he  boat."  The  total  of  the  dead  and 
ive  loads  is  288,500  pounds.  The  dis 
)lacement  light  is  3,678  cubic  feet,  and 
oaded,  4,624  cubic  feet,  making  the 
Iraft  of  the  barge  light,  2  feet  9  inches, 
md  loaded,  3   feet   5   inches. 

In  building  the  barge,  "a  platform  was 
tuilt  on  cribbing  with  enough  height  un- 
lerneath  for  men  to  work  and  to  build 
he  ways  for  launching.  On  this  platform 
beets  of   wire   cloth   are   laid   crosswise 


and  bent  up  so  as  to  extend  the  total 
height  of  the  sidi'  walls.  The  sheets  are 
30  inclu-s  wide  and  arc  securely  tiefl  tf)- 
getlu-r  when-  they  butt  in  the  length  di- 
rection of  the  barge.  ( )n  this  wire  cloth 
are  tied  the  bars  that  form  the  reinforce- 
ment of  tlu-  l)ottoni.  The  crossd)ars  are 
made  up  of  one  j)iece  14  feet  and  one  22 
feet  long,  spliced  by  overlapping  \  foot, 
ihr  s])lice  Ijcing  alternately  under  the 
port  and  starl)oard  length  girder,  h'ive 
feet  at  each  end  of  these  bars  are  bent 
up  and  form  the  reinforcement  of  the 
sides.  The  longitudinal  bars  consist  of 
21-foot  pieces,  spliced  at  every  second 
cross-beam  by  overla])i)ing  i  foot;  the 
splices  are  staggered.  At  the  ends  of  the 
barge  these  1)ars  are  bent  up  to  conform 
to  the  outline  of  the  rakes.  The  arrange- 
ment of  the  longitudinal  bars  in  the  side 
walls  is  similar.  At  the  center  lines  of  all 
beams  stirrups  are  hooked  to  the  main 
bars;  they  are  5/16-inch  rods,  spaced  9 
inches  on  centers  for  the  longitudinals 
and  12  inches  for  the  cross-beams. 

"The  concrete  shell  is  formed  by  plas- 
tering the  steel  skeleton.  For  that  pur 
pose  the  reinforcement  is  suspended  on 
wooden  beams,  sections  10  by  24  feet 
at  a  time,  and  the  sheeting  of  the  plat- 
form is  removed.  The  plaster  can  be 
applied  from  the  outside  and  pressed 
w^ell  into  the  wire  mesh.  As  soon  as  the 
initial  set  takes  place  a  high  finish  is 
given  to  the  lower  face,  and  finally,  the 
supporting  platform  is  put  back  in  place. 
The  progress  is  so  arranged  that  a  day's 
work  ends  under  a  line  of  cross-beams 
and  takes  in  the  whole  width  of  the  bot- 
tom. After  this  first  coating,  about 
y2  inch  thick,  has  set  for  three  days,  the 
plastering  of  the  inside  is  started.  Here 
the  joint  between  two  days'  work  is  lo- 
cated half  way  between  two  lines  of 
cross-beams.  The  plastering  of  the  sides 
is  performed  in  a  similar  manner.  To 
make  the  mortar  set  faster,  thereby 
facilitating  the  plastering,  and  to  pro- 
duce a  denser  mixture,  one-(|uartcr  of 
the  cement  has  been  replaced  by  lime. 

"Next  the  forms  for  floor-beams  are 
erected,  and  the  steel  for  floor-beams, 
])osts,  kneebraces  and  bulkhead  placed. 
This  done,   the   floor-beams   can   be   con- 
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creted.  Then  the  forms  for  posts,  bulk- 
heads, deck  beams  and  deck  slabs  are 
put  up,  the  beam  and  slab  leinforcement 
laid  and  tied.  The  longitudinal  bars  in 
the  deck  are  21  feet  long-,  and  have  their 
splices  arranged  like  the  bars  in  the 
floor;  the  cross-bars  are  26  feet  long  and 
have  14  inches  at  each  end  bent  down 
into  the  side  wall.  In  laying  concrete  a 
day's  work  is  stopped  for  the  beams,  in 


the  middle  of  a  span ;  and  for  the  slabs, 
at  the  center  line  of  a  beam. 

"All  forms  were  built  in  sections,  the 
pieces  being  small  enough  to  pass 
through  the  hatches,  and  the  same  forms 
will  be  used  for  all  three  barges.  From 
the  start,  concrete  was  protected  by 
heavy  canvas  against  the  hot  sun,  and 
was  kept  moist  by  sprinkling  with  a 
liose."' 


THE    CHOICH    OF    MOTORS    FOR   MACHINE   TOOLS. 

A    SUMMARY    OF    STANDARD    PRACTICE    IN    THE    SELECTION    OF    ELECTRIC    MOTORS    FOR 

MACHINE-TOOL    DRIVING. 

Charles  Pair — American  Institute  of  Electrical  Engineers. 


IN  our  last  issue  we  printed  in  these 
columns  a  series  of  tables  giving 
standard  sizes  and  speeds  of  motors 
for  driving  various  classes  of  machine 
tools.  A  useful  supplement  to  these  data 
will  be  found  in  the  table  below,  taken 
from  a  recent  paper  by  Charles  Fair  be- 
fore the  American  Institute  of  Electrical 
I^ngineers  and  printed  in  the  Proceedings 
for  May,  whioli  summarizes  standard 
practice  in  the  choice  of  the  type  of 
motor  for  machine-tool  applications.  The 
difficulties  of  selection,  Mr.  Fair  thinks, 
have  been  greatly  exaggerated.  Various 
circumstances  may  call  for  radical  de- 
partures from  standard  practice,  but  un- 
der average  conditions  the  list  given 
may  safely  be  followed. 

In  general,  shunt-wound  motors  arc- 
used  when  the  work  is  of  a  fairly  steady 
nature,  when  considerable  range  of  speed 
adjustment  is  required,  on  group  and 
lincshaft  drives,  etc.  Compound-wound 
motors  are  used  where  there  arc  sudden 
calls  for  excessive  power  of  short  dura- 
tion. Series  motors  should  be  ap|)lied 
where  speed  regulation  is  not  essential 
and  where  excessive  starting  tor(|ne  ■,\\u\ 
low  starting  speeds  are  riMpu'red. 

The  alternating  current  motor  of  the 
s(|uirrel-cagc  rotor  type  corresponds  to 
the  constant  speed,  shunt,  direct-current 
motor,  but  with  a  higli-resistanee  rotor 
it  a|>proaclies  motr  closely  the  eharac 
istics  of  a  ftMiipMiiiKJ  diicil  (inn  III 
motor.  Tin-  vari;il)lc  speed  m;iiliincs, 
])laced   in  the  list    under  llu-  allcni.iling 


current  squirrel-cage  rotor  column,  are 
understood  to  have  the  necessary  me- 
chanical speed  changes.  The  slip-ring 
induction  motor  w^ith  external  rotor  re- 
sistance would  be  used  for  variable 
speed,  not  as  corresponding  to  the  di- 
rect-current adjustable-speed  motor,  but 
to  the  direct-current  shunt  motor  with 
armature  control.  The  self-contained. 
rcHor-resistance  type  would  be  used  for 
lineshaft  drives  and  for  groups  of  suflfi- 
cient  size. 

Mr.  Fair  is  emphatic  as  to  the  choice 
of  standard  motors.  "One  of  the  most 
imi)ortant  features  in  the  selection 
of  motors  and  one  that  is  persist- 
ently overlooked,"  he  says,  "is  the 
'Urict  adherence  to  the  use  of  stan- 
dard motors,  and  by  standard  motors  is 
nieant  standard  armature  shafts  as  well. 
The  importance  of  maintaining  stan- 
dard armature  shafts  will  be  readily  rec- 
ognized by  the  factory  management  when 
it  is  pointed  out  that  by  such  an  arrange- 
ment spare  armatures  are  reduced  to  a 
mininnmi.  and  that  in  an  emergency  it 
is  possible,  where  these  are  not  carried. 
to  replace  an  armature  or  i-ven  a  whole 
motor,  from  an  idle  tool,  or  from  a 
tool  of  relatively  less  iiujiortance  at  the 
time.  Also,  of  course,  stock  motors  can  I 
be  supplied  promptly  by  the  mamifac- 
turer  and  shipments  materially  improved 
if  special  shaft  extensions  are  not  called 
Imi  riiat  spcri.il  ftaturrs  in  a  uiotor 
.ire  sometimes  desirable,  is  iiol  to  be 
denied;   it   may   so   happen    Ih.il    the   ad-, 


Kll   It'll       oh'      I  III:      l:.\(.l.\l-.I'RI\(,      /7v7'.S.V. 


589 


MdliiKS    lOK     ,M  ACM  INK    ToDI.S. 

Diie-ct  current,  Alt^rnatinR  current. 

I  «'<''.  SliMiil.      ("(imixiiiiul.       Series.    X  #  * 

I'olt    ciitttr j-  X 

Holt    and    I  ivi  t    In mli  1 40   j,^.,-  cent. 

20   per  cent.  X  # 

Mnlldozt  i>.  40   p^-r  cent.  # 

,,     .  .  .  ~f»   P'l"  cent.  X  # 

nonnn     niailiiius f  y; 

Horiiig     mills ^  v^ 

Uai^iiiK    ami    luwering    cross    rails    on    liuriiig    mills    .iiul 

,    l''.-">^"'">'    00   per   cut.  t  # 

l.iirmg    bars -j-  y 

IWiiiliMK    machiius 20  ixr  cent.  X  # 

40  per  cent. 
Lending     rolls 40  jier  cent.  t  • 

•"^O   per  cent. 

(  orrugatmg    rolls 20   per  cent.  X  # 

,,  .  40   per  cent. 

(  enterniK    machines t  X 

t'lujcking     maehiius -j-  -^ 

IJoring.   milling   and    drilling    machines ■!•  y 

i  )rill.    radial f  X 

1  )rill    press j-  y 

( Irinder— tool,     etc -j-  V 

(hinder — castinRs    30   per  cent.  X 

( lear    cntters -j-  20   per  cent.  X 

Hammers — drop    20  per  cent.  # 

.    .  30  per  cent. 

Keyseater — millir.g — broach    I  y/ 

Keyseater — reciprocating     t  20  per  cent.  X 

Lathes     j-  y^  #jr. 

Lathe    carriages I  4+ 

Milling    machines f  ^ 

Heavy    slab   milling t  20  per  cent.  X 

I'ijte     cutters -j-  y^ 

I'unch     presses 20  per  cent.  X  # 

40  per  cent. 

Ha'iers     20  per  cent.  X 

Planers — rotary      t  20  per  cent.  X 

Saw — small    circular -j-  y 

Saw — cold    bar   and    I    beam j  20  per  cent.  X 

Saw — hot      20  per  cent!  X 

Screw    machine.  .  .  .' f  y 

Shapers     f         20  per  cent.  X 

Shears     20  per  cent.  X  # 

40  per  cent. 

blotters      t  20  per  cent.  X 

Swaging      20  per  cent.  X  # 

Tappers     t  X 

Tumbling    barrels    or    mills 20   per  cent.  X 

X  Squirrel-cage  rotor. 

#  Squirrel-cage   rotor,    high    starting   torque. 

*  Slip-ring    induction    motor    with    external    rotor    resistance. 

Hh  Might  be  used  for  tire  lathes,  as  it  allows  slowing  down  when  cutting  hard  spots. 

vantages  from  some  special  feature  in  where  these  special  features  are  thouo-ht 
the  motor  may  more  than  offset  the  clis-  necessary  they  should  be  carefully  con- 
advantaj^es  above  referred  to,  but  in  cases      sidered  l^efore  a  final  decision  is  made." 


THE  COST    OF   HLECTRIC   POWER    IN    NEW  YORK   CITY. 

AX    ANALYSIS    Ol-     THE    GENERATION     AND    IJISTRI HUTION     COSTS    OF    TWO     LARGE     POWER 
COMPANIES    FOR    THE     YEAR     ENDING    JUNE    30,     I907. 

Engineering-Contracting. 

Till-:    tables    following,    which    arc  tiie  New   York  Edison  Company  during 

compiled  from  tVv^o  articles  pub-  the  fiscal  year  ending  June  30,  1907.   The 

lished    in    Engineering-Contract-  New    York    Edison    Company    produces 

ing  for  April  6  and  May  11,  give  author-  '  nearly  70  per  cent,  of  the  electricity  used 

itative  unit  costs  of  generating  and  dis-  for  lighting  in  New  York  City  and  the 

Iributing  electricity  for  power  and  light-  Brooklyn  company  is  by  far  the  most  im- 

ing  in  the  plants  of  the  Edison  Electric  portant  operating  in  the  citv,  next  to  the 

Illuminating  Company  of  Brooklyn  and  New  York  Edison  Company.     The  com- 
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r,crfrating     plants 

lioilcrs,    water    tube 

Superheaters    

Steam    engines,    direct    connected... 

Steam    engines,     belted 

Turbo-units,    direct    current 

Turbo-units,  alternatii.g  cirrcnt... 
Generators,  direct  connected,  a.  c. 
Generators,    direct   connected,    d.    c. 

Generators,    belted,    a.    c 

Generators,    belted,    d.    c 

Boosters 

Exciters,     motor-driven 

Exciters,     steam-driven .  .  . 

Storage    battery    cells 

Rotaries    

Transformers     

Frequency   changers    


Generation    and  Distribution  Equipment. 
Station   Equipment. 
Brooklyn. 
Number.  Capacity. 

1  23,f..')0  k\v. 

40  23,400  hp. 


New   York. 
Number.  Capacity. 


1 

2 

2 

222 

1 
3 


6,000   hp. 
14,750  hp. 

11, 250  kw. 

12,400  kw. 


50  kw. 

250  kw. 
1,000  kw. 
5,120  ah. 
1,000  kw. 
1,200  kw. 


S 

144 

45 

30 

5 

9 
21 
34 

3 


10 

3 

2x140 


Substation   Equipment. 


Substations    

Rotary  converters,   etc. 

Transformers     

Storage     battery     cells, 

Balancers    

Boosters    

Motor    generators     .  . . . 


63 

156 

1,200 

7 

13 

31 


29,600  kw. 
43,500  kw. 
18,875  ah. 

450  kw. 

650  kw. 
8,045  kw. 


23 

100 

276 

32x150 


108.300  kw. 

76,382  hp. 

29,250  hp. 

82,900  hp. 

1,725  hp. 

53,500  kw. 
93,000  kw. 
14,100  kw. 

900  kw. 

300  kw, 

1,466  kw. 

225  kw. 

12,000  ah. 

2,500  kw. 
1,000  kw. 


93,750  kw. 

93,750  kw. 
108,735  kw. 
192,000  ah. 


Co.sT  OF  Tiir.  P):<oo  a.v.x    I-r-AN" 

Total. 
Generating      station      buildings 

and    land    $      674,666 

Substation  buildings  and  land.         650,559 

Other   real   estate. •  •  •  •         J?'2"' 

Steam  plant,  generating  station     l,0al,79b 
Klictrical   plant,   generation  sta 

tion     

Substation    appJiratus 
Transmission 


AND    WlRK 


965,824 
507,965 

'lines  4,136,009 

230,950 

973.558 

150.ISI 

301,677 

212,607 

20,955 

,^)0,131 

64,874 

182,150 

74,526 


Per 

kilowatt. 

$  29 

28 

2 

44 

41 

21 

175 

10 

41 

6 

13 

10 

1 

2 

3 

8 

8 


'kti-r,  L.V.N' p.  Co  :dvv 
EQUII'^:F.NT. 

Brooklyn.   NewYork. 


Construction,    subways    

Services    

F.inc   transformers    

Meters   

.Arc   lamps    

Tools  and  implements   

Office   furniture    and    fixtures. 

Miscellaneous    appliances 

Storage    batteries 

Sundries,    automobiles,    etc..      

,p^^j,^,         $10,326,437  $437 

hincfl  capacities  of  tlu-  plants  of  tlic  two 
companies  aK'^rc'^jatc  nearly  132,000  kilo- 
watts. 

The  total  first  cost  and  the  first  cost 
per  kil«)watt  of  rated  capacity  of  the 
I'.rooklyn  plant  are  K'ven  in  the  tahles. 
No  exact  figures  of  the  cost  of  the  New 
York  plant  are  availahle.  hnl  the  records 
show  that  $43.4' 7.^^^  <»f  ''^*'"1^  •'='''''  ^''"'''^ 


Meters  owned   18,088 

Meters    in    service 16,011 

I  n  ••])?   owned  : 

.\.    C.   enclosed   arc 577 

1).    C.   enclosed  arc 6,352 

I).  C.  open  arc 1,174 

Nernst   2,711 

Glowers ... 

nrs    ii-    sirvic<-.    arc ... 

Lamps       in       service,       incan- 
'  ■< t    

Conduits  owned,    duct   feet.  .  .3,039,132 

^  <v  (lilts    occupied  : 

"'let    f<et    (H-enpird 2,355.177 

I'eet   of  circuit,    d.    c l,49,'),or)7 

Feet   of  circuit,   a.   c ...  810,354 

Milliop     mil.     feet    of    wire, 

(1.    c 1,558,042 

.Vlillion     mil.     feet     of    wire, 

a.    c 472,781 

(  )'<rluad    litus  : 

I'eet    of  circuit,    d.    c 918.348 

l-'cet   of  circuit,   a.   c 513.892 

.Million     mil.     feet     of     wire. 

d.    c 81,125 

Million     mil.     feet    of    wire, 

a.    c 86,443 

l'\  et    nf    street    occupied....  S(5.UIS 


74,169 
70,533 

1,957 
13,806 

1,813 

6,522 

34,531 

2,665.085 


4,461,600 

lO.lS.i.OOo 

1,000,000 

4,619,000 

179,000 

1.096.666 


794,000 
689.73.". 


1*1 0  ccMo::  .\Mi  S\i.i-  or  C'ruKKxr. 

llrooklyn.  New  York. 
Kilowatt    -   hours      pro- 

<Iuced     71,769.804  299,172.481 

Kilowatt-hours   used  In 

station    800,783  

,it|'<i.irv      V.  Id.  .     '  ■  '  t«   '•>'■^  •>"!  »  i(V4.l>  •2 


i*;*;tH'(l         This     l)robahly     represents     the         .\v.  rag«-   load    factor.  .  .34.7  per  cent.    31.6  per  cent. 
'^'  ■       '  \        L    <t  f    l-II  Transmission    losses, 

actual   engine  cost,  anont  ^400  I'cr  Kno-  ^.,^, ,32.5  per  cent.  30    percent. 


6.49 


watt.     It  is  possible  that  ad<litions.  paid  .  ^-^^ ..^^t^.-h!;^.        6.6 

f.)r  out  of  earnin^'s,  have  increased  the 

cost  to  $Soo  per  kilowatt.      The  cost  of  hined  capacity  of   10,200  kilowatts,  was 

tin-    United    I'.lectric    1-i^dit    and    Power  $523  per  kilowatt. 

Company's  plant  in  New  York,  compris-  The    tahles    jjive    uiiil    cost    per    kilo- 

iu^r  four  K'enerating  stations  with  a  com  watt-hour  produced.    The  costs  per  kilo- 
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Cost  ok   Powik   Ghnkration    and   I  )istniii(jti()\, 

1'R()i»I(  rioN    Kx  I'KNSi:. 


Total. 


I!i 


SalariL'S 
Labor     . . . 

Fuel     

Oil.    waste 

Watrr      .  , 

K»I)aiis, 

Ktl)airs, 

Kt'pairs, 

Station 


ntid 


sundru'i 


huililings   and   stniclmrs. 

iiiotivi'     ])()'\ir 

cli'ctrical    api)aiatus 

CXpiIlSf  , 


I'urchasi'd    powir.    ikctric, 


"^22 

l?Ui, 

2s:,, 

17, 

28 

2'. 

:v.), 
2, 
2, 

28, 


.r)i() 
,1 1«; 
,(>:.) 

44!) 

.49:{ 
r.22 

,2!H> 
.S30 

r)7r) 


ooklyn 

(•(•I 

kw 

0 

0 

(I 

0 
0 

(( 
f» 

0 
0, 
0 


lis    ]  i(  ■  r 
.-hour. 

.o:n 

.  1!H) 
.11)0 
.024 
.  o;'.!» 

.0().'{ 


Total    production    cxixjn.SL- $565,400  0.788 

DisTKiiiuTiON    Expense. 

Salaries      $7,<i87 

Substation    labor    and    c'Xi)c-nsc- 98,007 

Rental    of  conduits,    etc 117,162 

Incandescent    lamp    renewals 110,199 

Wiring    and    jobbing 

Repairs,   poles    and    lines 22,918 

Repairs,    subways   and   cables 30,957 

Repairs,    meters 4,872 

Repairs,     transformers 187 

Repairs,     substations 

Repairs    and    expense,    commercial    lamps 89.711 

Repairs   and   expense,   street   lamps ',  .  . 


Oil 
138 
,163 
153 

032 
043 
007 


0.125 


Total    distribution    expense $482,300 

General   Expense. 
Salaries    of    officers $18,850 


Salaries   of   office   staff. 
Collecting   and   reading   meters, 

Office     expense 

Legal     expense 

General     expense 

Advertising    and    soliciting.  . .  . 

Advertising     

Canvassing    new    business.  .  .  .  . 

Insurance     

Engineering    and    testing 

[leaseholds,     rentals,     etc 

Miscellaneous     


67,665 
19,797 

19,009 
73,256 

'44,364 
82,917 

47,884 


58,178 


Total   general    expense, 


$431,920 


Taxes,     general 

State    franchise    tax 

Leaseholds,     rentals,     etc 

Uncollectablc   bills 

Depreciation   and   contingent   expense 


$86,916 

61,584 

4,783 


Grand     total $1,632,903 


0.672 


0.029 
0.094 
0.028 

0.027 
0.101 

o'.oei 

0.115 
0.067 


0.080 

0.602 

0.121 
0.085 
0.007 


2.275 


New 

York. 

Total. 

(lilts   per 

kw.-liour. 

$35, 'J  08 

0.012 

508,778 

0.171 

1,210,599 

0.40(t 

54,56."> 

0.018 

135,2  1  1 

((.04  5 

37,4  35 

0.012 

211,175 

0.070 

22.634 

0.007 

24,89;'. 

0 .  008 

75,220 

0.025 

$2,316,418 

0.774 

$64,146 

■  0.021 

148,490 

0.050 

1,014,081 

0.339 

538,213 

0.147 

139,713 

0.047 

21,716 

0.007 

56,856 

0.019 

221,894 

0.074 

202,611 
12,872 
68,096 

$2,388,698 


$51,241 
335,825 


294,009 
116,630 

218,850 


118,393 
78,707 
47,656 


$1,262,311 
$702,628 


0 .  068 
0.004 
0.023 

0.799 


0.017 
0.113 

0.'698 
0.039 

0.073 


35,464 
1,721,413 

$8,425,933 


0 

.040 

0 

.026 

0 

016 

0 

422 

0 

235 

0 

oil 

0 

575 

2.816 


watt-hour  sold  in  Brooklyn  and  New 
York  were,  respectively,  3.37  cents  and 
4.04  cents.  The  costs  of  repairs  per  kilo- 
watt of  rated  capacity  in  the  Brooklyn 
and  New  York  plants  were,  respectively, 
$4.36  and  $8.37  exclusive  of  lamp  re- 
newals, and  $12.80  and  $12.83  including 
lamp  renewals.  Allowing  4  per  cent,  of 
the  first  cost  of  the  Brooklyn  plant  for 
depreciation  and  6  per  cent,  for  interest 
on  the  invested  capital,  the  cost  per  kilo- 
watt-hour sold  becomes  5.498  cents.  The 
average  selling  price  was  6.6  cents  per 
kilowatt-hour;  hence  the  net  profit  was 
at  least  i.i  cent  i)cr  kilowatt-hour.  Inter- 
est at  6  per  cent,  added  to  the  cost  per 


kilowatt-hour  in  the  New  York  plant 
increases  it  to  5.60  cents.  At  an  average 
selling  price  of  6.49  cents,  the  net  profit 
was  nearly  0.9  cents  per  kilowatt-hour. 

The  employees  of  the  New  York  com- 
pany numbered  4,014  and  their  average 
wage  was  $16.40  per  week.  The  average 
wage  of  the  1,454  employees  in  Brooklvn 
was  $13.50  per  week.  The  coal  burned 
in  both  plants  was  nearly  all  anthracite 
of  a  very  low  grade.  Coal  consumption 
per  kilowatt-hour  was  4.30  pounds  in 
Brooklyn  and  4.11  pounds  in  Xew  York. 
The  average  prices  of  the  fuel  in  the  two 
plants  were,  respectively,  $1.60  and  $1.96 
per  ton  of  2,000  pounds. 


iWODERN   METHODS   OF    LIGHTNING   PROTECTION. 


A    BRIEF   REVIEW    OF    METHODS    AND   APPARATUS    FOR   THE    PROTECTION    OF    LINE 

AND   STATION    EQUIPMENT. 

Charles  P.  Stcinmctz — The  Central  Station. 


PROTECTION  of  electrical  sys- 
tems against  the  disturbances 
produced  by  atmospheric  electric- 
ity and  internal  phenomena  of  the  same 
nature  has  become  almost  wholly  an 
economic  problem.  Modern  science  has 
elucidated  the  causes  of  the  troubles 
which  were  once  the  despair  of  the  elec- 
trical engineer  and  has  provided  meth- 
ods and  apparatus  by  which  it  is  possible 
perfectly  to  protect  an  electrical  system 
against  lightning.  With  adequate  means 
of  protection  at  hand,  the  engineer  of 
to-day  has  only  to  balance  the  increased 
cost  of  installation  and  operation  of  the 
system  equipped  with  lightning  protec- 
tion against  the  higher  order  of  reliabil- 
ity which  the  protection  confers.  Re- 
liability of  service,  however,  as  a  factor 
in  successful  operation,  has  increased 
rapidly  in  importance  with  the  extension 
of  transmission  systems  to  cover  larger 
and  larger  areas  and  to  transmit  cur- 
rents of  higher  and  higher  tension,  and 
the  protection  of  systems  against  light- 
ning disturbances  is  in  most  cases  a 
matter  of  considerable  moment. 

Dr.  Charles  V.  Steinmetz  has  given 
in  The  Central  Station  for  May  a  brief 
review  of  the  modern  methods  and  ap- 
paratus for  the  protection  of  line  and 
station  c(iuii)ment  against  both  external 
an<l  internal  lightning.  I^xternal  or  at- 
mospheric liglifniiig  is  almost  always 
momentary,  a  single  higii-voltagc  im- 
pulse or  a  few  im|)nlses  in  very  rapid 
succession.  Internal  lightning  is  fre- 
quently continuous,  iiigh-voltage  im- 
pulses following  each  other  in  rapi<l 
succession  sometimes  for  hours  or  even 
days.  Momentary  high-voltage  impulsi-s 
are  produced  externally  wluii  light iiiiig 
strikes  the  line  or  occurs  sulliciintly 
close  to  induce  in  the  line  a  voltage  im- 
pulse; internally  they  may  result  from 
switching  operations,  short  circuits,  sud- 
den change  of  load.  etc.  A  stroke  of 
;i!tuosphrric   lighttiing.  depending  on   its 


power,  may  shatter  several  poles  and 
insulators  or  merely  run  along  the  line 
as  a  wave  of  rapidly  decreasing  inten- 
sity. Momentary  internal  lightning  is 
rarely  of  serious  danger  because  of  the 
protection  which  modern  switching  and 
other  apparatus,  designed  to  reduce 
shock  to  a  minimum,  give  the  system. 
The  most  frequent  causes  of  continuous 
lightning,  in  which  much  more  danger 
lies,  are  arcing  grounds,  flaring  arcs, 
spark  discharges,  etc.,  in  cable  systems 
or  high-voltage  overhead  lines  of  con- 
siderable capacity. 

The  problem  of  lightning  protection 
involves  both  line  and  station  apparatus. 
External  lightning  may  be  excluded 
from  the  system  by  protection  of  the 
lines,  through  which  it  almost  always 
enters  the  system.  Internal  lightning 
may  originate  in  the  lines  as  well  as  in 
the  station  apparatus.  Theoretically  com- 
plete protection  of  an  overhead  line 
against  the  entrance  of  atmospheric  dis- 
turbances may  be  obtained  by  enclosing 
the  line  in  a  grounded  shell  of  high  con- 
ductivity. An  approximation  to  this 
protection  is  afforded  by  an  overhead 
ground  wire  of  good  conductivity,  car- 
ried above  the  line  wires  at  such  height 
as  to  bring  tlie  line  wires  at  least  45 
degrees  below  the  ground  wire  and 
grounded  preferably  at  every  pole.  Fre- 
(|uency  of  grounding  is  of  far  greater 
importance   than  low   resistance. 

The  protection  alTc^rded  by  the  ground 
wire  will  |)ractically  always  warrant  the 
additional  expenditure  recpiired  to  iii- 
stal  it.  except  in  systems  where  reliabil- 
ity is  of  no  importance  or  in  regions 
where  thunderstorms  are  of  verv  rare 
o(cnrr(MU(".  Additional  protection  can 
be  ol)taiiu-<l  by  installing  an  additional 
ground  win-  on  either  side  of  the  line, 
but  such  an  installation  is  rarely  war- 
ranti'd  except  in  sections  especially  ex- 
pi'sed  to  lightning.  Where  a  ground 
wire    is   used,   it    is   desirable   to   supple- 
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nu'iil  it  I»v  a  short  lij^litiiini;  rod  at  cu'li 
polo.  I -ij^litiiiiiL;'  rods  at  each  i)olr  arr 
occasionally  used  in  place  ot"  the  «;r()und 
wire.  While  they  offer  some  protection 
against  direct  strokes,  they  arc  i)rac- 
tically  no  protection  aj^ainst  induced 
discharges  from  the  clouds.  The  instal- 
lation of  a  lightniui;  rod  every  five  or 
ten  poles  offers  no  protection  what- 
ever. 

The  most  effective  line  protection  is 
afforded  by  construction  with  a  very 
high  margin  of  safety,  readily  obtained 
by  the  use  of  the  suspension  insulator, 
the  invention  of  which  marked  a  dis- 
tinct and  imi)t)rtant  advance  in  high- 
tension  line  construction.  Lines  equipped 
with  this  device  have  been  remarkably 
free  from  lightning  troubles,  even  when 
not  protected  with  ground  wires. 

Disturbances  in  the  line  produced  1)y 
lightning  rapidly  diminish  as  they  pass 
along  the  line.  The  farther  away  from 
the  station  the  disturbance  enters  the 
line,  the  less  danger  it  offers  to  the  sta- 
tion equipment.  Hence,  in  cases  where 
overhead  ground  wires  are  not  used 
over  the  entire  line,  some  improvement 
in  station  protection  results  from  cover- 
ing the  line  for  one-half  mile  to  one 
mile  from  the  station  wdth  ground  wares. 
The  final  protection  of  the  apparatus  in 
the  station,  however,  must  be  left  to 
the  station  lightning  arrester. 

"The  requirements  of  the  lightning 
arrester  are,  that  it  afford  a  path  from 
the  line  to  ground  at  moderate  over 
voltage,  that  this  path  be  of  unlimited 
discharge  capacity,  that  is,  afford  no 
appreciable  resistance  or  inductance  to 
the  discharge,  and  that  the  discharge 
shall  not  result  in  any  disturbance  of 
the  system,  which  might  cause  high 
voltages  and  thereby  damage  else- 
where, and  should  not  produce  a  short 
circuit  on  the  .system.  The  latter  two 
requirements  are  apparently  contradic- 
tory: the  lightning  arrester  should 
freely  pass  the  lightning  discharge,  but 
should  not  pass  the  main  current,  which 
tends  to  follow  the  discharge  as  short 
circuit,  and  the  difficulty  of  the  problem 
of  lightning-arrester  design  consists  in 
combining  these  latter  two  requirements. 


"  riu-  three  existing  types  of  light- 
ning arrester  are  the  single  gajj,  th.-* 
luuitigap,  and  the  aluminium  cell.  The 
single  gaj)  is  very  largely  used  in  low- 
\oItage  circuits,  combined  with  a  blow- 
out magnet  in  direct-current  railway 
circuits.  .Sometimes  it  contains  a  me- 
chanical device  to  open  the  gap  after 
the  discharge.  The  latter  obviously  has 
the  disadvantage  that,  if  a  second  dis- 
charge follows  innnediately  after  the 
first,  it  may  find  the  arrester  gap  still 
o'pened,  and  the  protection  thereby  ab- 
sent. In  high-voltage  circuits  the  single 
gap  is  always  developed  as  a  horn  gap; 
that  is,  the  two  terminals  are  curved 
back  so  that  the  arc,  rising  between 
them,  lengthens  and  thereby  gradually 
blows  itself  out.  The  horn  gap  has  the 
advantage  of  simplicity,  but  the  disad- 
vantage, when  used  without  resistance 
in  series  thereto,  that  it  short  circuits 
the  .system  for  an  appreciable  time,  suf- 
ficiently long  to  throw  all  synchronous 
apparatus  out  of  step  and  frequently 
liave  the  generators  break  synchronism, 
and  its  discharge  in  large  alternating 
systems  thus  conmionly  results  in  a  shut 
down.  Furthermore,  a  long  flaring  arc 
is  extremely  vicious,  as  it  produces  high- 
frequency,  high-voltage  oscillations,  so- 
called  internal  lightning,  and  the  result 
of  its  discharge  thus  may  be  more  disas- 
trous than  the  lightning  against  which 
it  attempts  to  protect.  With  a  resistance 
in  series,  the  line  disturbance  caused 
by  the  discharge  is  reduced,  and  the 
main  current,  which  follows  the  dis- 
charge, is  limited  so  as  not  to  cause  a 
short  circuit.  At  the  same  time  the  dis- 
charge current  is  equally  limited,  and 
with  a  high-power  lightning  dsturbance 
the  resistance  gap  fails  to  protect.  Horn 
gaps  therefore  are  rarely  used  as  station 
arresters,  and  then  only  as  emergencv 
devices  under  conditions  where  a  shut 
down  is  accepted  as  unavoidable.  Thev 
must,  however,  never  be  used  without 
resistance  in  cable  systems,  as  with  the 
high  capacity  of  cables  they  produce  de- 
structive   oscillations. 

"The  multigaj)  in  its  most  perfect  de- 
sign comprises  a  considerable  number  of 
small    gaps    in    series    with    each    other. 
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between  corrugated  brass  cylinders.  It 
contains  no  resistance  in  series,  and 
tlius  affords  unlimited  discharge  capac- 
ity, but  comprises  several  shunt  re- 
sistances, usually  a  high  resistance,  a 
medium  resistance,  and  a  low  resistance, 
and  thereby  affords  a  selective  path,  ac- 
cording to  the  power  of  the  discharge ; 
that  is,  discharges  with  the  minimum 
shock  on  the  system.  The  main  current, 
following  a  very  high  power  discharge 
over  the  path  of  no  resistance,  short 
circuits  the  system,  but  the  short  cir- 
suit  lasts  only  up  to  the  end  of  the  half 
wave  of  current,  and  ends  there :  the 
next  half  wave  can  not  pass  any  more 
without  a  new  high-voltage  discharge. 
Thus  the  multigap  even  at  the  highest 
discharges  short  circuits  the  system  only 
for  a  part  of  one-half  wave;  that  is,  for 
such  short  time  as  not  to  interfere  with 
the  operation  of  synchronous  machines, 
the  parallel  operation  of  generators,  etc. 
It  therefore  has  become  the  type  of  ar- 
rester almost  universally  used,  es- 
pecially in  general  distribution  circuits, 
as  the  primary  2,200-volt  alternating 
lines.  For  the  latter,  usually  only  two 
shunt  resistances  arc  used,  a  high  one 
and  a  low  one. 

"The  multigap  affords  very  good  pro- 
tection against  momentary  lightning,  as 
a  single  discharge  or  a  few  successive 
discharges.  It  however  can  not  take 
care  of  continuous  lightning,  but  when 
exi)osed  to  continuous  lightning  it  is 
burned  up.  The  reason  for  this  is:  tiu- 
heat  produced  by  the  short  circuit  of  the 
nniltigap  during  a  part  of  a  half  wave, 
or  even  a  few  half  waves  in  case  of 
several  successive  discharges,  is  not  so 
great  that  it  could  not  be  a1)S()ri)ed  by 
tlic  metal  cylinders  of  the  nuilligap  and 
gradually  dissipated.  In  contiiumus 
lightning,  however,  where  hundreds  or 
thousands  of  discharges  follow  each 
other  per  second,  and  every  discharge 
|)ro(luccs  a  short  circuit  over  tiie  uuilti^ 
gap  for  one  half  wave,  this  amounts  to  a 
continuous  short  circuit  over  tlte  ar 
Tester,  and  the  heat  produced  by  this 
very  soon  destroys  it. 

*'To    protect    also    against    continuous 
lightning,   as    arcing   grounds    or    other 


internal  surges,  as  they  are  especially 
frequent  in  cable  systems  and  high- 
voltage  transmission  lines,  a  lightning 
arrester  is  needed  which  passes  the  over 
voltage ;  that  is,  the  lightning  disturb- 
ance, but  does  not  pass  the  main  current 
at  all.  This  requires  an  arrester  of  the 
counter-e.m.f.  type,  that  is,  an  apparatus 
which  opposes  the  line  voltage  by  a 
counter-e.m.f.  equal  thereto,  but  permits 
a  free  path  to  any  excess  voltage.  To 
illustrate :  a  500-volt  storage  battery  in  a 
500-volt  direct-current  circuit  would  ac- 
complish this,  if  of  negligible  internal 
resistance ;  at  normal  voltage  of  500,  it 
would  take  only  a  very  small  current 
(the  current  required  to  keep  it 
charged),  but  any  voltage  in  excess  of 
500  would  be  short  circuited.  This  is  in 
general  the  principle  on  which  the  alu- 
minium cell  acts  in  direct-current  as 
well  as  in  alternating-current  circuits; 
on  the  aluminium  surfaces,  which  are 
submerged  in  the  electrolyte,  a  film  is 
formed  which  holds  back  the  main 
voltage,  but  any  excess  voltage  passes 
freely  through  it.  An  aluminium  ar- 
rester therefore  can  discharge  contin- 
uous ligiitning  continuously,  or  at  least 
for  a  sufficiently  long  time  to  find  and 
eliminate   its  cause. 

"The  aluminium  cell  affords  the  most 
complete  protection  against  all  high- 
voltage  disturbances,  whether*  momen- 
tary or  rei)eated.  It  has  this  disadvan- 
tage, however,  tiiat  when  left  con- 
tinuously in  circuit  it  requires  artificial 
cooling,  and  the  life  of  the  aluminium 
l)lates  is  still  rather  limited.  It  there- 
fore is  generally  used  in  series  with  a 
small  gap,  set  for  a  voltage  a  little 
above  the  line  voltage.  In  the  latter 
case,  the  aluminium  arrester  receives 
current  only  wiieu  tiio  gap  jumps  across 
by  ail  over  voltage.  This  latter  ar- 
rangement is  very  satisfactory,  and 
seems  to  give  a  practically  unlimited 
life  of  the  .iliiminiuni  plates.  It  has 
however  the  (lisadv.intage  that  it  re- 
quires systematic  attention;  the  plates 
must  be  regularly  charged,  so  as  to  re- 
tain till-  film  which  opposes  the  normal 
lini'  \oitagc.  When  neglected  for  a  con- 
siderable    time,     their     protective     film 
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gradually     dissolves,     and     a     discliari^r 
nwv  tlio  arrcstiT  tlu-ii  finds  a  short   cir- 
iMiit     instead     ol     a     i-onnlrrc.ni.f.        in 
otluT  words,    for   more   eompKlc   pmlce 
lion,    sonu'tliini;    has    to    he    paid    in    the 


comprises  a  series  ol*  ahmiiniuni  cones 
inside  of  eaeh  otlier.  Tlie  spaces  be- 
twiu-n  the  ecMies  are  fiHed  with  the  elec- 
trolyte, and  tlu-  strnctnre  immersed  in 
oil.       i  he  mimher  of   cones  recpiired  de- 


systematic  attention  to  liie  i)rotective  pends  npon  tiie  voltaj^e  of  the  circuit,  as 
apparatns.  The  nsual  ty|)e  of  hii^h-volt-  each  alniiiinium  cone  can  hold  hack 
a;^"e      alternating-      ahnnininin       arrt-ster       ahont  2^0  volts." 


SULPHURIC    ACID    FROM  COPPER   SMELTHR  FUMHS. 


A     OKSCUII'TION    0I<-    THK 


NEW    SUI-PHIIRR- 
COPPER    AND    1K( 


A(  II)    I'l.AXr   OF   'I'lIE   DL'CKTOWN    .SUI.I'Iil'k. 
)N     COMl'ANY. 


JV.  H.  Frccland  and  C.  IV.  Ron^'ick — liiujinccniuj  and  Mining  Journal. 


BRIEF  reference  was  made  in  these 
columns  in  our  issue  for  F'ebru- 
ary,  1909,  to  the  methods  devel- 
oped by  the  Tennessee  Copper  Com- 
pany and  the  Ducktown  Sulphur,  Cop- 
per and  Iron  Company  for  the  recov- 
ery of  sulphuric  acid  from  copper  smel- 
ter fumes.  The  plant  of  the  Tennessee 
Copper  Company  was  placed  in  opera- 
tion late  in  1907;  that  of  the  Ducktown 
Sulphur,  Copper  and  Iron  Company  has 
l)een  oi)ened  only  a  little  over  a  year. 
The  latter  installation  covers  a  larger 
area  than  any  other  single  undertaking 
of  the  kind  in  existence,  and  its  design 
is  an  embodiment  of  the  very  latest  prac- 
tice in  by-product  copper  smelting.  A 
brief  description  is  taken  from  an  article 
by  W.  H.  Freeland  and  C.  W.  Renwick 
in  the  Engineering  and  Mining  Journal 
for  May  28. 

"The  problem  presented  was  a  novel 
and  complex  one.  It  imposed  many  con- 
ditions foreign  to  the  usual  sulphuric- 
acid  manufacturer,  such  as  the  contami- 
nation of  the  gases  (smoke)  by  flue  dust, 
unavoidable  in  blast  furnaces;  irregu- 
larities in  furnace  conditions  and  conse- 
(jnent  fluctuations  in  temperature  and  in 
composition  of  the  gases;  the  presence 
of  carbon  dioxide  from  combustion  of 
coke  (which,  unfortunately,  cannot  be 
entirely  dispensed  with  even  in  pyritic 
smelting  as  developed  by  the  Company 
before  the  introduction  of  the  acid  pro- 
cess), and  further  increased  by  an  ap- 
preciable quantity  from  calcium  carbon- 
ate in  the  ore.  which  at  furnace  temper- 
ature yields  lime  and  carbon  dioxide. 


"Owing  to  the  fluctuations  in  composi- 
tion of  the  gas,  an  average  analysis 
would  convey  little  idea  of  conditions  to 
be  met  and  provided  for.  Under  fairly 
normal  conditions  the  gases  delivered  to 
the  chambers  are  approximately  as  fol- 
lows: SO,,  35^  per  cent.;  CO,,  33^  per 
cent. ;  and  SO,,  trace.  The  temperature 
of  the  gases  in  the  furnace  flues  fre- 
quently records  a  range  of  over  200  de- 
grees C.  in  every  eight  or  ten  minutes. 

"A  chamber  acid  plant  of  ordinary 
design  would  be  wholly  inadequate  to 
meet  such  variable  conditions.  The  flue 
dust  calls  for  special  consideration  since 
it  carries  a  large  percentage  of  zinc  in 
the  form  of  impalpable  sulphates  and 
oxides,  that  are  prone  to  be  carried  into 
the  system,  clogging  the  gas  passages 
and  flues  and  even  the  circulating  acid 
pipes.  Moreover,  zinc  in  itself  is  an 
important  by-product  to  be  recovered. 
It  is  in  the  special  provisions,  designed 
to  meet  these  exceptional  conditions,  that 
this  plant  chiefly  differs  from  the  ordi- 
nary chamber  plant. 

"The  course  of  the  gases  may  be 
traced  on  the  accompanying  outline  plan 
and  elevation.  The  original  smelting 
plant,  before  the  manufacture  of  sul- 
l)huric  acid  was  commenced,  consisted 
of  two  furnaces  of  the  usual  water-jack- 
eted type,  each  with  an  independent  brick 
flue  leading  to  a  common  brick  dust 
chamber,  at  one  end  of  which  stands  the 
old  smoke  stack,  now  cut  oft  bv  a  dam- 
per. From  the  furnace-dust  chamber 
the  gases  now  pass  into  and  rise  through 
a    cylindrical    tower,    thence    through    a 
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kite-shaped  Hue  to  the  special  dust 
catcher  on  a  somewhat  higher  level.  This 
dust  catcher,  w  itli  its  connecting  and  ex- 
tension flues,  claims  particular  attention, 
as  these  control  and  regulate  the  tem- 
perature of  the  gases  delivered  to  the 
Glover  towers,  as  well  as  eliminate  the 
zinc  and  other  light  dusts.  The  dust 
catcher  proper  consists  of  a  rectangular 
brick  chamber  containing  a  system  of 
channel  irons.  Each  channel  is  held  in 
place  by  trunnions  resting  in  the  walls. 


oo 
oo 

Storage  Tanks 


"The  control  and  regulation  of  the 
temperature  of  the  gases  is  accom- 
plished by  directing  their  flow  through  a 
greater  or  lesser  distance  of  the  kite- 
shaped  iron  flue  leading  into  the  dust 
catcher.  Referring  to  the  plan,  A,  B 
and  C,  the  tower-like  extensions  of  the 
dust  catcher,  afford  entrances  thereto, 
while  a  fourth  point  of  entrance  is  seen 
at  its  posterior  end.  By  a  simple  system 
of  dampers  the  gases  may  be  admitted  at 
any   or   all   these   entrances,   in   any   de- 
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On  one  side  tin-  tnuniions  cxtciid  through 
the  side  wall,  llu-  ends  being  s(|uari(l  to 
take  a  wrench,  by  which  means  they  can 
be  revolved  and  their  accumulated  con 
tents  periodically  dumi)e(l  to  the  floor  and 
later  withdrawn  through  a|)propriat  • 
openings  underneath,  'i'iie  coarser  par 
tides  of  flue  dust  rea<lily  come  to  rest  in 
the  anterior  flues  aixl  furnace-dust  cham- 
ber. The  impalpable  metallic  oxides  and 
suli)hates  respond  l)Ul  slowly  to  gravity 
at  high  temperatures,  even  at  the  slow 
speed  attained  in  the  flues  and  dust 
chamber,  hence  the  introduction  of  the 
channel  irons  offering  surfaces  of  re- 
pose at  all  jjoints  between  tlu-  floor  and 
roof  of  the  dust  catcher. 


sired  proportion.  On  high  temperatures, 
caused  by  exceptional  conditions  of  the 
furnace,  the  gases  are  cooled  by  passing 
them  through  the  whole  course  of  the 
kite-shaped  flue,  (^n  lower  temperatures 
the  whole  or  part  may  be  admitted  at 
any  earlier  point  or  points. 

"l-'rom  the  dust  catcher  a  brick  flue 
runs  the  full  length  of  the  lower  build- 
ing with  separate  off-takes  to  each 
(Hover  tower.  In  each  of  these  off-takes 
arc  placed  niter  boxes  for  the  dccom- 
j)osition  of  the  sodium  nitrate.  There  is 
also  an  auxiliary  set  of  similar  niter 
boxes  at  the  end  of  the  dust  catcher  for 
use  in  emergencies.  Tn  addition  to  these, 
a  special  and  original  method  of  dealing 
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with  the  vahiablc  nitrous  conii)ouiuls  has 
been  worked  out  and  put  into  successful 
operation. 

"The  gases  liaving  been  cleansed  <>f 
dust  and  brouijht  lo  the  proper  dej^ree 
1)1  temperature  are  now  ready  for  the 
Hrst  step  of  the  process,  viz.,  the  two 
(ilover  towers,  each  12  feet  square  and 
^5  feet  high,  fdled  with  checkered  layers 
of  a  patent  chemical  brick.  Entering  at 
the  bottom  of  these  towers,  the  gases 
ascend  to  the  top,  whence  they  are  led 
downward  again  through  a  system  of  ex- 
ternal pipes  to  enter  the  bottom  of  a  spe- 
cial tower  through  which  they  again 
ascend  and  pass  on  their  way  to  the 
chambers  through  two  lead  flues,  each 
42  inches  in  diameter.  Special  mention 
should  be  made  of  the  extremely  high 
oxidation  of  the  SO..  In  these  towers 
fully  40  per  cent,  of  this  gas  is  con- 
\erted  into  SO,.  The  concentration  of 
the  chamber  acid  is  accomplished  with- 
out any  external  aid  from  cast-iron  pans, 
etc.,  generally  used  in  the  ordinary  cham- 
ber process.  While  this  plant  has  a  nor- 
mal rated  capacity  of  160  tons  60  degrees 
R.  acid  per  day,  it  has  been  demonstrated 
that  this  quantity  does  not  represent  the 
maximum  tonnage  that  can  be  produced, 
and  furthermore  a  concentrating  capac- 
ity of  over  200  tons  60  degrees  B.  acid 
l)er  flay  lias  been  attained  when  needed. 

"Situated  between  the  towers  and  the 
chambers  are  four  powerful  fans  to 
force  the  gases  through  the  system. 
These  consist  of  similar  units,  two  forc- 
ing the  gases  into  the  front  chambers, 
and  two  withdrawing  them  from  the 
rear.  These  fans  are  made  of  hard 
lead   (10  per  cent,  antimony  and  90  per 


cent.  lead)  and  are  of  special  design. 
Next  in  train  are  the  sixteen  chambers, 
eomj)rising  two  sets  of  eight  each.  Each 
ehamber  is  96  feet  long,  22  feet  8  inches 
wide,  and  30  feet  high.  The  total  vol- 
ume of  the  chambers  is  1,050,000  cubic 
feet.  It  is  at  this  point  in  the  process 
that  the  contaminating  influence  of  the 
carbon  dioxide  is  felt,  and  where  special 
and  novel  features,  of  a  proprietary  na- 
ture, are  successfully  introduced  to  over- 
come its  pernicious  effects. 

"I'rom  the  chambers  the  gases  pass 
into  the  six  Gay  Lussac  towers,  where 
the  nitrogen  compounds  are  recovered  in 
the  same  manner  as  in  all  modern  and 
well  regulated  chamber  plants.  It  has 
been  the  belief  of  many  acid  manufac- 
turers that  only  a  'sludge'  acid  could  be 
produced  in  a  chamber  acid  plant,  utiliz- 
ing the  waste  sulphur  gases  from  a  pyritc 
smelting  furnace."  This  plant  demon- 
strates the  fallacy  of  the  belief,  the 
acid  delivered  from  the  towers  to  the 
storage  tanks  being  pure  and  clear. 

"Smelting  operations  have  been  re- 
duced to  a  one-furnace  basis  to  meet  the 
capacity  of  the  acid  plant.  This  furnace 
smelts  pyrrhotite  ore  six  days  in  each 
week,  the  seventh  day  being  devoted  to 
the  concentration  of  the  low-grade  matte 
produced  during  the  ore-smelting  period. 
The  ore  treated  varies  almost  daily  from 
14  to  19  per  cent.  S,  and  averages  about 
16  per  cent.  S;  the  low-grade  matte  av- 
erages about  25  per  cent.  S.  The  prob- 
lem of  utilizing  the  gases  from  the  matte 
concentration  proved  a  simple  one  and 
considerably  more  acid  is  produced  on 
this  one  day  than  on  any  of  the  ore- 
smelting  days." 


SCIENCE    AND    INDUSTRY. 

A    DISCUSSION    OF   THE   PI^ACK   OF   SCIENTIFIC    RESEARCH    IN     NJOHERN    INDU.STRY 

Leo  H.  Backclaud — American  Electrochemical  Society. 


IN  the  concluding  article  of  his  scries 
on  the  compensation  of  workmen  and 
efficiency  of  operation,  presented  in 
The  Engineering  Magazine  for  June, 
Mr.  H.  T.  Ciantl  emj)hasized  the  fact 
that  while  superb  natural  resources  have 
enabled  the  United  States  to  make  phe- 


nomenal progress  without  much  regard 
to  the  teachings  of  science  and  in  many 
cases  in  spite  of  neglect  of  them,  a  point 
has  now  been  reached  where  it  must  be 
recognized  that  the  proper  application 
of  science  to  industry  is  of  vital  impor- 
tance   to    the    future    prosperity    of    the 
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country.  At  greater  length  Dr,  Leo  H. 
Baekeland  discussed  the  same  subject  in 
liis  recent  presidential  address  before  the 
American  Electrochemical  Society,  from 
which  we  abstract  a  few  paragraphs 
dealing  particularly  with  the  place  of 
scientific  research  in  modern  industry, 
after  a  report  of  his  address  in  Metal- 
lurgical and  Chemical  Engineering  for 
June. 

"If  this  be  the  age  of  rational  indus- 
trialism, of  applied  science,  how  is  it 
that  in  some  industries  quality  is  going 
down  while  prices  are  soaring  upward? 
It  is  a  noteworthy  fact  that  just  such 
commodities  as  are  produced  by  so-called 
scientific  industries  are  sold  cheaper  and 
are  of  better  quality  than  ever  before, 
and  this  cheapening  in  price  or  bettering 
in  quality  is  almost  proportionate  to  the 
amount  of  scientific  knowledge  involved 
in  their  production.  Let  us  take,  for 
instance,  the  chemical  and  the  electrical 
industries,  both  based  nearly  exclusively 
on  well  developed  scientific  data.  In 
both  these  groups  of  industries  the 
chemist  or  the  physicist  has  had  full 
sway  and  the  engineer  has  embodied 
their  work  in  a  i)ractical  form.  Free 
and  rational  comi)etiti()n  based  on  intel- 
k-ctual  superiority  has  been  their  para- 
mount factor  of  develoi)ment.  Compe- 
tition based  on  artificial  j)rivileges,  like 
labor  unions,  tariff  legislation,  have  paid 
only  a  secondary  role. 

'*fn    some   cases   the   changes   arc    re- 
markable.     I-'or   instance,   a   ton   of   sul- 
phuric acid  sells  now  at   the  same  price 
as  two  j)oun(ls  of  the  same  articK'  were 
sold  al)out  150  years  ago.     Compare  this 
with  industries  whicli  are  still  undir  the 
sway  of  the  rule  of  thumb,  which  means 
the  rule  of  the  ignorant,  or  where  com 
j)etition  is  based  on   political   protection: 
you    will     find     that     just     such     rule-of 
thumb   conmioditics   where   science   plavs 
no   role   are    those    for   which    tlu-   piil)lir 
lias  to  pay  the  highest  price  for  the  |)oor 
<st   article. 

"Notwithstanding  all   our  progress,   it 

is    evident    that    we    live    in    a    traJisitory 

lagc;  nixt  to  enterprises  and  industries 

(tubodving   the    highest    intcljectual    con 

cei)tions  our   century   can   olTer.   we    find 


even  in  the  most  advanced  countries  ex- 
amples of  conditions  of  affairs  which 
seem  truly  an  anachronism.  To  many 
of  you  it  has  happened  to  visit  factories 
or  mills  where  ignorance  and  greed 
seemed  the  two  dominant  factors,  where 
the  class  of  men  and  women  employed. 
not  to  speak  of  child  labor,  seemed  to 
liave  undergone  the  full  curse  of  their 
sordid  surroundings.  Such  places  are  to 
be  found  often  where  the  mental  condi- 
tion of  the  directors  does  not  enable 
them  to  go  beyond  the  conception  of 
size,  and  where  the  whole  tendency  has 
been  toward  more,  more,  more,  instead 
of  toward  better,  better,  better.  How 
different  is  this  from  some  of  our  bet- 
ter engineering  and  chemical  enter- 
])rises  where  everything  bears  the  im- 
print of  a  steady  effort  toward  progress 
and  where  employer  and  employed  alike 
seem  to  undergo  the  uplifting  force  01 
intellectual  aims.  Such  a  happy  con- 
dition of  affairs  is  most  likely  to  be  en- 
countered where  the  head  is  himself  th 
scientific  pioneer  who  has  built  up  tlu 
enterprise. 

"Matters  are  not  always  so  satisfac- 
tory where  large  organizations  have  got- 
ten into  the  hands  of  a  board  of  directors 
who  know  little  else  of  the  technical  side 
of  the  business  than  that  it  pays  divi 
(lends,  and  for  whom  the  main  interest 
ing  factor  is  the  value  of  the  shares  the\ 
own.  Whenever  undertakings  are  ruled 
by  such  a  class  of  men,  we  nuist  not  b- 
astonished  if  their  corporation  counsel 
is  more  in  evidence  than  their  chemist- 
or  their  engineers.  What  do  they  care 
if  certain  improvements  in  their  pro- 
cesses might  net  them  5  per  cent,  more 
or  nu'an  better  goods,  if  on  the  other 
hand  they  know  that  by  a  clever  trick  ri 
law  they  can  extract  frotn  the  consum- 
ing public  maiiv  times  more?  Xo  won 
(ler,  then,  if  they  have  less  time  and  les> 
mental  fitness  for  a  principle  of  science 
or  engineering  involved  in  a  new  i)rocess 
than  for  a  conference  with  eminent  law 
counsel.  I  f  they  cannot  alter  nature's 
atomic  weights,  they  may  find  a  way  of 
ini|tro\ing  their  invoice  weights  for  the 
custom  house.  Again,  we  find  that,  re 
source  fnl     as    the    modern     engineer    or 
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c-IuMiii.st  is.  his  power  is  often  simply  a 
tool  in  tlu'  h.iiuls  oF  ignorant  but  cnn- 
nini;  nu-n.  In  fact,  our  modern  laws 
ami  socii'tv  insure  heller  reward  tor  eun- 
nini^ness  or  slvness  ihan  for  Irue  inlel- 
lectiiality, 

"(Juilc  frequently  the  real  field  of  use- 
fulness of  scientifieally  trained  men  is 
uuich  misunderstood.  lM)r  instance,  it  is 
a  conunon  mistake,  made  even  by  some 
enj^ineers  and  physicists,  as  well  as  l)y 
business  men,  to  imagine  that  the  main 
work  of  the  chemist  is  confined  to  per- 
forming chemical  analyses.  This  con- 
ception is  about  as  absurd  as  to  think 
that  the  usefulness  of  an  electrical  en- 
gineer consists  in  making  electrical  tests 
or  that  the  essential  work  of  the  mer- 
chant  is  bookkeeping. 

"Some  of  the  better  educated  people 
in  this  country  begin  to  understand  more 
and  more  the  necessity  of  scientific  re- 
search. Not  so  long  ago,  research  work 
was  only  carried  out  in  the  laboratories 
of  universities  or  in  a  few  highly  devel- 
oped chemical  or  electrical  companies; 
nowadays  we  find  many  intelligently  con- 
ducted enterprises  devoting  a  consider- 
able annual  outlay  for  systematic  re- 
search work,  where  the  resources  of 
the  chemist,  the  physicist,  and  the  bio- 
logist are  used  to  good  purpose.  Unfor- 
tunately, the  scope  and  method  of  scien- 
tific research  is  difificult  to  understand 
for  the  uninitiated.  Some-  people  have 
only  the  haziest  conceptions  on  this  sub- 
ject. Some  manufacturers,  totally 
unaware  of  the  requirements  involved  in 
this  work,  in  a  half  skeptical  way,  grudg- 
ingly conclude  to  organize  a  research  de- 
partment, sometimes  as  a  last  resort,  to 
help  them  through  some  difficulties; 
others  do  it  'to  be  in  style,'  and  simply 
to  imitate  their  more  successful  com- 
petitors. Frequently  they  engage  a 
young  man  with  little  experience,  who. 
outside  of  what  he  studied  in  the  tech- 
nical school  or  at  the  university,  has 
everything  to  learn,  and  who  besides 
that,  is  usually  entrusted  at  the  very 
start  with  the  most  difficult  problems. 
His  salary  is  none  too  high  and  his  ac- 
tion is  very  much  restricted;  sometimes 
he    is    forbidden    to    studv    the    current 


])raclical  nuihods,  or  so-called  'manufac- 
turing secrets,'  and  is  thus  prevented 
from  getting  ac(|uainted  with  the  very 
problems  he  is  suj)posed  to  solve.  I 
have  seen  other  cases  where  the  time  of 
ihe  research  chenn'st  was  filled  with  odd 
jobs  of  every  kind.  After  a  while,  when 
practical  results  are  not  forthcoming  fast 
enough,  the  bookkeei)er  confronts  him 
with  the  list  of  expenses  which  have 
been  incurred  by  his  work;  naturally 
some  comments  are  ready  at  hanrl  how 
the  same  money  spent  on  a  good  sales- 
man would  have  shown  innnediate  re- 
sults, and  so  forth.  Things  go  along 
that  way  for  a  while  until  the  research 
department  is  abolished  with  the  recur- 
ring remark:  'Research  does  not  pay; 
we've  tried  it.' 

"In  other  cases,  where  some  results 
are  obtained,  the  matter  is  taken  out  of 
the  hands  of  the  chemist  before  he  has 
had  time  to  fairly  try  and  develop  it  on 
a  large  scale.  The  subject  is  now  en- 
trusted to  the  superintendent  or  the  for^.- 
man,  who  seldom  is  a  friend  of  the  sci- 
entifically trained  man,  and  nearly  al- 
ways resents  anything  which  might 
diminish  the  prestige  of  established  prac- 
tical experience.  Like  in  all  new  pro- 
cesses, defects  are  soon  shown,  and  in 
the  natural  order  of  things  repeated  fail- 
ures and  renewed  trials  on  a  practical 
scale  are  required  before  there  is  any 
possibility  of  regular  utilization.  Th'j 
research  chemist  is  allowed  very  little 
intervention  at  this  stage  of  the  work, 
and  after  some  time,  remarks  are  heard 
how  imperfect  the  whole  thing  was 
'before  so-and-so,  the  practical  man,  had 
his  say.'  Finally,  initial  expenses  are 
charged  against  the  research  department. 
while  the  profits  are  credited  to  the 
practical  man. 

"A  research  department  is  a  very  diffi- 
cult thing  to  organize  and  to  run.  It  is 
not  enough  to  provide  a  building  and  the 
necessary  appliances;  it  is  not  enough 
to  provide  typewriters,  card-indexing 
systems,  and  office  force,  and  all  the  red 
tape  connected  with  it;  it  is  not  sufficient 
to  engage  one  or  more  well-behaved  uni- 
versity or  college  graduates  with  the 
necessary  helpers  and  to  let  them  work 
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under  an  orderly,  businesslike  manager. 
The  most  important,  the  almost  exclusive 
factor  in  a  successful  research  labora- 
tory is  the  research  chemist  himself.  If 
he  is  not  a  man  who  has  a  soul  alive  with 
his  subject,  if  he  is  not  enthusiastically 
imbued  with  his  opportunities,  if  he  is 
not  qualified  for  his  task,  not  only  by 
scientific  training,  but  specially  by  a 
natural  gift  of  discrimination  between 
what  is  most  important  in  a  problem  and 
what  is  secondary  to  it,  you  might  as 
well  fill  a  hall  with  the  marble  statues 
of  Greek  poets  and  imagine  that  they 
will  write  poetry  for  you.  Even  if  you 
have  the  best  qualified  research  chem- 
ists, do  not  expect  immediate  results. 
Do  not  forget  that  problems,  appearing 
most  simple,  require  considerable  time 
before  they  are  thoroughly  studied. 
Even  in  successful  cases,  it  may  easily 
require  many  years  before  a  subject  is 
so  thoroughly  elucidated  that  it  can  be 
taken  up  in  practice. 

"I>et  me  give  also  a  warning  to  such 
manufacturers  as  try  to  secure  only 
by  uncompromising  secrecy  the  money- 
making  end  of  their  industries.     As  far 


as  my  experience  goes,  exaggerated 
secrecy  is  very  often  an  indication  of 
lack  of  knowledge  of  industrial  feeble- 
ness and  incompetency ;  a  miser  is  most 
of  the  time  a  man  of  small  means.  If 
the  chemists  had  been  holding  their  re- 
sults from  each  other,  we  would  still  be 
in  the  dark  ages  of  the  alchemist.  No 
secrecy,  however  jealously  carried  out, 
can  outweigh  enlightened  research  w^ork, 
protected  by  wise  patent  legislation.  If 
our  patent  laws  do  not  protect  enough, 
then  our  prime  duty  becomes  to  change 
them  until  they  answer  their  purpose  as 
defined  by  the  Constitution  of  the 
United  States.  The  care  with  which 
patent  laws  are  administered  is  a  direct 
measure  of  the  industrial  importance  of 
a  country.  Piracy  cannot  flourish, 
neither  on  the  seas  nor  in  intellectual 
property,  if  ethics  of  justice  and  equity 
can  be  made  to  prevail.  Every  recorded 
success  of  the  scientist  or  the  engineer 
is  an  additional  evidence  that  ignorant 
greed  and  brutal  rapacity  cannot  forever 
have  full  sway  in  this  world,  and  that 
the  rule  of  the  sly  and  the  shy  leads  to 
the   abortion  of  progress." 


HLHCTRIC  SPOT   WbLDlNG. 

A    HRIEF   ki:VIEW   OF   THE   METHODS.   APPARATUS   AND   APPLICATIONS    OF   THE   SPOT 

WEF.DINC,    PROCESS. 

A.    E.    Buckcnbcrg — lilcctrical    World. 

SI'OT  welding,  the  latest  develoiJiiieut  contact  area  is  joined,  the  welding  area 

in  electric-welding  processes,  which  being  confined  to  one  or  more  distinct 

is  coming  into  extensive  use  for  a  "spots."     The  heating  current  does  not 

great  variety  of  work,  has  only  one  fea-  flow  across  the  entire  area  of  the  con- 


ture  in  common  with  ordniary  butt  weld- 
ing, the  formation  of  molecular  union 
between  semi  lluid  metals  by  means  of 
mechanical  pressure.  In  general,  elec- 
tric butt  welding  is  ap|)lical)le  to  joining 
the  ends  of  bars,  rods,  fnrgings,  etc.  The 


tact  surface,  but  is  localized  at  the  spots, 
while  the  remainder  of  the  stock  remains 
cold. 

In  lUcctrical  World  for  June  2,  A.  IC. 
r.iielienberg  outlines  the  means  by  which 
concentration  of  the  heating  current  may 


heating  current  is  approximately  evenly  be  accomplished.  Two  methods  are  em- 
distributed  over  the  entire  area  of  the  ployed.  '"  The  first,  conuuonly  known  as 
abutting  surfaces;  when  a  welding  teni  point  welding,'  necessitates  the  raising 
|)erature  is  reached  the  two  j)ieces  are  of  slight  indei)endent  points  or  projec- 
forced  together  endwise.  Spot  welding.  tions  on  either  one  or  both  of  the  sur- 
oii  the  other  hand,  is  limited  to  tlie  wehl-  faces  to  be  spot  welded.  These  points 
ing  of  overlap|»ed  sheets  with  eompara  prevent  the  entire  overlapped  surfaces 
tivelv  large  areas  of  metal  in  contact  of  the  slock  from  coming  together,  and 
(  )nlv    a   small    ))ercentage   of    the    actual  the  contact  between   them  is,  of  course. 
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madi'  on  the  |)r(»j(.'(.-tiiii;  points.  Il  nn- 
rent  is  now  causcil  to  llow  across  llic  two 
l)icccs  of  work  by  means  of  tlal  current- 
carrying  (lies  or  electrodes  (one  on  eacli 
side),  the  current  between  ihcni  nnist 
obviously  be  concentrated  at  the  enn- 
tractinj;-  points  or  projections  of  the 
metal.  These  projections  under  the  hcat- 
inj;  action  of  the  current  almost  instantly 
reach  a  fusini;;  temperature,  and  the  weld 
is  completed  by  mechanical  pressure  ex- 
erteil  upon  the  dies  to  force  the  flat  sur- 
faces of  the  stock  together.  The  ])oints 
or  projections  on  the  metal  may  be  of 
any  size  or  shape  to  obtain  the  proper 
conditions  of  assembling  or  mechanical 
strength  for  any  particular  piece  of 
work.  One  or  more  spots  may  be  welded 
at  the  same  instant  with  one  operation. 
The  principal  objection  to  this  method 
is  the  necessity  of  preparing  the  stock 
under  a  punch  or  press  for  the  welding 
operation,  and  the  difficulty  of  assem- 
bling some  classes  of  work  with  projec- 
tions on  the  surface  of  the  stock. 

"With  the  second  method  no  prepa- 
ration of  the  stock  is  required.  The 
heating  current  is  concentrated  to  the 
area  of  the  spot  to  be  welded  by  means 
of  pointed  dies  or  electrodes,  one  on  each 
side  of  the  work,  whose  opposed  ends 
are  shaped  to  the  size  of  the  spot  weld 
required  for  any  particular  piece  of 
work.  The  weld  is  completed  as  in  the 
first  method  by  means  of  mechanical 
pressure  to  force  the  dies  together." 

The  essential  parts  of  a  spot-welding 
equipment  for  either  of  these  methods 
are  four:  (i)  a  transformer  to  reduce 
the  line  voltage  to  the  very  low  voltage 
required  for  wielding;  the  current  used 
is  single-phase  alternating;  (2)  two 
welding  dies,  one  attached  to  either  ter- 
minal of  the  transformer  secondary 
winding,  consisting  of  flat  copper  plates 
for  the  first  method  and  short  copper 
rods  with  rounded  ends  for  the  second 
method;  the  die-supporting  mechanism 
is  arranged  to  allow  a  limited  motion  of 
the  dies  toward  and  aw^ay  from  each 
other;  (3)  a  powerful  cam  or  toggle 
compression  machine  operating  through 
the  die  supports,  to  exert  mechanical 
pressure    on    the    material    between    the 


diis;  and  (4)  a  switch  to  open  and  close 
tile  circuit  through  the  primary  coils 
of  the  transformer. 

"Tlie  opiration  of  llie  machine  is  as 
follows:  Tile  two  ])arls  to  be  sjiot 
welded  are  i)roperly  located  by  means 
of  a  jig  between  the  opposed  ends  of 
the  welding  dies,  which  are  normally 
sejjarated  to  afford  the  proper  clearance. 
The  dies  are  now  brought  together  by 
means  of  the  compression  handle  to  grip 
the  stock  between  them.  At  this  stage 
only  enough  pressure  is  exerted  to  bring 
the  welding  surfaces  into  contact.  The 
switch  is  now  closed  and  the  stock  begins 
to  heat  at  the  one  spot  directly  between 
the  opposed  faces  of  the  dies.  When  a 
welding  temperature  has  been  reached, 
the  switch  is  opened  and  heavy  pressure 
exerted  by  the  compression  lever  to  form 
the  weld.  The  time  required  to  make  a 
spot  weld  is  short,  ranging  from  a  frac- 
tion of  one  second  on  thin  stock  to  three 
or  four  seconds  on  0.25-inch  stock.  The 
time  during  which  the  current  is  used  is 
so  short  that  only  a  very  small  amount 
of  heat  is  carried  to  the  surrounding 
metal  by  conduction.  On  the  thinner 
stock  the  discoloration  from  heat  is 
barely  noticeable  beyond  the  area  cov- 
ered by  the  welding  dies,  while  with 
heavier  stock  the  discoloration  may  ex- 
tend to  a  distance  of  0.125  '"ch  all 
around  the  weld. 

"The  diameter  of  the  spot  welds  will 
depend  upon  the  size  of  the  projections 
thrown  up  on  the  surface  of  the  metal 
or  upon  the  area  of  the  welding  die  con- 
tact points,  which  in  either  case  may  be 
of  any  desired  area.  Since  the  ultimate 
strength  of  the  weld  will  in  most  cases 
be  determined  by  the  tearing  strength  of 
the  metal  around  the  circumference  of 
the  'spot,'  the  diameter  need  not  be  great. 
A  diameter  of  0.25  inch  is  amply  large 
for  No.  20  gage  stock  and  0.375  inch 
for  0.25-inch  stock.  The  number  of 
welds  required  for  any  particular  piece 
of  work  will  depend  upon  manufactur- 
ing conditions  and  strength  require- 
ments." The  momentary  current  re- 
quired to  make  a  spot  w'eld  is  consider- 
able, but  the  time  is  very  short.  Expert 
labor  is  not  required.    The  actual  energy 
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consumption  of  the  macliine  is  surpris- 
ingly small  and  the  cost  of  operation  low. 

W  hen  the  stock  has  been  previously 
prepared  by  punching  up  projections,  as 
in  the  first  method  mentioned,  flat  weld- 
ing dies  of  considerable  area  may  be 
used.  The  heated  plastic  metal  of  the 
projection  is  brought  back  practically 
flush  with  the  surfaces  of  the  sheets  un- 
der the  pressure,  and  a  smooth  surface 
is  left.  In  the  case  of  comparatively 
heavy  metal  the  depression  left  by  the 
punch  will  be  more  prominent.  The  heat 
discoloration,  as  noted  above,  will,  of 
course,  always  be  present. 

''Spot  welds  made  without  prepara- 
tion of  the  stock  by  the  use  of  pointed  or 
rounded  dies  will  usually  show  a  slight 
depression  below  the  surface  of  the  plate 
on  both  sides  of  the  work.  These  de- 
pressions will  conform  to  the  shape  of 
the  ends  of  the  dies  and  are  caused  by 
the  pressure  exerted  while  the  stock  is 
hot.  They  are  always  slight,  being  hardly 


noticeable  on  thin  stock  and  reaching  a 
maximum  depth  of  0.03  inch  on  0.25-inch 
stock.  The  usual  heat  discoloration  is 
present  in  this  method,  as  with  the  first. 
If  it  is  desired  to  obtain  a  perfectly 
smooth,  unbroken  surface  on  one  side 
of  the  stock  and  avoid  the  inconvenience 
and  expense  of  preparing  the  stock  as  in 
the  first  method,  the  pointed  dies  on 
this  side  of  the  work  may  be  replaced 
l)y  a  flat  die  or  plate  of  copper. 

'Tt  is  not  necessary  that  the  thickness 
of  the  two  pieces  to  be  spot  welded  be 
the  same.  Dissimilar  metals,  such  as  iron 
and  brass,  can  be  spot  welded  to  each 
other  in  a  very  satisfactory  manner.  Spot 
welding,  on  account  of  its  low  cost  and 
superiority  over  riveting  in  strength  and 
the  elimination  of  projecting  rivet  heads, 
is  being  applied  to  a  wide  variety  of 
work,  among  which  may  be  mentioned 
metal  utensils,  hardware  specialties, 
metal  furniture,  automobile  bodies,  metal 
door  and  window  casings,  etc." 


THH  APPLK:A1I()N    of  TH1£    STEAM    TURBINE    TO    LOCOMOTIVES. 

A    I'.RIKF    ACCOUNT    OF   TFTK    REQUIREMENTS.    A    SPECIAL   LOCOMOTIVE    TURBINE,    AND    THE 

RESULTS  OF  SERVICE  TESTS. 

(7.  Belluzzo — Cnllcf/io  dcf/li  hic/cc/iicri  cd  Architctti  in  Milaiio. 

T[\\\  possibility  of  applying  the  versing  is  accomplished  by  means  of  a 
steam  turbine  to  locomotives  is  special  turbine,  mounted  on  the  same 
under  investigation  on  a  coiLsid-  shaft  as  the  main  ahead  turbine,  but 
erable  scale  by  a  firm  of  engineers  in  operating  in  the  opposite  direction,  which 
Milan,  Italy.  A  turbine  of  special  de-  turns  in  the  condenser  vacuum  while  the 
sign  has  been  applied  to  an  old  locomo-  ship  is  going  ahead.  Its  power  is  never 
tive  and  exti'iidcd  service  trials  lia\e 
been  carried  out  un<ler  exacting  eondi 
tions.  A  few  data  of  the  nsults  were 
made  pubh'c  in  a  paper  read  by  (V 
r.ellu/.zo  in  March  before  tiu-  .Milan  As 
soeiation  of  I'.ngineers  and  .Arehiteets, 
which  is  abstracti-d  below,  after  re|)ort^ 
ill  I .' huiiislria  for  A|)ril  10.  and  /u7'ur 
/iidiislricllc  for    \|)ril  23. 

.Sig.  I'.ellu/z()  first  discussed  the  appli 
cation  of  the  steam  turbine  to  mariiir 
service.  A  definitive  and  wholly  satis- 
factory type  of  marine  turbine,  he  says, 
has  not  yet  been  developed.  The  princi- 
pal re(|uircments  are  two.  reversibility 
and  a  fair  economy  at  variable  s|)eed,  the 


more  than  one-half  that  of  the  main  tur- 
l)ine.  The  problem  of  securing  a  rea- 
sonable economy  at  variable  speed  has 
not  yet  been  satisfactorily  solved;  steam 
consumption  i)er  horse-power  hour  at 
mean  speed  is  about  1.75  times  that  at 
full  speed.  It  is  important  to  remember 
that  ill  marine  ajjplications  of  the  tur- 
hitu',  tlu-re  is  an  intimate  relation  be- 
tween the  speed  and  the  power  devel- 
ope<l  by  the  propulsive  machinery:  the 
power  re(|iiired  at  half  speed  is  only  one- 
eighth  of  that  necessary  at  full  speed. 

On  account  of  the  nature  of  tlie  ser- 
vice reipiired  of  locomotives  and  the 
variations  in  the  profile  of  the  line,  it  is 


latter  particularly   in   war   vessels.     Re-      impossible   to  lay   dpw^   any   fixed  rule 
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ODiUR'ctiiiL;  tlu"  powt-T  rccjuirccl  and  llu' 
speed.  A  locDinotive  may  be  called  upon 
Id  develop  its  niaxinuim  power  at  various 
speeds,  or  various  pt)\vers  at  a  certain 
fixed  speed.  I'urllier.  the  power  uHisl 
l)e  the  same  whether  the  locomotive  is 
runuini;"  backward  or  forward  and  the 
machine  nnist  start  under  load.  On  ihe 
other  hand,  the  space  available  for  the 
drivin;;'  machinery  is  very  limited.  A 
iiii^h  efficiency  is  recpiired  under  certain 
sj)ecial  conditions,  as.  for  example,  at 
full  power  and  full  and  one-half  speeds, 
inasmuch  as  the  variation  of  steam  con- 
sumption with  power  and  speed  in  ac- 
tual practice  is  of  the  order  of  40  per 
cent. 


.^jsiiii^^MiiS^ 


VllVin^ 
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FK.;-.     I,    2,    AXi)    3.       SECTION    OF    TURi;iXE. 

With  the  steam  turbine,  variable  speed 
and  liigh  efficiency  can  be  obtained  by 
means  of  the  arrangement  illustrated  in 
Figures  i  to  3.  In  the  diagrams,  ^  is  a 
distributor  in  which  the  steam  is  expand- 
ed from  the  pressure  at  which  it 
reaches  the  turbine  to  the  ])ressure  with- 
in the  turbine  casing.  /.  2,  5,  and  4  are 
sets  of  moving  blades.  At  low  speed  the 
steam  operates  on  all  the  blades  in  series 
(Figure   i),.  being  directed  by  interme- 


diate guides,  </,,  d..,  J,.  At  high  speed  it 
(•pirates  only  on  the  first  set  (I^'igure  3), 
and  at  inlcrnifdiate  si)ecds,  on  two  or 
three  sets  (l-'iguri-  2).  The  variations  in 
illiciency  and  steam  consunijjtion  are 
those  which  would  obtain  with  a  recipro- 
cating engine  at  xariable  speed  and  load. 


Fic.  4.     i<i:\  i:k.-[X(,  uevice. 

Reversing  is  accomplished  by  means  of 
the  arrangement  illustrated  in  Figure  4. 
The  rotors  carry  two  sets  of  blades, 
which  are  of  opposite  curvature.  For 
operation  in  one  direction,  the  steam  is 
admitted  at  A  and  escapes  at  Sa',  for 
reverse  operation,  admission  is  at  ;  and 
escape  at  Si.  In  either  case  the  loss  of 
energy  due  to  the  fan-like  action  of  the 
second  set  of  blades  is  a  very  small  frac- 
tion of  the  total;  numerous  experiments 
made  under  various  conditions  of  pres- 
sure and  density  of  the  steam  have 
shown  that  the  loss  is  only  from  2  to  3 
per  cent.  Starting  under  load  is  possible 
only  with  a  turbine  of  the  present  type, 
l)y  allowing  the  steam  to  operate  on  all 
tlie  sets  of  blades  at  once.  By  this  means 
the  maximum  turning  moment  is  ob- 
tained with  the  least  expenditure  of 
steam. 

A  turbine  of  this  type  has  been  given 
a  practical  test  by  Miani  Silvestri,  Conii 
and  Grondona,  a  firm  of  engineers  in 
Milan.  The  turbine  was  applied  to  an 
old  locomotive  built  in  1876,  which  was 
entirely  reconstructed  for  the  purpose. 
The  boiler  had  about  650  square  feet 
of  heating  surface  and  produced  steam 
at  about  142  pounds  per  square  inch. 
The  locomotive  had  originally  three 
driving  axles,  but  in  the  reconstructed 
machine  the  total  weight,  about  26  tons, 
is  carried  on  two  axles,  between  which 
the  power  of  the  motor,  about  100  horse 
power,  is  divided. 
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The  tests  have  been  made  on  a  very 
rough  stretch  of  track.  Accurate  rec- 
ords of  the  variation  of  steam  consump- 
tion with  load  and  speed  have  been  ob- 
tained. The  steam  consumption  has 
never  exceeded  35  pounds  per  horse- 
power hour  in  running  in  either  direc- 
tion. It  is  certain  that  a  locomotive  of 
double  the  weight  and  6  to  10  times  the 
power  would  give  considerably  lower  re- 
sults, with  a  boiler  pressure  50  per  cent, 
higher.  The  locomotive  has  started  well 
under  load,  both  on   straight  track  and 


on    curves,    the    turning    moment   being 
somewhat  less  than  3,500  foot-pounds. 

The  experiments  have  demonstrated 
that  the  advantages  to  be  obtained  by  the 
application  of  the  steam  turbine  to  loco- 
motives are  the  following:  (i)  possi- 
bility of  higher  speed;  (2)  suppression 
of  oscillations;  (3)  a  saving  in  lubri- 
cants; (4)  a  distinctly  higher  fuel  econ- 
omy; (5)  longer  life  and  lower  main- 
tenance costs;  (6)  greater  ease  of  oper- 
ation; and  (7)  elimination  of  danger  in 
reversing-. 


SPECIAL  AND  STOCK  HYDRAULIC  TURBINES. 


A    COMPARISON    OF   THE   CHARACTERISTIC 

REACTION 

H.  Bir chard  Taylor 

IN  his  review  of  the  development  of 
the  hydraulic  reaction  turbine  in 
America,  contributed  to  The  En- 
cm  neering  Magazine  for  March  last, 
11.  Birchard  Taylor  called  attention  to  a 
fundamental  difference  between  Ameri- 
can and  European  practice  in  the  early 
years  of  reaction-turbine  design.  In 
America  reliance  was  placed  almost 
wholly  on  empirical  data,  and  hydraulic 
turbines  were  designed  largely  by  the 
'*cut-and-try"  method.  In  Europe,  on 
the  other  hand,  the  development  of  the 
reaction  turbine  was  the  outcome  of 
malhematical  investigation  and  its  evo- 
hnion  was  based  largely  on  theory.  This 
difference  in  method  of  design  led  to  a 
difference  in  method  of  production.  The 
typical  American  turbine  was  made  from 
stock  patterns  in  stock  sizes;  luiropean 
turbines  were  almost  universally  built 
to  order  and  it  was  customary  to  design 
each  machine  for  the  actual  conditions 
of  power,  head  nnd  speed  governinir  its 
installation.  Within  recent  years,  how- 
ever, American  designers  have  adopted 
I'jiropcan  methods  with,  as  Mr.  Taylor 
shows  very  clearly,  remarkably  success- 
ful results,  while  the  stock  turbine  has 
b.  en  introduced  to  some  extent  in  V.n 
rope.  Practice  on  both  sides  of  the 
Atlantic  now  approximates  to  uniform 
ily  in  methods  of  turbine  pro(hiction. 
Progress    in    the    production    of    theo- 


features  of  built-to-order  and  stock 
turbines. 

— Engineering  News. 

retically  correct  built-to-order  turbines 
has  by  no  means  displaced  the  stock  lur- 
Inne  from  the  American  market.  There 
is  a  growing  demand  for  the  stock  tur- 
bine and  the  manufacture  of  this  grade 
of  machinery  has  developed  into  a  large 
and  profitable  industry.  Mr.  Taylor  has 
indicated,  in  an  article  contributed  to 
liiujinccriud  News  for  May  26,  the 
characteristic  features  of  special  and 
stock  hydraulic  turbines  and  the  fields 
to  which  they  are  respectively  adapted. 
It  is  rare,  he  says,  to  find  both  classes  ot 
apparatus  manufactured  by  the  same 
concern.  The  grade  of  workmanship  is 
much  higher  in  the  special  turbine,  and 
the  makers  of  hydraulic  machinery  find 
it  impracticable  to  turn  out  two  grades 
of  workmanship  in  the  same  shop.  Hence 
the  manufacture  of  special  and  stiH^k  tur- 
l)ines  embraces  two  specialized  indus- 
Irii'S. 

I  he  built-tcvorder  turbine,  as  a  rub", 
lias  a  far  higher  elhciency.  both  hydraulic 
and  mechanical,  than  a  stock  turbine 
which  would  apply  to  the  same  condi- 
tions. Stock  turbines  are  made  in  lots 
from  standard  patterns.  They  are  dis- 
tinctly a  product  of  the  testing  flume, 
and  while  very  high  efficiencies  have 
been  recorded  in  flume  tests  of  stock 
rntuurs.  such  results  cannot  be  depended 
upon  as  a  reliable  indication  of  the  econ- 
omy of  the  completed  unit.     In  general, 
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,st()ck  riniiu'rs  an-  applird  Id  iiicHicii-nl 
wlicol  casings  and  drall  lul)rs.  and,  coii- 
sr(|iu'ntly,  the  ollicinu'v  nf  stt)ck  turhiiics 
as  a  class  is  low.  Under  the  cnndilionn 
for  which  they  arc  intended,  however, 
stock  tnrhines  have  <;iven  entire  satisfac- 
tion. They  find  their  application  in  cases 
where  low  first  cost  and  (jnick  delivery 
are  the  i)rinci[)al  requisites,  and  vviiere 
elViciency,  cost  of  maintenance,  regular- 
ity of  operation  and  appearance  are  sec- 
ondary considerations.  The  fact  that 
first  cost  is  the  controlling  factor  in  the 
purchase  of  equipment  in  the  majority 
of  small  installations  will  insure  a  steady 
increase  in  the  demand  for  the  stock  tur- 
hine. 

The  ditYerence  in  cost  between  special 
and  stock  turbines  is  easily  explained. 
The  drawings  and  patterns  for  a  made- 
to-order  turbine  are  seldom,  if  ever,  used 
a  second  time,  except  for  duplicate  ma- 
chines for  the  same  power  house.  Two 
installations  rarely  require  wheels  for  ex- 
actly the  same  combination  of  the  vari- 
ables on  which  the  design  of  a  turbine 
depends.  The  development  charges  con- 
stitute a  large  part  of  the  cost  of  hy- 
draulic machinery,  and  in  the  case  of  th^^ 
made-to-ordcr  turbine  these  must  be 
charged  to  the  cost  of  the  unit.  The 
manufacturer  of  stock  turbines,  on  the 
other  hand,  can  in  most  cases  supply  a 
standard  machine  which  can  be  adapted 
to  fulfill  the  conditions.  Even  if  he  has 
to  make  a  new  set  of  patterns,  their  cost 
is  not  charged  to  the  individual  unit  but 
to  plant,  since  the  patterns  can  be  used 
for  the  construction  of  many  turbines 
for  installations  offering  approximately 
the  same  conditions. 

"The  principal  field  of  application  for 
the  stock  turbine  is  for  heads  under  100 
feet  and  for  capacities  not  exceeding 
2,000  horse  power.  Owing  to  the  absence 
of  development  charges  and  the  result- 
mg  low  first  cost  of  this  class  of  appa- 
ratus, the  stock  turbine  has  a  great  ad- 
vantage within  this  range,  and  the  mar- 
ket for  made-to-order  turbines,  within 
these  limits  of  head  and  power,  is  con- 
fined to  cases  where  the  question  of  effi- 
ciency is  of  prime  importance,  or  where 
unusually  high  factors  of  safety  are  re- 


(piind  ill   till-  c-(jnstruetion,  owing  to  pc 
culiar  local  conditions. 

"The  made-to-order  turbine  finds  il 
application  in  installati(jns  where  one  or 
more  of  the  following  requirements  arc 
of  j)rincipal  importance  :  (  \  )  high  effi- 
ciency;  (2)  non-erosion  of  the  runner 
vanes,  a  requirement  which  becomes 
more  important  the  higher  the  head;  (3) 
high  factors  of  safety  in  the  construction 
of  the  apparatus;  (4)  low  operating  ex- 
pense; (5)  unusual  design  called  for  l)y 
peculiar  local  conditions;  (6)  capacity 
considerably  above  the  range  to  which 
the  stock  turbine  may  be  applied;  (7) 
heads  much  over  100  feet.  In  all  of 
these  cases  the  question  of  first  cost  must 
necessarily  be  of  secondary  importance. 

"In  installations  where  special  turbines 
are  required  and  where  efficiency  is  the 
most  importance  of  all  considerations, 
it  has  been  customary  in  recent  years 
for  the  purchaser  to  require  the  manu- 
facturer to  guarantee  the  efficiency  of 
the  apparatus  on  a  bonus-and-penalty 
basis,  the  rate  depending  on  the  value  to 
the  purchaser  of  that  increase  in  the 
power  output  which  is  obtained  by  a 
gain  of  I  per  cent,  in  the  efficiency.  A 
common  rate  has  been  $1,000  for  each 
per  cent,  per  turbine.  If  the  contractor 
exceeds  his  guarantee  by  i  per  cent,  it 
does  not  necessarily  follow  that  he  has 
made  $1,000.  Especially  is  this  true 
when  the  value  guaranteed  is  about  the 
highest  efficiency  which  would  be  ex- 
pected for  the  conditions  of  power, 
head  and  speed,  and  the  contractor  in  an 
efTort  to  exceed  his  guarantee  goes  to 
considerable  expense  in  the  construction 
and  testing  of  experimental  runners"  and 
in  the  construction  of  the  turbine  of  more 
liberal  proportions  than  he  counted  on 
when  he  signed  tlic  contract.  The  extra 
exi)ense  is  justified,  however,  provided 
the  experiments  and  the  enlargement  of 
the  turbine  do  not  increase  the  cost  by 
more  than  the  amount  of  the  bonus. 

Stock  turbines  as  a  class  have  experi- 
enced much  trouble  from  erosion  of  thf 
wheel  vanes,  especially  when  they  \iz\'Z 
been  applied  to  the  higher  heads.  "Ero- 
sion depends  primarily  upon  the  design. 
To  eliminate  it,  among  other  things,  the 
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hy f Irani ic  dcsif^n  must  be  very  close  to  the 
correct,  and  the  allowable  variation  from 
the  correct  is  less  the  higher  the  head. 
As  has  been  pointed  out,  in  a  majority 
of  the  applications  of  the  stock  turbine 
the  conditions  of  power,  head  and  speed 
are  somewhat  different  from  those  for 
which  the  wheel  was  originally  intended; 
consequently  the  design  cannot  be  said 
to  be  very  near  the  correct.  The  natural 
result,  in  a  great  number  of  cases,  is  the 
rapid  erosion  of  the  wheel  vanes,  a  con- 
dition which  not  only  reduces  the  effi- 
ciency of  the  turbines  at  an  accelerated 
rate,  but  soon  destroys  the  vanes  to  such 
an  extent  that  the  runner  or  runners 
must  be  replaced.  Thus  the  maintenance 
of  the  turbine  becomes  an  important 
item. 

"Turbines  which  are  fed  by  long  pen- 
stocks are  more  or  less  subject  to  fluctu- 
ations of  pressure  in  the  wheel  casing. 
In  such  cases  it  is  extremely  important 
to  have  the  turbines  designed  especially 
to  withstand  the  resulting  variation  in 
the  stresses  in  the  wheel  casing  and  head 
plates.  The  magnitude  of  the  i)ressure 
change  depends,  among  other- things,  up- 
on the  length  of  the  penstock  and  upon 
the  rate  of  the  change  of  the  velocity  of 
the  water  in  the  penstock.  The  rate  of 
change  of  velocity  depends  upon  the 
velocity  of  the  wheel  gates  as  they  are 
moved  by  the  governor  to  suit  the  va- 
riations  in    the   load." 

When  the  gates  of  a  turbine  close  to 
suit  a  droj)  in  the  load,  tlie  force  re 
rjuired  to  decrease  the  velocity  of  thr 
water  flowing  in  the  j)cnstock  is  evi- 
flenced  by  a  rise  in  the  pressure  in  llic 
wheel  casing.  Conversely,  when  iIk- 
gates  are  opened  to  suit  an  increase  in 
load,  the  force  rcf|nirf(l  to  increase  tlu- 
velocity  of  the  water  is  evidenced  by  a 
fall  in  the  ijrcssiire  in  the  wheel  casing, 
riie  (|ii(sli()n  of  tlic  picssiu'e  variations 
to  which  a  turbine  may  be  subjecte<l  de 
serves  the  most  thorough  studv  before 
the  various  parts  are  proportioned  and 
the  thickness  of  metal  chosen. 

"The  elementary  action  involved  in 
these    prcssiu'i'    fliict  n.it  ions    is    not    vri\ 


complex.  But  in  actual  practice  there 
are  many  influences  which  modify  the 
phenomenon  to  a  greater  or  less  degree, 
and  consequently  it  is  practically  impos- 
sible to  derive  a  formula  which  would 
take  into  consideration  all  the  phases  of 
the  subject.  Approximate  results,  how- 
ever, may  be  calculated  which  should  be 
of  value  to  the  designer."  Assuming 
that  the  penstock  is  frictionless  and  in- 
elastic, that  the  discharge  is  proportional 
to  the  gate  opening,  and  that  we  are 
dealing  with  an  incompressible  fluid, 
results  close  enough  for  all  practical  pur- 
poses are  obtained  from  the  formula. 

p  =  0.0134  L  - 


t 

in  which  p  is  the  pressure  change  in 
pounds  per  square  inch,  L,  the  length 
of  the  penstock  in  feet,  z\  and  v.,,  the 
initial  and  final  velocities  of  the  water, 
and  /,  the  time  in  seconds  required  to 
change  the  velocity  from  z\  to  v.,  or  from 
v..  to  z\. 

"The  rise  or  fall  in  the  pressure  is  di- 
rectly proportional  to  the  length  of  the 
penstock,  directly  proportional  to  the 
difference  in  velocities  corresponding  to 
the  two  loads  on  the  turbine,  and  in- 
versely proportional  to  the  time  required 
to  move  the  wheel  gates.  It  is  easily 
seen  that,  for  loads  coming  on  the  tur- 
bine, if  the  time  for  the  movement  of 
the  gates  is  not  adjusted  to  the  inclina- 
tions of  and  the  velocities  through  the 
various  sections  of  the  penstock,  the  fall 
in  pressure  may  be  such  as  to  reduce 
the  j)ressure  in  a  section  of  the  penstock 
below  the  atmospheric  pressure  and 
cause  its  collapse. 

"In  actual  jiractice  the  pressure  fluc- 
tuations ;ire  considerably  reduced  by 
means  of  surge  tanks,  standpipes  and 
relief  valves.  Still,  in  cases  where  very 
long  penstocks  are  re(|uired  and  where 
rapid  movenienls  of  tiie  wheel  gates  are 
ni'cessary  to  secure  good  regulation,  the 
designers  shouM  appreciate  the  import- 
ance of  going  into  this  (piestion  thor- 
oughlv  and  of  making  liberal  allowances 
in  choosing  the  factors  of  safety  in  the 
const  rnct  ion  of  the  tin-bine." 
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BRIDGES. 

Arches. 

Determination  of  Wind  Stresses  in 
Three-Hinged  Arches.  J.  Ensink.  Gives 
methods  and  diagrams  recently  worked 
out  by  the  author  in  connection  with  an 
arch  span  carrying  a  water  main.  2500  w. 
Eng  Rec — May  21,   1910.     No.   14148. 

The  Analytic  Calculation  of  a  Concrete- 
Arch.  Malverd  A.  Howe.  Detailed  dis- 
cussion of   the  necessary  steps  in  design- 


ing an  arch  rib  or  ring  of  reinforced  cjji- 
crete,  according  to  the  elastic  theory  and 
the  unit  load  method.  3000  w.  Eng  News 
— May  12,  1910.     No.  13891. 

Floors. 

Sec  \Vaterprool"iii,<(,  under  Construc- 
tion. 

Frankfort,  Germany. 

I'rankfort's  bridges.  lllustrat'*s  and  de- 
scribes interesting  structures.  1200  w.  Pub 
Works — Jan.,   1910.     No.    14175  A. 


Wc  supply  copies  of  these  articles.     Sec  page  647. 
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Piers. 

The  Copper  River  Bridge  Piers.  Illus- 
trated description  of  piers  constructed 
where  the  substructure  must  resist!  pres- 
sure and  impact  from  large  flows  of  thick- 
ice  and  from  very  heavy  icebergs  formed 
by  glaciers.  600  w.  Eng  Rec— May  14. 
19 10.     No.  13906. 

Quebec. 

An  i8oo-Ft.  Steel  Arch  as  a  Quebec 
Bridge  Project.-  Drawings  and  general  de- 
scription of  a  design  for  a  voussoir  arch 
to  cross  the  St.  Lawrence  River  at  the 
site  of  the  collapsed  Quebec  Bridge.  1200 
w.    Eng  News — May  19,  1910.     No.  14121. 

Reconstruction. 

Boylston  Street  Bridge  Renewal  Erec- 
tion. Illustrated  detailed  description  of  a 
bridge  across  railway  tracks  in  Boston. 
2500  w.  Eng  Rec — May  7,  1910.  •  No. 
13798. 

Reinforced  Concrete. 

Waterford  Bridge.  Illustrates  the  old 
and  also  the  proposed  bridge  at  this  ter- 
minus in  Ireland,  explaining  conditions, 
and  the  contest  over  the  material  to  be 
used.  1200  w.  Engr,  Lond— April,  1910. 
No.  IZ7Z7  A. 

Reinforccd-Concrete  Highway  Bridges 
(Strassenbriicken  in  Eisenbeton).  Emil 
Morgcnstern.  Describes  three  recent  struc- 
tures in  Germany.  Ills.  2000  w.  Beton  u 
Eisen — April  5,  19 10.     No.  142 13  F. 

Sec  also   Arches,  under  Brid(;es. 
Steel. 

Decay  and  Protection  of  Railway 
I'ridges.  Illustrated  notes  on  recent  Scot- 
tish practice.  Concrete  is  used  for  pro- 
tection of  the  steel.  1000  w.  Engr,  Lond 
— May  6,  1910.     No.  13982  A. 

Stresses  and  Strains  in  Girder  Work. 
Henry  Adams.  An  illustrated  study.  33(Xj 
w.    Pub  Works — Jan.,  1910.     No.  14176  A. 

The  Bailey  Avenue  Bridge,  iiufTalo.  Il- 
lustrated detailed  description  of  a  bridge 
across  railway  tracks,  of  the  through  truss 
type,  joof)  vv.  Eng  Rec — May  7,  1910.  Nt). 
13800. 

A  J<K;-I''t.  Concrete- h'loor  IMate-(iirder 
Bridge.  Illustrated  detailed  description  of 
a  bridge  in  Jersey  City,  N.  J.,  carrying  the 
D.,  L.  &  VV.  Ry.  tracks  across  Tonnelle 
Ave.  800  w.  iuig  Rec — May  2 J,  1910.  No. 
14149. 

The  Superstructure  of  the  McKinlev 
r.ridge  at  St.  Louis.  H.  AL  Morse  and 
Kalph  Modjeski.  Illustrated  detailed  de- 
scription of  an  important  bridge  across  the 
Mississippi  River.  2  plates.  25<k)  w.  Eiik 
Rec — A|)ril  30,  1910.  No.  13623. 
Suspension. 

I  he  (iisiliii'd  I  >  pi'  of  I'ixed  Suspen- 
sion liridge  (  Lrs  I'onts  suspeiidus  I'ixes. 
Systemc  Gisclard).  G.  Lcinekugcl  Le 
Cocq.  Discusses  particularly  the  Cassagne 
bridge  in  the  Pyrenees.  Ills.  50(xi  w. 
Genie  Civil — April  9,  1910.     No.  14027  D. 


Timber. 

A  Timber  Bridge  Supported  on  Cables 
(Pont  en  Bois  sur  Cables).  Describes  a 
unique  bridge  over  the  Tii  Miniak  in  the 
Dutch  East  Indies.  Ills,  1500  w.  Genie 
Civil — April  23,  1910.  No.  14030  D. 
Trestles. 

The  Railway  Bridge  Across  Albemarle 
Sound.  Illustrated  detailed  description  of 
a  pile  trestle  having  two  large  movable 
spans,  and  five  fixed  spans  that  permit  the 
passage  of  motor  boats.  2000  w.  Eng 
Rec — April  30,  1910.  No.  13630. 
Viaducts. 

The  Bear  River  Viaduct.  Illustrated 
description  of  a  structural  steel  single- 
track  viaduct  810  ft.  long,  and  192  ft.  high 
above  the  river  bed.  2200  w.  Eng  Rec — 
April   30,    1910.     No.    13626. 

A  Three-Hinged  Reinforced  Concrete 
Arch  Viaduct.  Illustrated  description  of 
one  of  a  number  of  similar  structures 
built  in  the  Union  Stock  Yards,  Chicago, 
to  meet  peculiar  conditions.  2500  w.  Eng 
Rec — April  30,  1910.  No.  13624. 
CONSTRUCTION. 
Beams. 

Continuous  Beams  Over  Three  or  Four 
I'^lastic  Supports  (Einflusslinien  kontinu- 
ierlicher,  auf  drei  oder  vier  elastischen 
Stiitzen  gelagerter  Triiger).  Karl  Arn- 
stein.  Mathematical  discussion  of  stress 
distribution.  Ills.  6500  w.  Oest  Wo- 
chcnschr  f  d  OefYent  Biiudicnst — April 
-'3,  1910.  No.  14211  D. 
Boring. 

A  Gasoline  Motor-Driven  Earth-Boring 
Machine.  Walter  Langford.  Illustrates 
and  describes  the  construction  and  opera- 
tion. 1000  w.  Sci  Am — May  7,  1910.  No 
1378-'. 
Columns. 

J'",xperinienls  on  Built-Up  Columns. 
Herbert  F.  Moore.  A  study  of  the  be- 
havior of  the  parts  of  such  columns  under 
load.  Ills.  2000  w.  Technograph,  No.  24 
—  [()()<)- 10.  No,  14374  N. 
Concrete. 

Subaqueous  CiMicrete  Work.  H,  R. 
Lordly.  Describes  operations  of  this 
character  in  connection  with  the  Quebec 
canal  system,  particularly  the  construc- 
tion of  live  miles  of  concrete  wall  without 
nnwatering  on  the  Lachine  Canal.  Ills, 
"(XKj  w.  C'an  Soc  of  Civ  I'.ngrs — March 
17.   i<)io.     No.   I  [-'()<)  N'. 

.Mixing  and  llandling  CiMicrete  in  the 
C'onstruction  of  Locks  on  the  Panama 
Canal  (La  Is'ibricalion  et  la  Manutention 
du  lU'ton  dans  la  Construction  des  I'.cluses 
(In  Canal  de  Panama),  Ch,  Dantin.  De- 
bribes  work  at  Pedro  Miguel.  Mirallores 
tnd  GalUM.  Ills.  3500  w.  Gcnic  Civil — 
\pril  2.  H)io,  No.  14025  D. 
Domes. 

Peculiar  Spiral  Arch  of  the  Eskimo 
Snow  House.    A.  L.  Krocbcr.    Illustrated 


We  sui'i^h  ii>f>ii\s  of  tlii'si'  atiiili'x.     See  Page  647. 
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(K'scriptioii   nt    the   otnistiiuMioii.      kmmi   w. 
Sri    Am      May   7,    n>i().      \ti.    i.^/Si. 
Earth  Pressures. 

Pressure  Rcsistaiu-e  and  Stability  of 
I'lartli.  J.  C-.  All-cm.  Dclailcd  discussion 
ttf  earth  pressures,  considerinj.*:  the  resis- 
tance and  stability  as  applied  to  piling'  and  . 
ttiundations.  and  the  pressure  on  and  buoy- 
ancy of  subaciucous  structures  in  soft 
'ground.  Ills.  ij5cxj  \v.  Pro  Am  Soc  of 
riv  I'jii^rs — .\pril,  19 10.     No.  14340  E. 

The  Determination  of  Earth  Pressures 
(  Xeue  Versuche  zur  Bestimmung  des 
b.rddrncks).  Prof.  Raniisch.  An  cx- 
liaustive  mathematical  discussion.  Ills. 
55{xi  \v.  Zeitschr  d  Oest  Ing  u  Arch  Ver 
— April  15,  19 10.     No.  14204  D. 

See   also  Retaining  Walls,   under   Con- 
struction'. 
Excavation. 

A  Four-Wheeled  Scraper  of  Large  Ca- 
pacity for  Excavation  and  Grading.  Illus- 
trated description  of  a  machine  with  a 
scraper  of  i  cu.  yd.  capacity.  1000  w. 
F.ng  News — May  19,  1910.  No.  14126. 
Fireproof. 

Fires  :  Effects  on  Building  Material  and 
Permanent  Elimination.  Frank  B.  Gil- 
breth.  Urges  the  elimination  of  wood 
from  all  building  construction.  Ills.  4000 
w.  Jour  Am  Soc  of  Mcch  Engrs — May, 
19 10.  No.  14331  1". 
Floors. 

Cost  of  the  Concrete  Balcony  Floors  of 
the  Lockport  Power  House,  Chicago 
Drainage  Canal.  L.  K.  Sherman,  De- 
scribes the  construction  of  these  re- 
inforced-concrete  floors,  giving  estimate  of 
cost.  The  work  was  done  by  day  labor. 
Ills.  1600  w.  Engng-Con — ]\Iay  25,  1910. 
No.  14394. 

Concrete  Hoors  with  Crossed  Rein- 
forcement (Kreuzweise  bewehrte  Eisen- 
betondecken).  H.  Henningsen,  Mathe- 
matical discussion  of  their  design.  Ills. 
2000  w.  Bcton  u  Eisen — April  5,  1910. 
Xo.  14214  F. 
Foundations. 

A  Method  of  Sinking  Curbed  Founda- 
tion Wells  Using  Shields  and  Compressed 
Air  with  Some  Notes  on  Chicago  "Cais- 
son" Foundations.  From  a  paper  by  W. 
C.  Armstrong  in  the  lozva  En<i,r.  Explains 
conditions  at  Chicago  and  the  methods 
used  to  give  safe  foundations  for  heavy 
structures.  3500  w.  Engng-Con — May  11, 
1910.     No.  13913. 

The  Bryant  Building  Sul)structure.  De- 
scribes methods  of  removing  the  old  9- 
story  building  on  the  site,  and  the  inter- 
esting details  of  the  caisson  foundations, 
etc.  Ills,  3000  w.  Eng  Rcc — May  21, 
1910.     No.   IJL151. 

The  London  County  Hall.  Information 
and  drawings  concerning  the  site  and 
foundations,  with  description.  1800  w. 
iuigr,  Lond — April  29,  1910.    No.  13860  A. 

Wc  supply  copies  of  these 


Gas  Holders, 

I  be  Reeonstrnetion  of  the  Concrete 
Taidv  in  C(;nnection  with  the  150,000  Cubic 
I'oot  Gasholder,  the  Property  (jf  "The 
Light,  Heat,  and  I'ower  Department," 
City  of  Kingston,  Ontario,  C.  C.  Folger. 
I^xplains  the  system  adopted  and  the  re- 
sults accomplished.  ills.  I5(X)  w.  Am 
(ias  Lgt  Jour — May  23,   1910.     N(j.   mi.sI^. 

Piling. 

Concrete  Piles.  hVed  J.  Bicle.  Abstract 
of  a  thesis  giving  a  comparative  descrip- 
tion of  different  types.  Ills.  30(X3  w. 
Cornell  Civ  Engr — May,  1910.  No. 
14309    C. 

Cement  and  Concrete  for  Protecting 
Piles  in  Sea  Water.  Ralph  Barker.  Con- 
siders methods  of  protecting  timber  piling, 
and  report  of  sea-water  experiments  to 
determine  the  best  resistant  cement,  and 
the  methods  of  application  at  San  Fran- 
cisco. 2500  w.  Cement — April,  1910.  No. 
1379 1  c. 
Pipe  Conduits. 

Standard  Specifications  for  Under- 
ground Construction  Adopted  by  the  City 
of  Seattle,  Washington.  H.  L.  Estep.  In- 
formation concerning  specifications  for 
regulating  the  location,  methods  of  work, 
and  materials  used.  Ills.  2500  w.  Eng 
News— May  12,  1910.  No.  13892. 
Regulations. 

Regulations  for  Reinforced-Concretc 
Construction  (Vorschriftcn  fiir  Eisenbe- 
tonbauten).  Erich  Vossnack.  Discusses 
the  new  Swiss  regulations  and  compares 
them  with  other  codes.  Ills.  6000  w. 
Zeitschr  d  Ver  Deutscher  Ing— April  30, 
1910.  No.  14243  D. 
Reinforced  Concrete. 

The  Design  of  Reinforced-Concrete 
Beams  (Eisenbeton-Kontrollbalken).  E. 
Sucnson.  Draws  from  the  results  of  a 
series  of  tests  conclusions  as  to  the  proper 
relation  between  concrete  and  reinforce- 
ment. Ills.  3700  w.  Beton  u  Eisen — 
April  23,  1910.     No.  14217  F. 

Graphical  Determination  of  the  Moment 
of.  Resistance  of  Reinforced-Concrete 
Slabs  and  Beams  (Graphische  Berech- 
nung  der  Widerstandsmomcnte  von  Eisen- 
betonplatten  und  -Plattenbalken).  Hcrr 
von  Bronneck.  Mathematical  demonstra- 
tion of  method.  Ills.  2000  w.  Oest 
Wochenschr  f  d  Oeffentlich  Baudienst— 
April  16,   1910.     No.   142 10  D. 

General  Post  Office.  Thomas  A.  Wat- 
son. Read  before  the  Jun.  Inst,  of  Engrs. 
Describes  new  buildings  of  ^  reinforced 
concrete.  4500  w.  Pub  Works— Feb.. 
1910.    No.  14177  A. 

A  Twenty-Eight  Class  School  Building 
in  Essen-Ruhr  (Neubau  einer  28  klassigcn 
Gcmeindeschule  fiir  die  Stadt  Essen- 
Ruhr).  Rudolf  Gicse.  Illustrated  descrip- 
tion of  an   interesting  concrete  structure. 

articles.     See  page  647. 
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2O00   w.      Beton   u   Eiscn — April   5,    19 10. 
N(j.  14212  F. 

Construction  of  a  Cement  Mill  for  the 
Elirenhauscn  Portland  Cement  Company 
in  Retznay  (Ban  eincr  Zementfabrik  fiir 
die  Ehrenhausener  Portlandzementvverke 
in  Retznay,  Steiermark).  Mario  Genel. 
Describes  an  interesting  concrete  mill 
building.  Ills.  2000  vv.  Beton  u  Eisen — 
April  23,  1910.     No.  14215  F. 

Rein  forced-Concrete  Mortuary  Chapel 
in  Rostock-Damerovv  (Eisenbetonkon- 
struktionen  der  Einsegnungshalle  der 
Friedhofsneubauten  in  Rostock-Dame- 
row).  J.  Gaugusch.  Describes  a  structure 
with  an  arched  roof.  Mathematical.  Ills. 
3600  w.  Beton  u  Eisen — April  23,  1910. 
No.   142 16  F. 

See  also  Regulations,  and  Stacks,  under 
CoN.STRUCTioN ;  Rcinforccd  Concrete,  un- 
der Materials  of  Construction;  Water 
Works,  under  Water  Supply;  and  Docks, 
under  W atf.rways  and  Harbors. 
Retaining  Walls. 

The  Theory  of  luirth  Pressure  on  Re- 
taining Walls  CZur  Thcorie  des  Erd- 
druckes  auf  Stiitzmauern).  Max  Ritter. 
Mathematical.  Ills.  2700  vv.  Schwciz 
Bau — April  9,  19 10.     No.  14086  B. 

See  also  Concrete,  under  Construction. 
Stacks. 

Concrete  Chimney  Construction.  Carl 
Weber.  Illustrated  account  of  the  au- 
thor's work,  showing  the  adaptability  of 
rein  forced-concrete  for  chimney  construc- 
tion and  its  advantages  over  other  types. 
The  theory  and  design  arc  also  discussed. 
6^oo  w.  Cement — April,  19 10.  No. 
i.37««  C. 
Steel. 

Framework  of  New  22d  Regiment  \\- 
mory,  New  York  City;  A  Three-Hinged 
/\rch  Roof  with  C'antilever  Skewback 
Supports.  Illustrated  description  of  a  new 
ap()licati()n  of  3-hinged  arch  roof  fram- 
ing. i5<x)  vv.  i*"-ng  News — May  5,  1910. 
No.    1.3776. 

New  Buildings  of  the  Jones  &  Laughliii 
Number  14  .Mill.  Illustrated  detailed. de- 
scription of  interesting  features  of  struc- 
tural sk-el  work.  2500  w.  luig  Rec — 
May   14,    r9H).     No.    I39f)5. 

The  New  I'alloon  Shed  at  Aldersliot. 
Drawings,  illustrations,  and  description  of 
army  balloon  sheds  recently  built  in  I''ng- 
land.  iH(K)  vv.  ICngr,  Loud — May  13,  1910. 
\.).  i.|J53  ,\. 
Tunnels. 

Completion  df  the  Pemisylvania  Kiil 
road  Tuimels  and  Terminal  Station.  II- 
lustratiniis  and  informatinn  concerning 
this  beautiful  terminal  building  in  New 
York  City.  2(xk)  w.  Sci  Am — Mav  14. 
19  K).      Xo.    1 3X8/). 

The  Pemisylvania  Kailrnad  Terminal  in 
New    York.      Illustrations  and   brief    de- 


scription of  the  New  York  tunnel  exten- 
sion and  terminal  building.  3500  w.  Sci 
Am   Sup— May   14,   19 10.     No.   13888. 

New  York  Tunnel  Extension  of  the 
Pennsylvania  Railroad.  The  North  River 
Tunnels.  B.  H.  M.  Hewett  and  W.  L. 
Brown.  Describes  briefly  the  actual  de- 
signs finally  adopted,  the  actual  condi- 
tions met,  and  the  methods  of  construc- 
tion adopted.  Ills.  43000  w.  Pro  Am 
Soc  of  Civ  Engrs — April,  1910.  No. 
14341    E. 

I  he  New  York  Tunnel  Extension  of  the 
Pennsylvania  Railroad.  Meadows  Divi- 
sion and  Harrison  Transfer  Yard.  E.  B. 
Temple.  Illustrated  detailed  description 
of  his  portion  of  the  work.  3000  w.  Pro 
Am  Soc  of  Civ  Engrs — April,  1910.  No. 
14338   E. 

1  he  Elbe  Tunnel  in  Hamburg  (Der  El- 
betunnel  in  Hamburg).  A.  Kroitzsch.  De- 
scribes briefly  the  construction  of  two 
tunnels  under  the  Elbe  River.  Ills.  2500 
w.  Oest  Wochenschr  f  d  Oefifent  Bau- 
dicnsl — April  9,  1910.  No.  14209  D. 
Underpinning. 

Underpinning  a  300-Ton  Column  on 
Quicksand.  Brief  illustrated  description 
of  unusual  reinforcement  of  foundations 
found  necessary  in  New  York  City,  and 
the  methods  used.  800  w.  Eng  Rec — May 
14.  19(0.  No.  13909. 
Waterproofing. 

The  Waterproofing  of  Extensive  Rail- 
road Bridge  Floors.  Illustrates  and  de- 
scribes methods  used  for  the  extensive 
structures  approaching  the  large  terminal 
of  the  C.  &  N.-W.  Ry.  in  Chicago.  1500 
w.     iMig  Rec — May  14.   i()io.     No.  13908. 

MATERIALS   OF   CONSTRUCTION. 
Cement. 

Action  of  Sea  Water  on  Portland  Ce- 
ment. J.  M.  O'Hara.  Gives  results  of  in- 
vestigations made  by  the  writer  on  a  num- 
ber of  brands  of  Portland  cement  sub- 
jected to  the  action  of  sea  water.  1800 
w.  I'.ng  Rec  May  21,  1910.  No.  14157- 
Concrete. 

The  Preparation  of  Concrete;  I'Vom  a 
Selection  of  Materials  to  h'inal  Deposi- 
tion. Ilarry  I-'ranklin  Porter.  Discusses 
the  materials,  their  treatment,  the  func- 
tion of  cement,  etc.  i8(X)  vv.  Cornell  Civ 
l-'ngr— May,   1910.      Xo.   14310  C. 

'The  b'ifects  of  Sewage  and  Sewage 
Gises  on  Portland  t\Mnent  Concrete.  Sid- 
ney II.  Chambers,  .\bstract  of  an  article 
read  before  the  Concrete  Inst.,  London. 
Describes  briefly  the  ci>nditions  and  the 
character  of  the  sewage,  and  the  investiga- 
tions that  seem  to  prove  that  under  cer- 
tain conditions  the  gases  cause  disintegra- 
tion. 35(X)  w.  .\rcht,  Lond — April  29. 
i()io.  No.  \St^?,7  A. 
Paints. 

r.iinl  for  Iron  and  Steel,  b'rank  Neal. 
Gives  results  of  practical  experience.  1500 
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\v.       j'lur    Assii    «»f    lvn.i;iijD^    Soc's      April. 
i<H<>.     NO.   14.^24  C. 
Reinforced  Concrete. 

Kfiii forced  CoiuTcli-  and  Steel  I'lanie 
r>uildint;s.  F.  I'^  (i.  liad^er.  I  )isen.sses  the 
\aliie  of  concrete  as  a  material  for  eiicas- 
ini»-  steel  frames,  and  of  rein  forced-con- 
crete for  construction.  iS(X)  \v.  Cement — 
April,  1910.     No.  13790  C. 

Reinforced    Concrete    Colunms.       Peter 
(lillespie.     A  report  of  experimental  work, 
and    stateminl     of    inferences    from    evi- 
dence obtained.      Ills.     3CKX)  w.     Ap  Sci — 
\pril,    1910.      No.    14283   C. 

Spirally  Armored  Concrete,  A  letter 
from  A.  Considere,  giving  a  critical  re- 
view of  an  article  by  W.  Noble  Twelve- 
trees  whicli  discussed  the  tests  made  l)y 
Prof.  Arthur  N.  Talbot.  3000  w.  Enj^nt; 
— May  6,  1910.     No.  13977  A. 

Concrete  with  Spiral  Reinforcement 
(Der  umschniirtc  Bcton).  A  discussion 
by  M.  Considere  of  the  results  of  the 
tests  by  Prof.  Talbot  on  spirally  rein- 
forced columns.  Ills.  3500  w.  Bcton  u 
Eiscn — April  23.  19 10.  No.  14218  F. 
Timber  Preservation. 

The  New  Timber  Treating  Plant  of  the 
Eppinger  &  Russell  Co.  at  Jacksonville, 
Fla.  Grant  B.  Shipley.  Illustrated  de- 
scription of  this  new  plant  and  the  ar- 
rangements for  handling  tics,  piling  and 
lumber.  2500  w.  Eng  News — May  12, 
1910.     No.  13889. 

MEASUREMENT. 
Hydrographic  Surveying. 

The  ])ctermination  of  Ordinary  High 
Water  Plane  on  the  Pacific  Coast  of  the 
United  States.  A  discussion  by  D.  E. 
Hughes  and  Otto  von  Geldern.  Ills.  12000 
w.  Jour  Assn  of  Engng  Soc's — April, 
19 10.  No,  14320  C. 
Surveying. 

Primary  Transverse  Work  of  the  Bronx 
Topographical  Bureau,  New  York  City. 
Describes  methods  and  instruments  used 
for  accurate  work.  1700  w.  Eng  News — 
May  19,  1910.  No.  14125. 
MUNICIPAL. 
City  Planning. 

Second  National  Conference  on  City 
Planning  and  the  Problems  of  Conges- 
tion. An  outline  of  the  proceedings  at  the 
meeting  in  Rochester,  N.  Y.  4000  w^  Eng 
News — May  12.  1910,     No,  13894. 

Town  Planning — A  Review  of  tlie  Po- 
sition, Robert  H,  Hayncs.  Read  before 
the  Inc.  Assn.  of  Munic.  &  Co.  Engrs. 
Briefly  considers  various  systems,  discuss- 
ing details.  5500  w.  Surveyor — May  13, 
1910.     No.  14 1 88  A. 

The  Planning  of  Undeveloped  City 
.\reas.  Nelson  P,  Lewis.  Read  at  the 
Conference  in  Rochester,  N.  Y.  Dis- 
cusses mainly  the  conditions  of  American 
cities.  2500  w.  Eng  News — May  12,  1910. 
No.   13895. 

We  supply  cojfics  of  th 


C.\\\  Planning  ;ind  I'nildmg  Ordinances 
wilh  Respect  to  Small  Dwellings  (Stadt- 
bauplan  und  liauordnung  im  llinblickc 
auf  Kleinwohmmgen).  Josef  Nermann 
.Stiibbi'n.  Reviews  the  small-dwelling  sit- 
uation in  various  cities  and  cr)untries  and 
suggests  a  set  of  building  regulations. 
7()fxj  w.  Zeitschr  fl  Oest  Ing  u  Arch  Ver 
— April  22,  1910.     No.  I42(/)  D. 

The  Relation  of  Buildings,  Retaining 
Walls  and  Bridges,  and  'Jheir  Surround- 
ings to  City  Development.  John  R.  Rock- 
art,  J.  1).  Waterman,  and  C.  W.  Lord. 
A  general  discussion  of  imporvements  in 
various  cities.  Ills.  4500  w.  Jour  of  Pro 
Am  Inst  of  Archts — Dec.  16,  1909.  No. 
T 43.^8  N. 
Drainage. 

Preliminary  Work  in  the  Tallahatchie 
Drainage  District.  Data  from  a  paper  by 
A.  L.  Dabney,  read  before  the  111.  Soc. 
of  Engrs.  &  Surv.  concerning  a  district 
in  the  alluvial  valley  of  the  Mississippi 
River.  2200  w.  Eng  Rec — April- 30,  1910. 
No.  13629. 

The  Drainage  of  the  Mantovano-Reg- 
giano  District  (La  Bonifica  delT  Agro 
Mantovano-Reggiano).  Describes  an  ex- 
tensive drainage  system  in  this  part  of 
Italy.  Ills.  3200  w.  Monit  Tech — April 
20,  19 10.  No,  1404 1  D, 
Pavements. 

Suggestions  for  a  Rational  Formula  for 
Street  Pavement  Crowns.  G.  B,  Zahniser. 
Gives  various  rules  and  formulae  avail- 
able, w'ith  comments  and  suggestions.  2000 
w.  Eng  News— May  5,  1910.  No,  13775- 
The  Use  of  Concrete  in  the  Construc- 
tion of  Pavements.  James  Pearson,  Read 
before  the  Can,  Cement  Assn,  Shows  the 
important  part  Portland  Cement  or  con- 
crete is  taking  in  improving  the  quality 
of  pavements,  2500  w.  Can  Engr — April 
29,  1910.     No.  1364T. 

Wood  Paving.  James  P.  Norrington. 
Presents  an  account  of  wood  carried  out 
and  the  duration  of  the  pavements,  2000 
w.  Surveyor— -April  22,  1910,  No.  13720  A. 
A  Metallic  Plug  for  Wood-Block  Pave- 
ments (Un  Tampon  metallique  pour  le 
Ravage  en  Bois),  M.  P.  Toulon.  De- 
scribes a  device  used  in  Paris  for  prevent- 
ing deformation  of  wood  pavements 
tlirough  expansion  of  the  blocks.  Ills. 
1200  w.  Bui  Soc  d'  Encour — March,  19 10. 
No.  14008  G. 
Refuse  Disposal. 

Town  Scavenging  and  Refuse  Disposal. 
Hugh  S.  Watson.  Illustrates  and  de- 
scribes tvpcs  of  destructors.  2000  w. 
Munic  Engng— May,  1910.  No.  14272  C. 
Refuse  Disposal  in  Milwaukee.  Fred  S. 
Sly.  An  account  of  methods  and  plants 
used  during  the  past  thirty  years,  with 
illustrated  description  of  present  plant  and 
its  working.  5500  w.  Munic  Jour  &  Engr 
—May  4,  1910-    ^o-  ^.^75^'>- 

CSC  articles.     See  page  647. 
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Roads. 

Road  Administration  and  Maintenance. 
Logan  Waller  Page.  The  subject  is  treated 
from  the  economic  and  administrative 
points  of  view.  3500  w.  Jour  Fr  Inst— 
May,  1910.    No.  14292  D. 

Destructive  Action  of  Motor  Traffic  on 
Road  Surfaces  and  Methods  of  Construc- 
tion to  Prevent  It.  W.  H.  Fulvveiler.  Ills. 
Discussion.  9600  w.  Pro  Engrs'  Club  of 
Philadelphia — April,  1910.    No.  14270  D. 

The  Road  Question  from  the  Users' 
Point  of  View.  R.  J.  Mecredy.  Read  be- 
fore the  Irish  Road  Cong.  Describes 
conditions  in  Ireland.  4000  w.  Surveyor 
—May  13,  1910.     No.  14189  A. 

Trunk  Roads.  M.  A.  Ennis.  Read  be- 
fore the  Irish  Road  Congress.  Considers 
their  construction,  maintenance  and  con- 
trol. 2500  w.  Surveyor — April  22,  1910. 
No.   13722  A. 

Suitable  System  of  Public  Highways 
for  the  South.  Archer  B.  Ilulbert.  De- 
scribes condition  of  the  Southern  roads 
and  discusses  the  steps  that  should  be 
taken  for  their  improvement.  4500  w. 
Mfrs'  Rec — May  19,  1910.     No.  14 102. 

The  Highway  System  of  Los  Angeles 
County,  California.  Burt  A.  Heinly.  An 
illustrated  account  of  the  extensive  im- 
provements in  progress,  describing  meth- 
ods, and  structures  of  interest.  Ills.  3500 
w.  Munic  Engng— May,  1910.  No.  14273  C. 

Economical  Supply  of  Road  Metal.  John 
W.  Lcebody.  Read  before  the  Irish  Road 
Congress.  Gives  an  account  of  methods 
and  results  from  direct  ownership  of  a 
quarry.  2500  w.  Surveyor — April  22,  1910. 
No.  13723  A. 

Up-to-Date  Roads.  R.  O.  Wynne-Rob- 
erts. Refers  only  t)  macadamized  roads 
under  the  classification  of  national,  county, 
urban,  and  rural,  considering  each  in  de- 
tail. 4f)00  w.  Soc  of  Engrs — May  2,  1910. 
.\o.   14187  N. 

Sand-Clay   Road   Construction    in    K;in- 
sas  and  Some   Data  on   Its   Cf)st.     W.   S.. 
ricarhart.    Abstract  f)f  a  paper  read  at  tin- 
Missouri  Highway   ICngrs.  Assn.     jfXK)  w. 
Engng-Con — May  iH,  1910.     No.  14F1H. 

Road-Crust   Construction.     Jos.    Matlii 
son.     An  account  of  results  obtained  with 
a  road  surfaced  with   I'^crroinac.      ifnx^  \\ . 
.Surveyor — April  22,  1910.     No.  I372r  A. 

The  Use  of  Tar  on  Roads.  \.  D.  Whit- 
taker.  Read  before  the  So.  CJas  Assn. 
Describes  work  in  the  vicinity  of  Atlanta. 
Ga.,  and  the  prei)aratio»i  of  materials,  cost, 
etc.  Ills.  7fxx5  w.  I'ro  Age — May  lO. 
10 10.     No.   r3033. 

Tar-Macadam:  A  Tlea  for  Slandardi 
zation.  J.  Walker  Smith.  Discusses  the 
advantages  and  disadvantages  of  pitch 
macadam,  and  tar-concrete,  and  the  tests 
applied,  etc.  I20(X)  w.  Surveyor — April 
22.  1910.     No.  13710  A. 

The    Steam    Rolling    of    Roads.      E.    A. 


Hackett.  Read  before  the  Irish  Road 
Cong.  Deals  with  advantages  and  effec- 
tiveness of  steam  rolling,  2000  w.  Sur- 
veyor— May  13,  1910.  Serial,  ist  part. 
No.  14190  A. 

Convex,  Concave  and  Centre-Channel 
Roads.  Harold  G.  Turner.  Considers  the 
pros  and  cons  of  each  system.  2000  w. 
Surveyor — April  22,  1910.     No.  13718  A. 

See    also    Commercial    Vehicles,    under 
MECHANICAL    ENGINEERING,    Au- 
tomobiles. 
Sanitary  Stations. 

Public  Sanitary  Station  at  Brookline. 
Alexis  H.  French.  Illustrated  description 
of  a  structure  of  Portland  cement  con- 
crete. 700  w.  Jour  Assn  of  Engng  Soc's 
— April,  1910.    No.  14321  C. 

Public  Sanitary  Station  at  Lawrence. 
Arthur  D.  Marble.  Illustrated  description 
of  a  concrete  structure.  2200  w.  Jour 
Assn  of  Engng  Soc's — April,  1910.  No. 
14322  C. 
Sanitation. 

The  Ontario  Board  of  Health  Experi- 
mental Plant.  F.  H.  Chesnut.  Describes 
the  plant  and  its  work.  Ills.  2500  w.  Ap 
Sci — April,  1910.     No.  14282  C. 

The  Holding  Method  of  Milk  Pasteuri- 
zation. Charles  E.  North.  An  account  of 
the  evolution  of  this  method  of  protecting 
the  milk  supply,  with  a  brief  description 
of  the  apparatus  now  used  and  the  results 
obtained.  Also  editorial.  4500  w.  Eng 
News — May  12,  1910.     No.  13896. 

Municipal  Sanitation  (La  Reglementa- 
tion  dc  I'Habitation-  au  Point  de  Vue  de 
r Hygiene).  Maurice  Bellom.  An  outline 
of  the  regulations  governing  the  condem- 
nation of  unsanitary  buildings  in  France. 
Belgium  and  England.  33CX)  w.  Genie 
Civil — .April  2.  1910.  No.  14026  D. 
Sewage  Disposal. 

The  Royal  Commission  on  Sewage  Dis- 
posal. A  review  of  Appendix  IV  to  the 
b'ifth  Report  of  the  Royal  Commission  on 
Sewage  Disposal.  2500  w.  Engr,  Lond — 
April  22,  1910.  Serial.  ist  part.  No. 
13732  A. 

Sewage  Disposal  Ideals.  W.  C.  Eas- 
dale.  Defines  tlie  ideals  that  should  be 
aimed  at  in  tanks,  filters,  distribution,  etc. 
35(xi  vv.     Can  Engr — May  20,   igio.     No. 

Removal  of  Organic  Matter  from  Sew- 
age by  Screens  and  Tanks.  Kmil  Kuich- 
ling.  Gives  data  relating  to  the  efficiency 
of  line  screens,  showing  the  benefits,  and 
that  the  cost  is  nuich  less  than  that  of 
si-diiuttitation.  40CX)  w.  I'Jig  Rec — May 
21.   II)  10.     No.   14 1 53. 

Sewage  Dispos.d  Plant  at  Lancaster, 
New  York.  Plans  and  description  of  a 
plant  for  a  city  of  4000  population,  com- 
prising grit  chambers,  septic  tanks  and 
contact  beds.  1000  w.  Eng  Rec — May  7, 
1910.     No.  13799. 
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Sc\vap:e  Disposal  Works  at  Indiana, 
I'onnsylvaiiia.  Illustrated  description  of 
works  oxociitcd  in  plain  and  rcinforccd- 
(.'oncrcto  for  a  town  of  about  Stxx)  popu- 
lation. 2000  w.  I'Jit;  Krv-  April  ^o,  H)H). 
\o.  1.^628. 

Leicester  Sewage  Works.  K.  George 
Mawlcy.  Describes  a  system  of  pnrilica- 
tion  by  sedimentation  tanks,  single  con- 
tact beds  and  broad  irrigation  on  clay 
land.  4SOO  w.  Surveyor — April  29,  iQio, 
No.    13847  A. 

Glasgow  Sewage  Disposal.  Illustrated 
description  of  tlie  Sliieldliall  sewage  works 
and  main  drainage  scbeme.  3500  w.  Engr, 
1-ond — May  13,  1910.     No.  14256  A. 

1  !ie  Glasgow  Main-Drainage  Works.  Il- 
lustrated description  of  the  extensive 
scheme  for  the  purification  of  the  sewage 
of  the  city,  so  that  it  may  safely  be  passed 
into  the  River  Clyde.  4800  w.  Engng — 
April  29,  1910.  Serial.  ist  part.  No. 
13852  A. 

See  also  Purification,  under  Water  Sup- 
ply. 

Sewer  Pipe. 

Some  Experiments  on  the  Cost  and 
Durability  of  Cement  Drain  Tile.  W.  H, 
Day.  Read  before  the  Can.  Cement  & 
Concrete  Assn.  Gives  the  cost'  of  making 
cement  tile  by  hand,  and  a  report  of  solu- 
bility tests.  2500  w.  Cement — April,  1910. 
Xo. '13789  C.  ^ 

Sewers. 

Methods  of  Constructing  the  Western 
Ave.  Sewer,  Chicago,  111.  Illustrated  de- 
scription of  the  methods  employed  in  con- 
structing a  concrete  sewer,  without  rein- 
forcement. 1600  w.  Engng-Con — May  4. 
1910.     No.  13757- 

WATER  SUPPLY. 

Analysis. 

Chemistry,  and  the  Conservation  of  Our 
Water  Resources.  Prof.  Marston  Taylor 
Bogert.  Shows  the  importance  of  purify 
of  the  water  supply,  and  the  services  of 
the  chemist  in  determining  its  quality. 
1200  w.  Jour  Fr  Inst — May,  1910.  No. 
14294   D. 

Aqueducts. 

The  Progress  of  the  Los  Angeles  Aque- 
duct. An  illustrated  account  of  this  great 
engineering  work,  and  the  rapid  progress 
made  in  its  construction.  3500  w.  Eng 
Rec — May  21,   1910.      No.   14147. 

The  Los  Angeles  Aqueduct:  Structural 
Details,  Economic  Studies,  Working  Or- 
ganization, and  Service  Constructions. 
Outline  of  the  development  and  character 
of  this  great  engineering  work  and  of  its 
management.  Ills.  5500  w.  Engng-Con 
—May  4,  1910.     No.  13758. 

Dams. 

Some  Recent  Considerations  of  Stresses 
in  High  Masonry  Dams.  Charles  E.  Mor- 
rison. Outlines  the  analysis  given  in  a 
paper  by  L.  W.  At'cherley  "On  Some  Dis- 
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regarded  Points  in  the  Stability  of  Ma- 
sonry Dams,"  calling  attention  to  some  of 
the  (liscussion  which  ff>llowcd,  in  order  to 
indicate  the  status  of  the  tlie(;ry  involved 
in  the  design  of  such  structures.  7000  w. 
Sell  of  Mines  Qr— Jan.,  1910.  X'o.  14301  D. 
Discharge  Coefficients. 

Coefficients  of  Discharge  for  Flow 
riirough  a  Notch  in  the  McCall  Ferry 
Dam.  R.  11.  Anderson,  lllu.strates  and 
describes  cjcperiments  made  to  determine 
a  coefiicient  of  discharge  to  be  applied  in 
estimating  the  flow  through  similar  open- 
ings. 1400  w.  Cornell  Civ  h:ngr— May, 
19 10.  No.  14307  C. 
Filtration. 

Water  Filtration  in  Theory  and  Prac- 
tice. George  C.  Whipple.  Deals  with  the 
requirements  of  a  water  supply,  methods 
of  purification,  theory  of  filtration,  coagu- 
lation, aeration,  disinfection,  etc.  Ills.  7500 
w.    Can  hjigr— May  6,  1910.     Xo.  13816. 

Toronto    Filtration    Plant.      Francis    F. 

Longley.    Illustrated  description  of  a  plant 

for  purifying  lake  water.    2200  w.    Munic 

Jour  eK'   ICngr— Mav   18,   1910.     No.   141 12. 

Fort  William. 

Fort  William  Water  Supply.  II.  Syd- 
ney Hancock,  Jr.  An  illustrated  account 
of  an  undertaking  carried  out  under  un- 
favorable conditions.  Especially  describes 
the  difficulties  encountered.  33500  w.  Can 
Soc  of  Civ  Engrs — 1910,  No.  14297  N. 
Impurities. 

Lead  in  Drinking  Water.     A  discussion 

of  the  troubles  in  Great  Britain  from  the 

moorland  waters  and  lead  piping.    2000  w. 

Engr,  Lond— April  29,  1910.  X'o.  13858  A. 

Irrigation. 

The  Economy  Resulting  from  the  Use 
of  the  Level  on  the  Farm.  George  M. 
Lewis.  Suggestions  for  increasing  the 
efficiency  of  water  in  irrigated  districts. 
1400  w.  Jour  Assn  of  Engng  Soc's — 
April,   1910.     No.   14323  C. 

Field  Location  of  Canals  for  Irrigation. 
L.  R.  Balch.  Describes  the  preliminary 
and  final  location.  1500  w.  Pub  Works — 
Feb.,  1910.     No.  14178  A. 

Method  of  Lining  an  Irrigation  Canal 
With  Cement  Plaster,  With  a  Discussion 
on  Cement  Plaster  versus  Lime  and  Ce- 
ment Plaster.  W.  D'Rohan.  Describes 
work  on  a  canal  of  the  Standley  project, 
Colorado.  2000  w.  Engng-Con — May  18. 
19T0.  No.  141 19. 
London. 

London  Water  Supply.  A  discussion  of 
the  future  water  supply  and  explanation 
of  the  "progressive  scheme"  adopted.  2500 
w.  Engr,  Lond — April  29,  19 10.  No. 
I38()_'  A. 
Panama  Canal. 

Hydraulics  of  the  Chagrcs  River.  Gen. 
Henry  L.  Abbot.  Shows  that  the  water 
supply  for  the  Panama  Canal  will  be  fully 
adequate  for  its  operation.     .3000  w,     En- 

articles.     See  page  647- 
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gineering      Magazine — June,      1910.      No 

Pipe  Corrosion. 

Deoxidizing  Water  to  Prevent  Corro- 
sion of  Steel  Mains.  An  account  of  an  in- 
vestigation instituted  by  the  Australian 
Government  to  determine  the  best  meth- 
ods for  checking  the  corrosion  of  the  steel 
mains  of  the  Coolgardic  water-works  and 
the  recommendations.  2500  w.  Eng  Rec 
—  May  Ji.   1910.     Xo.    141 54. 

Pipe  Flow. 

Friction  Head  Hydraulics  and  Pipe 
Flow  Diagrams.  Ernest  W.  Schoder.  Con- 
siders the  flow  of  water  in  pipes  from  the 
standpoint  of  friction  head.  Mathematical. 
2200  w.  Cornell  Civ  Engr— May,  1910. 
Xo.  14308  C. 

Pipe  Lines. 

'I'he  Hydrostatic  Chord.  Raymond  D. 
Johnson.  With  discussion  of  its  applica- 
tion in  the  design  of  large  pipes  of  rein- 
forced concrete.  1500  w.  Jour  Am  Soc  of 
Mcch  Engrs— May,  1910.     No.   14334  F- 

Purification. 

Some  Recent  Developments  in  the  Puri- 
fication of  Public  Water  Supplies.  R.  S. 
Lea.  Illustrates  and  describes  improve- 
ments in  apparatus  used,  in  mechanical 
fdters,  and  in  methods  of  purifying  the 
water  supply.  7000  w.  Can  Soc  of  Civ 
Engrs— April  28,  1910.     No.  14298  N. 

Some  Phases  of  the  Water  Purification 
Problem— As  Related  Especially  to  Sacra- 
mento Conditions.  Charles  Gilman  Hyde. 
Considers  the  available  sources,  the  re- 
(|uirements.  rapid  sand  filtration  and  its 
efficiency,  use  of  coagulants,  sterilization, 
etc.      8500  w.      Cal   Jour  of   Tech— May, 

i9ro.     No.   14304.        ^  ^^^  ,  ^ 

The  Disinfection  of  Water  and  Sewage. 
I'.arle  Pi.  Phelps.  Brief  review  of  pro- 
cesses developed  antl  the  history  of  chem- 
ical disinfection  of  water.  Also  the  dis- 
infection of  sewage  and  the  cost.  General 
discussion.  7000  w.  Pro  Engrs'  Club  of 
pl,il;i„Af)ril.    U)\o.     No.    I-I-27T    ^^• 

Reservoirs. 

Rccoiinaissatue  Method  of  Drterminmg 
the  Volume  of  Reservoir  Sites.  Horace  W. 
Slieley.  Gives  the  writer's  mitbod  of  ob- 
taining such  data,  claiming  greater  accu- 
racy than  in  the  usual  i-stimale.  5(KX)  w. 
Iviig   Kcc     April  3'>.    """.     N«'-   I3^'-.'^- 

Sterilization.  ..-  ,  , 

Stcrili/atioii  of  Water.  Messrs.  VValdeii 
and  Powell.  I'Vnin  a  paper  before  the 
\m  Water-Works  Assn.  describing  ex- 
iuriments  and  methods  at  Baltimore.  Md. 
.VKH1  w.     Munic  Engng— May.  iQio-     No. 

Water  Towers. 

A     Concrete     Water      lower     ( <.  hatcau 
d'l'au  en  Beton  arme).    Describes  a  struc 
ture  at  Ixellcs.  near  Brussels.     Ills,     i^km) 
w       Genie     Civil-April     o,      loio       No. 


14028  D. 


"Water  Works. 

The  Ripon  Water-Works  Decision. 
Gives  an  outline  of  a  method  of  appor- 
tioning the  expenses.  3000  w.  Eng  Rec — 
April  30,  1910.     No.  13631. 

Reinforced  Concrete  Water  Works  Con- 
struction. Frank  C.  Perkins.  Illustra- 
tions and  description  of  features  of  the 
Indianapolis  water-works.  1200  w.  Sci 
Am— May  7,  1910.  No.  13784- 
Wells. 

I'^volution  of  Well-Drilling  Machinery. 
John  L.  Cowan.  An  account  of  early 
methods  and  the  first  drilling  through  solid 
rock.  2200  w.  Min  &  Sci  Pr — May  14, 
1910.     No.   14T32. 

WATERWAYS  AND  HARBORS. 
Barge  Canal. 

Construction  of  the  New  York  State 
Barge  Canal  Through  Little  Falls.  D.  A. 
Watt.  An  illustrated  article  describing 
conditions  and  work  at  this  point.  4500 
w.  Eng  Rec — May  7,  1910.  No.  13796. 
Chicago. 

The  Chicago  Harbor  Problem.  Report 
of  the  Committee.  A.  Bement,  Chairman, 
and  Messrs.  W.  L.  Abbott,  L.  E.  Ritter. 
E.  C.  Shankland  and  Willard  A.  Smith. 
Also  general  discussion.  6000  w.  Jour 
W  Soc  of  Engrs — April,  1910.  No. 
14326  D. 
Docks. 

A  Reinforced  Concrete  Dock.  A.  P. 
Brown.  Illustrated  description  of  a  re- 
cently completed  dock  at  Detroit,  Mich. 
i2(X)   w.      Eng   Rec — May  21,    1910.      No. 

14155- 
England. 

The    Relation    of    Canals    to    Railway 

Transport.     S.  Whettal.     A  discussion  of 

the    water    question    in    England.       2000 

w.  Cassier's  Mag— May,  1910.  No.  13954  B. 

Germany. 

Waterway  Development  in  Wurtemburg 
( Wiirttembergergische  Grossschiffahrts- 
pliine).  H.  Werner.  A  brief  review  of 
the  Danube-Neckar  and  Danube-Boden- 
sec  canal  projects.  Ills.  2000  w.  Glasers 
Aim  April  15.  lOio.  No.  14203  D. 
Lighthouses. 

Lighthouse  Practice  in  the  Netherlands 
(  Eeiiige  Mededeeliiigen  over  de  neder- 
landsche  Kustverlichting).  B.  A.  Verhey. 
\  general  review  of  coast-lighting  prac- 
liiT.  Ills,  (xino  w.  De  Ingenieur — .\pril 
_'.  1 1)  10.  No.  14248  D. 
Locks. 

riu-  Canadian  Hydraulic  Lift  I^icks 
Walter  J.  P'rancis.  Illustrated  descrip- 
tion of  tile  locks  on  the  Trent  Canal  sys- 
tem. 3()(x)  w.  Engr.  Loud — .\pril  29. 
Kiio.     Serial,     ist  part.     No.  \T>^$y  A. 

See    also     Concrete,    under     CoN-^-^TRia- 

TIOM. 

Mississippi  River. 

An   I'.inergeiicy   in    the    Life  of  a    River. 
Robert   S.   Taylor.      A   discussion   of   the 
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Mississippi  Kivcr  below  Cairt),  i^iviii>{  rea- 
sons why  the  GovcrnnuMit  should  be  re- 
sponsible for  its  roKnl«'t'oii.  Maps.  5000 
w.  I'!ii^:  Xi'ws — Mar  5.  i()io.  \o.  137S0. 
Panama  Canal. 

(."  )i)(Kiisi(l   l-'acls  on  the   Tanama  Canal. 
Intorniatioji  based  on  the  authority  of  tlic 
Isthmian     Canal     Connnission.     2500     \\. 
l!ngn>f-Con — May    iS.   i(;io.     No.  141JO. 
Piers. 

Coalini;  l^ior  al  1  lampion  Roads.  War- 
ren ().  koiiers.  Illnslraled  description  of 
the  large  electrically-operated  pier  at  the 
soaboard-terniinal  of  the  Virginia  My. 
ijoo  w.  Power — May  17,  igio.  Xo.  i.^g.io. 
Pollution. 

A  British  Decision  Regarding  River 
Pollution.  Concerning  an  action  brought 
to  restrain  the  discharging  of  sewage  ef- 
fluent into  the  river  Tame.  2500  w.  Eng 
Rec — April  30,   1910.     No.   13627. 

The  North  Shore  Channel  of  the  Sani- 
tary District  of  Chicago.  C.  R.  Dart.  Il- 
lustrated detailed  description  of  work  for 
the  protection  from  sew\'ige  pollution  of 
l^ake  Michigan,  north  of  Chicago.  6000  w. 
Eng  Rec — May  14,  19 10.     No.  13903. 

Stipulations  Between  the  United  States 
and  the  Passaic  Valley  Sewerage  Commis- 
sion Regarding  the  Discharge  of  Sewage 
into  New  York  Bay.  1500  w.  Eng  News 
— May  12.  1910.  No.  13893. 
River  Improvements. 

The  Policy  of  River  and  Harbor  Im- 
provements.     Comments    taken    from    re- 


marks of  Senator  liurton  criticizing  the 
policy  of  conducting  such  improvements. 
2S00  w.  I'.ng  live  May  /  |.  igio.  No. 
I3'><>-I- 

Soil  Erosion. 

ihi-  P.ehavior  of  a  .Stream  Carrying 
Sand  and  the  EfTect  of  Sand  on  the  .Meas- 
urement of  Piottom  Velocity.  !•'..  C.  Mur- 
phy. Describes  interi>ting  phenomena  of 
sand  transportation  and  discusses  the  ef- 
fect on  the  measurement  of  bottom  veloc- 
ity. Diagrams.  I5fx)  w.  ICng  .News — 
Alay    k;,    1910.      No.    14123. 

St.  Lawrence  River. 

The  Problems  of  Winter  Navigation  on 
the  St.  Lawrence  River.  If.  T.  Barnes. 
Describes  some  icebreakers  and  their 
work,  ice-forming  problems,  keeping  chan- 
nels open,  etc.,  and  gives  results  of  the 
work  of  the  Elood  Commission.  Ills.  6500 
w.     Can  Engr — May  13.   rgfo.     No.  13934. 

Water  Powers. 

Water  Power  of  the  South.  II.  A.  Von 
Schon.  Aims  to  show  that  there  is  suffi- 
cient power  available  to  supply  all  the 
power  needs  of  Southern  manufacturers. 
Ills.  1700  w.  Mfrs'  I^ec — May  12,  1910. 
Serial,    ist  part.    No.  I3<^73. 

MISCELLANY. 
Building  Transfer. 

Moving  a  200-Ton  Pier-Shed  on  Scows, 
Illustration  and  description  of  the  transfer 
of  a  large  steel  shed  in  New  York  City. 
900  w.  Eng  Rec — May  21,  1910.  No.  14150. 


ELECTRICAL  ENGINEERING. 


COMMUNICATION. 
Printing  Telegraphs. 

Electric  Printing  Telegraphs  in  the  Ber- 
lin Police  Headquarters  (Der  elektrische 
Spaltenferndrucker  im  Berliner  Polizei- 
prasidium).  Illustrated  description.  Serial. 
1st  part.  2000  w.  Elektrotechniker — April 
25.  19 10.  No.  14219  D. 
Radiotelegraphy. 

W'ireless  Telegraph  Apparatus  for  Con- 
testants of  the  Gliddcn  Tour.  Rene 
Homer.  Illustrates  and  describes  the  ar- 
rangements. Tooo  w.  Sci  Am — May  14, 
J910.     No.   I3«^S3. 

New  Methods  of  Transmission  Em- 
ployed in  Wireless  Telegraphy.  G.  Ferrie. 
Reviews  the  methods  tried  to  obtain  se- 
curity, and  describes  a  simple  wave  meter 
invented  by  the  author.  1800  w.  Elect'n, 
Lond— May  6,  1910.     No.  13963  A. 

New  Radiotelegraphic  Systems  (Les 
nouveaux  Procedes  de  Telegraphic  sans 
Eil).  H.  Marchand.  -\n  illustrated  de- 
scription of  tli<c  Peukert  system.  1500  w. 
L'Elccni— Aprjl   2.    1910.     No.    1.1017   D. 


See    also    Frequency,    under    .Me.asukK- 

MENT. 
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Telegraphy. 

Telegraphy  and  Telephony  :  Professor 
P^lcming's  Postgraduate  Lectures.  G.  B. 
Dyke.  Gives  the  examination  questions 
submitted  by  Prof.  J.  A.  Eleming  at  the 
close  of  his  lectures,  with  solutions  by  the 
author.  500  \v.  Elec  Engr,  Lond — May 
13,  1910.     No.  14182  A. 

Electrostatic  Charging  of  Telegraph 
Wires  by  Locomotives.  Abstract  of  an 
article  by  R.  W.  Weightman  concerning 
peculiar  electrostatic  phenomena.  1500  w. 
Engr.  Lond — April  22,  1910.    No.  13736  A. 

Telemechanic. 

Tclcmechanic  (Telemecani(iue).  J.  A. 
Montpellier.  The  first  part  (lescribes  the 
system  devised  by  Baron  dTvry.  Ills. 
Serial,  ist  part.  2000  w.  L'Elecn — April 
30.  i(;i{).     No.  1 402 1  D. 

Telephone  Lines. 

Long  Underground  Telephone  Lines  on 
Pupin  System.  A.  Ebeling.  Describes  in 
detail  a  special  series  of  experiments 
which  seem  to  show  that  no  hindrance 
now  exists  against  the  placing  of  tele- 
phone cables  underground.  4500  vv.  Elec 
Wld — May   12.   1910.     No.    1.3916. 


6i6 


THE    ENGINEERING    INDEX. 


Aerial  Telephone  Lines  on  the  Pupin 
System,  B.  S.  Cohen.  Notes  on  a  paper 
read  by  A.  Ebeling.  Gives  particulars  of 
the  loading  adopted  on  lines  in  Germany, 
and  of  the  results.  Ills.  1700  \v.  Elect'n, 
Lond — May  6,  1910.  No.  13965  A. 
Telephone  Relays. 

A  Telephone  Relay.  S.  G.  Brown.  De- 
scribes the  present  form  of  the  author's 
telephone  relay,  which  magnifies  the  feeb- 
lest currents  about  20  times.  Also  de- 
scribes an  electric  stethoscope.  Ills.  4500 
w,     Inst  of  Elec  Engrs — May,  1910.     No. 

13959  N- 
Telephony. 

Some  Notes  on  Telephony.  H.  Harri- 
son, General  information  pertaining  to 
telephony  which  is  not  readily  available. 
2200  w.  Sib  Jour  of  Engng — May,  1910. 
No.  143 16  C. 

Discussion  on  "Modern  Automatic  Tel- 
ephone Apparatus,"  New  York,  Vth.  jf, 
1910.  Discussion  of  the  paper  of  W.  Lee 
Campbell.  8200  w.  Pro  Am  Inst  of  Elec 
Engrs — May,  1910.    No,  14350  F, 

New  Telephone  Systems  (Nieuwere 
Telefoonstelscls).  •  C.  L.  van  der  Bilt. 
Describes  a  number  of  systems,  with  il- 
lustrations from  practice  in  the  Nether- 
lands. Ills.  20000  w,  De  Ingenieur — 
April  30,  1910,     No.  14259  D. 

See  also  Telegraphy,  under  Communi- 
cation'. 
Telephotography, 

Telegraphy  of  Photographs,  Wireless 
and  by  Wire.  T,  Thorne  P>aker.  Ex- 
plains the  telectrograph  system  as  used 
by  the  Daily  Mirror,  refers  to  the  work 
of  Prof.  Korn  with  selenium  cells,  and 
gives  particulars  of  wireless  transmission. 
5000  w.  I'^lect'n,  Lond — April  29,  1910. 
No.  13844  A. 

The  Thornc-Baker  Tele-Photographic 
.Apparatus.  Illustrated  descriplion  of  an 
instrument  for  transmitting  pictures  with 
and  without  wires,  1500  w.  Sci  Am — May 
21,  loio.     No.  14127. 

DISTRIBUTION. 
Fault  Location. 

Simple    Tists    for    I^jcaling    I'aulls    in 
Circuits.     W,  T.  Ryan.     Describes  sitnple 
galvanometer  tests.     Ills,     ^(lo  w.     Power 
—  May  24,   T910.     No,   14266, 
Insulation. 

Tests  on  Mica  Tubes.  Dr  K.  I'isdic'r. 
Abstract  translation  from  liU'c.  Zcit. 
(iivcs  comparative  tests  showing  the  supe- 
riority of  a  new  type  of  mica  tube  con- 
taining no  paper  and  practically  no  bind- 
itig  material.  800  w.  Elect'n,  Lond — 
May  6,  loio     No.  i.v/'t    N 

DYNAMOS  AND  MOTORS. 
A,  C,  Dynamos. 

The    Single-Phase    Commutator    Gener- 
ator.     Val.   A.   Fynn.      Characteristics   of 
the   synchronous,    single-phase,   .^hniit.    in 
duction   generator   with   mi.xed   exciiati^)n. 

Wt  supply  copies  of  these 


3000  w.    Elec  Wld — Alay  26,  1910.    Serial, 
1st  part.     No,  14391. 

Leakage  Reactance.  J.  Rezelman.  Gives 
test  results  of  the  reactance  of  a  four- 
pole  stator  winding  with  special  end  con- 
nections, confirming  conclusions  of  an 
earlier  article.  Ills,  800  w,  Elect'n, 
Lond — April  29,   191  o.     No,   13845  A. 

Parallel  Operation  of  Three-Phase  Gen- 
era-tors with  Their  Neutrals  Interconnect- 
ed. George  I.  Rhodes.  Shows  that  alter- 
nators as  usually  designed  and  built  are 
not  suited  for  parallel  operation  with  their 
neutrals  interconnected,  but  that  it  seems 
possible  to  build  generators  which  can  op- 
erate properly,  4500  w.  Pro  Am  Inst  of 
Elec  Engrs — May,  19 10.  No,  14346  F. 
A.  C.  Motors. 

Calculation  of  the  Overhang  Leakage 
in  Three-Phase  Motors.  Dr,  M,  K'oss. 
Abstract  of  an  article  in  the  Elec.  und 
Maschinenhaii.  Shows  how  the  leakage 
of  the  coil  ends  of  an  induction  motor  or 
alternator  can  be  found,  800  w,  Elect'n. 
Lond — April  29,   1910.     No.   13846  A. 

Adjustable  Three-Phase  Operation  and 
Its  Laws  (Die  regulierbaren  Drehstrom- 
Getriebe  und  ihre  Gesetze).  Frederlcii 
Schmidt.  Reviews  the  development  of  the 
adjustable  three-phase  motor.  Ills.  6000 
w,  Elektrotech  u  Maschinenbau — April 
10,  1910.  No.  14226  D. 
Armatures. 

Detection  of  Faults  in  Small  Motor 
Armatures.  C.  Nosrac.  Illustrates  and 
describes  devices  successfully  used  by  the 
writer.  1300  w.  Elec  Wld — May  19,  1910. 
No.  14 166. 
Commutation. 

C'onnnutation  Phenomena  and  Mag- 
netic Oscillations  Occurring  in  Direct- 
Current  Machines.  G.  W.  Worrall.  Ab- 
stract of  a  paper  before  the  Birmingham 
Sec,  of  the  Inst,  of  Elec.  Engrs.  Dis- 
cusses the  theory  of  comnuitation  and  de- 
scribes research  work.  Ills.  3000  w. 
Elect'n,  Lond— May  13,  1910.  Serial,  ist 
part.     No.  14185  A. 

Conmiutation  in  Direct  Current  Ma- 
chines. C.  L.  Arnold.  Read  before  the 
Arc  Works  Engng.  Soc,  Chelmsford. 
Discusses  methods  of  suppressing  spark- 
ing, self-induction,  the  properties  of  the 
brnsli.  etc.  Diagrams.  4000  w.  l^lec  Engr, 
Loud— .April  29,   iQio.     No.   13840  A. 

Commutition  (La  Conunutation).  Ma- 
rins  l.atour.  A  discussion  of  the  theory 
of  comnuitation  based  on  recent!  litera- 
ture.    Ills,    /(xx)  w.    Bui  Soc  Tnt  d  Elecns 

Aj)ril.  i<)ro.     No.  14047  1'. 
D.  C,  Dynamos. 

Keeonstruction  of  Direct-Current  Ma- 
chines. W.  B.  Clayton  and  James  W. 
Craig.  Illustrates  and  describes  the  ap- 
plicafion  of  commutation  poles  to  motors 
•  ind  generators  already  instilled.  2500  w. 
I'.lec   Wld— May   5,    1910.      No.    13773- 
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D.  C.  Motors. 

Sic    I).    C".    J  )viianiiis.    uiulcr    Dvnamus 
AM)    .Motors. 
Iron  Losses. 

MxpcriiiuMit.il  Iiivrsli}^a(ions  on  Iron 
Losses  .'111(1  Mi'clianical  Immci's  on  Wiud- 
iiiRS  (ICxpcrinu'iiUlK-  Arhiidn.  I,  Uchcr 
I'jscnvcrluslc.  II.  Uihtr  iiKchaiiisclic 
Kriiflo  an  \Vickclko|)fcMi).  llcrr  Nic- 
tliaintncr.  An  iiitrodiutioti  to  llcrr 
C/opck's  paper.  Ills.  i5<k)  w.  I''k'klrotccli 
u  ISIaschiiuMibau — April  17,  h)IO.  No. 
M-'jS  J). 

Comparalivi-  liivcsti^'itions  of  Iron 
Losses  Duo  to  Single- riiase,  Jvolary  and 
MaRiieto-Static  MaH:neti/atioti  ( Vcrj^leich- 
endc  Versuclie  iiher  JMseiiverliistc  (lurch 
Weclisel-,  dreliendc  uud  luaKuetostalischc 
Ma.yiietisicrun.n ).  R.  Czcpck.  Results  of 
extended  experiments.  Ills.  Serial.  1st 
part.  40CXI  w.  Klektroteeh  u  AL'iscliincn- 
l)au — April  17,  igio.  No.  14J29  D. 
Vertical  Motors. 

Vertical  Motors,  with  Special  Reference 
to  Bearings  (Uebcr  Verlikahnotoren  niit 
besonderer  Beriicksichligung  der  Lagcr- 
konstruktioncn).  J.  Fischcr-llinncn.  Il- 
lustrated description  of  various  types.  3.S00 
w.  Elcktrotcch  u  Maschinenbau — April 
24,  19 10.     No.  14230  D. 

ELECTRO-CHEMISTRY. 
Electric  Furnaces. 

Improving  the  Output  and  Efficiency  of 
Existing  Electric  Eurnaces.  Carl  Tiering. 
Describes  simple  methods  and  rules  by 
means  of  which  it  may  be  determined 
whether  improvements  in  electric  smelt- 
ing can  be  made  by  changes  in  the  elec- 
trodes. 2000  w.  Met  &  Chem  Engng — 
May,  19 10.     No.   13700  C. 

Chemical  Reactions  at  Electrodes.  Res- 
ton  Stevenson.  Reviews  electrochemical 
reactions  in  liquid  solutions,  particularly 
in  aqueous  solutions.  4000  w.  Met  & 
Chem  luigng — May,  1910.  No.  13691  C. 
Electrolysis. 

The  Development  of  the  Theories  of 
I'^lectrolysis  and  Polarization  (Die  Ent- 
wieklung  unserer  Kenntnisse  iiber  Elek- 
trolyse  und  Polarisation).  M.  Le  Blanc. 
A  review  of  their  development  »and  pres- 
ent form.  Ills.  5200  w.  Zeitschr  d  Oest 
Ing  u  Arch  Ver — April  29,  1910.  No. 
MJf)8  D. 
Electrometallurgy. 

J'Jectric  Eurnaces  in  Non-Fcrrous  Met- 
allurgy. Joseph  W.  Richards.  Discusses 
in  detail  the  use  of  electric  furnaces  in 
the  operations  of  non-ferrous  metallurgy. 
2000  w\  Met  &  Chem  Engng — May,  1910. 
No.  I368<S  C. 
Electroplating. 

Modern  I'^lectroplating  Plant.  Brief  de- 
scription of  the  plant  at  the  works  of  the 
National  Cash  Register  Co.,  Dayton,  Ohio. 
Ills.  1500  w.  Met  &  Chem  Engng — May, 
1910.     No.   13699  C. 


Laboratories. 

I  he  Electrical  Testing  Lalxjratorics  and 
J'llectrochcmistry.  Clayton  II.  Sharp.  De- 
scribes in  <letail  the  points  in  the  equip- 
ment most'  important  for  electrochemical 
work.  Ills.  55<K)  w.  Met  &  Chem  Engng 
— May,  1910.     No.  13692  C. 

ELECTRO-PHYSICS. 

Dielectrics. 

The  J'olari/.ation  <>[  Dielectrics  in  a 
Steady  Eield  of  Force.  W.  M.  Thornton. 
Abstract  of  a  paper  before  the  Phys. 
Soc.  An  account  of  experitnents  in  the 
polarization  of  dielectric  ellipsoids  and 
cylinders  suspended  in  a  steady  electric 
lield.  3(KX)  w.  JCIect'n,  Lond— April  22, 
i')io.     No.  13712  A. 

Electrification. 

Dependence  of  the  Weight  of  a  Body 
on  Its  State  of  h'lectrification.  L.  South- 
erns. Abstract  of  a  paper  read  before  the 
Canibridge  Phd.  Soc.  Experimental  in- 
vestigation to  detect  change  of  weight  due 
to  electrification.  Ills.  2000  w.  Elcct'n, 
Lond — April  22,  1910.    No.  13713  A. 

Electrotherapeutics. 

J  ligh-Frequency  Currents  in  Medicine 
and  in  Wireless  Telegraphy  (Haute  Fre- 
(|uenee  medicale  et  Tek'graphie  sans  Fil). 
M.  d'Arsonval.  Describes  electrothera- 
peutic  devices  borrowed  from  wireless  tel- 
egraphy. Ills.  5500  w.  Bui  Soc  Int  d 
h'lccns — April,  1910.     No.  14046  F. 

Induction  Coils. 

^  On  the  I'^fTect  of  Shunting  Inductive 
Coils.  G.  W.  O.  Howe.  Shows  geomet- 
rically that  although  the  effective  resist- 
ance may  be  increased  by  shunting  a  high- 
ly inductive  coil  by  a  non-inductive  re- 
sistance, the  impedance  is  not  increased. 
500  w.  Elcct'n,  Lond — April  22,  1910.  No. 
13711  A. 

Magnetic  Properties. 

Magnetic  Properties  of  Materials. 
Charles  P.  Steinmetz.  Arguments  on  be- 
half of  the  theory  that  magnetic  alloys 
owe  their  ferro-magnetic  properties  to 
some  particular  constituent  or  constitu- 
ents. Also  editorial.  1300  w.  Elec  Wld — 
May  12,  1910.     No.  13917. 

Retentivity  of  Magnet  Steels.  A  sum- 
mary of  results  of  a  series  of  experiments 
in  Austria.  1500  w.  Ir  &  Coal  Trds  Rev 
— May  6.  19 10.     No.  13997  A. 

GENERATING  STATIONS. 

Accumulators. 

See  Electric  Power,  under  MINING 
AND  METALLURGY,  Coal  and  Cokr; 
and  Motor  Cars,  under  RAILWAY  EN- 
GINEERING, Motive  Power  and  Equip- 
ment. 

Central  Stations. 

Reconstruction  of  a  Country  Plant.  Par- 
ker H.  Kemble.  Illustrated  description 
work  made  necessary  by  the  consolidation 
of  two  Connecticut  companies.  3300  w. 
Elec  Wld — May  5,  1910.     No.  13772. 
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Electricity  Supply  and  Transmission  in 
St.  Louis.  Illustrated  description  of  the 
system  of  the  Union  Electric  Light  and 
Power  Company.  6500  w.  Elec  Rev,  N  Y 
— May  21,  1910.     No.  14146. 

Union  Electric  Light  and  Power  Com- 
pany. Illustrated  detailed  description  of 
the  electrical  generation  and  distribution 
of  energy  for  lighting  and  motor  service 
in  the  city  of  St.  Louis  and  suburbs.  Also 
of  the  administrative  and  business  meth- 
ods. 19000  w.  Elec  Wld— May  19,  19 10. 
No.  14 163. 

Electrical  Department  of  the  Metropol- 
itan Street  Railway,  New  York.  An  il- 
lustrated statement  of  the  most  important 
work  accomplished  by  this  department 
since  1907.  2500  w.  Elec  Ry  Jour — May 
21,   1910.     No.   14129. 

The  Danville  Central  Station  Systeni. 
Illustrated  description  of  the  transmis- 
sion system,  power  plant,  and  operating 
features.  2000  w.  Elec  Wld — May  26, 
1910.  No.  14390. 
Costs. 

Cost  of  Generating  and  Distributing 
Electricity  for  Lighting  and  Power,  New 
York  Edison  Co.  An  analysis  of  the  cost 
to  the  New  York  Edison  Co.  which  pro- 
duces nearly  70  per  cent  of  the  electricity 
used  for  lighting  in  New  York  City.  1800 
w.  I''ngng-Con — May  ii,  1910.  No.  13912. 
Economics. 

Central-Station  Output  and  Productive 
Economy.  Discusses  the  advantages  of  a 
large  output,  giving  comparative  results. 
2000  w.  Elec  Wld — May  19,  19 10.  No. 
14162. 
Fire  Hazards. 

Common  I'ire  Hazards  of  Electric  Light 
and  Power  Plants.  W.  J.  Canada.  Re- 
marks on  station  construction  and  on  pre- 
ventable lire  hazards  in  stations.  22()cj  w. 
\'.\vc  Wld  — May  19,  1910.  No.  141US. 
Hydro-Electric. 

A  (jeneral  Review  of  Hydroelectric  Va\- 
ginccring  Practice.  I'Vank  Kocstcr.  Third 
article  of  a  series  giving  an  illustrated  dis- 
cussion of  turbines,  water  wheels,  and 
mechanical  equipment  of  the  power  plimt. 
4<xjo  w.  ICnginccring  Magazine — June, 
1910.     No.    1437H  P>. 

Some  Considerations  in  Selecting 
I'-f|uipment  for  Hydro-I'.leclric  Plants.  M. 
II.  Collbohm.  (alls  attention  to  points 
in  the  design,  selection  and  arrangt-ment 
of  the  various  parts.  3500  w.  I'.lec  .Age 
— A|)ril,    1910.     No.    f3<)35. 

Commercial  Aspects  of  I  lydro  I'.lectric 
Plants  (Gcschiiftlichc  Aussichlen  von  hy- 
(Iraulisch  betriebrnen  I'!lektrizit;itswer- 
ken).  W.  V.  Winkler.  Considers  the  eco- 
nomics of  large  plants.  Ills.  3J(K)  w. 
Elcktrotcch  u  Masrhinenbin— April  3, 
19 10.     No.    14225   I). 

Economical  Utilization  of  Water  Power 
in  Lighting  and  Power  Systems  of  Large 

We  supply  copies  of  these 


Cities  (Die  Wirtschaftliche  Ausnutzung 
der  Wasserkrafte  in  den  Beleuchtungs- 
und  Kraftverteilungsanlagen  grosserer 
Stiidte).  Herr  Norbcrg-Schulz.  A  dis- 
cussion of  load  factor  and  power  cost. 
Ills.  3000  w.  Die  Turbine — April  5,  1910. 
No.  14090  D. 

The  Schaghticoke  Hydro-Electric 
Plant  (L'Installation  hydro-electrique  de 
Schaghticoke,  Etats-Unis).  Richard  Mul- 
len Describes  this  plant  on  the  Hoosic 
River  and  gives  results  of  tests.  Ills. 
4000  \\\  Tech  Mod — April,  19 10.  No. 
14013    D. 

Hydroelectric  Plant  of  the  Central 
Georgia  Power  Company.  Illustrates  and 
describes  a  plant  for  developing  the  power 
of  the  Ocmulgee  River.  2000  w.  Eng 
Rec — May  14,  19 10.     No.  13907. 

Richmond  &  Chesapeake  Bay  Plant. 
Warren  O.  Rogers.  Illustrated  descrip- 
tion of  a  combination  water  power  and 
steam  plant.  1400  w.  Power — May  3, 
1910.     No.  13668. 

The  Brattleboro  Hydro-Electric  Plant. 
Lauriston  Eredericks.  Illustrated  descrip- 
tion of  a  power  development  on  the  Con- 
necticut River,  utilizing  a  head  of  about 
15  feet.  1000  w.  Cassier's  Mag — May, 
1910.     No.  13949  B. 

Hydro-Electric  Installations  of  Sweden. 
Aubrey  V,  Clayton.  Explains  the  char- 
acteristics of  the  country  and  describes 
typical  installations.  Ills.  1200  w.  Inst  of 
Elec  Engrs — April.  1910.    No.  13708  N. 

An  Electric  Power  Plant  on  the 
Lontsch  (Elektrizitiitswerk  am  Lontsch). 
J.  Ehrensperger.  An  exhaustive  descrip- 
tion of  the  preliminary  investigations  and 
construction  of  a  power  development  in 
Switzerland.  Ills.  Serial.  1st  part.  3500 
w.  Schweiz  Bau — April  16,  1910.  No. 
14087  B. 

The  Cervara  Power  Plant  and  Power 
Transmission  to  Narni  (Das  Kraftwerk 
Cervara  und  die  elektr.  Kraftiibertrag- 
ung  nach  Narni).  L.  Pasching.  Illus- 
trated description  of  this  plant  in  Italy. 
35fx)  w.  Schweiz  Bau — April  2,  1910.  No. 
140S5    B. 

Cassibili  I'llectric   Power  Works,  Sicily. 
Illustrations,   with   brief   description   of   a 
recent  hydro-electric  plant.    500  w.    Engr, 
Lond— IVIay  6,  1910.     No.  I3<A?  A. 
Isolated  Plants. 

I'ileclric  Power  at  Messrs.  Cannnell, 
l.aird  &  Ct).'s  Trannnere  Works.  Illus- 
Irited  detailed  description.  1500  w.  IClcc 
Rev,  Lond— May  13,  1010.     No.  14184  A. 

New  Plant  at  l*>ircbenw(n>(l  Collieries. 
Kidsgrove.  Illustrated  description  of  an 
electrical  plant  for  the  surface  auxiliaries, 
and  to  a  large  extent  for  power  under- 
groniid.  J  plates.  2500  w.  Ir  &  Coal 
Tids  Rev  April  J2. 'u)io.  No.  13739  A. 
Load  Factors. 

.\verage  and   Maxituiuu  Loads.     Alton 

articles.     Hec  prnjc  6/7. 


ELBC'IKIC.IL    LNCINEIIRINC. 


6ig 


D.  Adams.     A  discussion  oi  average  and 
iiiaximmii  loads  in  stations  oi  various  ca- 
pacity.   Al.so  editorial.    2500  w.    Elcc  Wld 
—  May  !<).  i«)i<).     No.   14167. 
Protective  Devices. 

Si-c  same  title,  under  Tr.\ns.mission. 
Switchboards. 

riic  I'.volulion  of  th-c  S\vitchl:H)ard : 
Twenty  N'cars  Progress.  Saul  Lavine. 
Abstract  of  a  paper  read  before  the  Pills- 
burg  l-'lcc.  J'.oosters'  Club.  The  present 
lunnber  considers  the  early  skeleton 
switchboard  and  the  ornamental  switch- 
board. 1000  vv.  I'^lec  Rev,  N  Y — May  14, 
i(;io.     Serial.     1st  part.     No.   139.^0. 

lligh-Tension  Concrete  Switchboard 
Structures.  W.  R.  Stinemetz.  Gives  con- 
clusions from  the  standpoint  of  the  erec- 
tion engineer.  3000  v;^.  Elcc  Jour — May, 
It)  10.  No.  14J88. 
Switchgear. 

lligh-Tension  SwitcliRcar,  with  Special 
Reference  to  Mining  and  Colliery  Devel- 
opments. M.  B.  Field.  Abstract  of  a  pa- 
per read  before  the  S.  Wales  Inst,  of 
Kngrs.  Illustrates  and  describes  types, 
explaining  the  uses  for  which  they  are 
suited.  6500  w.  Ir  &  Coal  Trds  Rev — 
May  6,  1910.    No.  14100  A. 

The  Koula  Switch  Gear  for  Direct-Cur- 
rent Public  Lighting  (Fernschalter  fiir 
ofTcntliche  Bcleuchtung  in  Glcichstrom- 
zentralen,  System  Koula).  Describes  a 
system  recently  patented  in  Austria.  Ills. 
2000  w.  Elektrotcch  u  Maschinenbau — 
April  24.  iQio.  No.  1423 1  D. 
Voltage  Regulation. 

Automatic  Voltage  Regulators  for  Di- 
rect and  Alternating-Current  Plants  (Die 
selbsttatigcn  Spannungsrcgler  fiir  Gleich- 
strom-  und  fiir  Wechselstrom-Kraft- 
wcrkc).  J.  Schmidt.  Describes  and  dis- 
cusses various  types.  Ills.  Serial.  ist 
part.  6000  w.  Zcitschr  d  Ver  Deutscher 
Ing — April  16,  1910.     No.   14237  D. 

LIGHTING. 
Arc  Lamps. 

Progress  in  High-Intensity  Electrical 
Illumination  (Neuc  Aussicht'en  in  der 
elcktrischen  Starklichtbeleuchtung).  Kon- 
rad  Nordcn.  Describes  recent  develop- 
ments in  arc  lamps.  Ills.  7000  w.  Glascrs 
Ann — April   i,   19 10.     No.   14201  D. 

Sec  also  Street,  under  Lighting. 
Illumination. 

The  Distribution  of  Artificial  Light, 
b'rank  Marshall  Scantlebury.  Abstract'  of 
paper  read  before  the  Nat.  Assn.  of  Cot- 
ton Mfrs.,  Boston.  Describes  lamps  most 
generally  used,  discussing  reflectors,  etc. 
"2000  w.  Elcc  Rev,  N  Y— May  7,  19 10. 
Serial,     ist  parf.     No.  I37<"^7- 

The  Luminous  Efficiency  of  Incandes- 
cent Lamps.  W.  W.  Coblentz.  The  cmis- 
sivities  of  filaments  are  considered  from 
the  standpoint  of  their  reflectivities.     2500 

No.  14169. 


w.     Elcc  Wld— May  19,  1910 
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Calculation  of  Illumination  by  the 
Point-by  Point  Milliod.  Alfred  A.  Wohl- 
auer.  Refers  to  the  paper  by  Albert  V. 
Parks  on  the  grai)hical  method  of  calcu- 
li ling,  and  gives  a  simpler  way  developed 
i)y  the  author.  I2(kj  w.  hdec  Wld— May 
12,    1910.     No.    13919. 

The  Bearing  of  Rellection  on  Illumina- 
lion.  \.  S.  McAllister.  The«;retical  con- 
siderations relating  to  the  limits  of  re- 
llection as  dischjsed  by  the  absorption-of- 
light  method  of  calculating  illumination. 
.\Iso  editorial.  30(X3  w.  Elec  Wld — May 
2(),   1910.     No.   14393. 

Rellectors  for  Jnrandescenl  Lamps. 
Thomas  W.  Rolph.  Explains  the  advan- 
tages of  reflectors  and  gives  considera- 
tions in  regard  to  their  use.  3(xxj  w.  Elec 
Jour — May,  19 10.     No.  14285. 

Show  Window  Illumination.  J.  R.  Cra- 
valh.  Sh(jws  the  waste  due  to  inclHciency 
of  refiecting  surfaces,  poor  reflectors  or 
those  unsuited  to  the  purpose.  Ills.  1500 
w.     Cent  Sta — May,   1910.     No.   13938. 

Notes  on  Office  Lighting.  C.  E.  Clewell. 
Describes  experiment,  for  the  purpose  of 
determining  the  arrangement  and  number 
of  lamps  re(iuired  to  furnish  the  best  illu- 
mination. 2000  w.  Elec  Jour — May,  1910. 
No.  14286. 
Incandescent  Lamps. 

A  Convenient  Lamp  Bank  for  Testing 
Purposes.  R.  H.  Ecnkhausen.  Illustrates 
arrangements  to  give  different  voltages! 
600  w.  Power — May  17,  1910.  No.  13942. 
See  also  Transformers,  under  Trans- 
mission. 
Photometry. 

The  Direct  Measurement  of  Mean 
Spherical  Candle-Power  by  Diffusion 
^lethods.  W.  E.  Sumpncr.  Abstract  of  a 
paper  before  the  111.  Engng.  Soc.  Dis- 
cusses the  action  of  the  Ulbrecht  globe 
and  its  accuracy,  comparing  with  a  rect- 
angular box  surrounding  the  lamp  and 
lined  with  white  reflecting  surface.  1800 
w.      Elcct'n,   Lond — April   22,   1910.      No. 

i37f.S  A. 

Searchlights. 

See  Mililarv.  under  MECHANICAL 
E X G 1 N EERI N G,  Automobiles. 

Street. 

An  Analysis  of  Illumination  Require- 
ments in  Street  Lighting.  Arthur  J. 
Sweet.  A  study  of  distribution,  and  of 
glare  eflfect  as  applied  to  street  lighting. 
Ills.  (xx)o  w.  Jour  Er  Inst — May,  1910. 
No.    14293   D. 

Improvements  in  Street  Lighting  Units. 
Dudley  A.  Bowen.  Explains  the  results 
obtained  by  use  of  the  flaming  arc.  Ills. 
1200  w.  Elcc  Jour— May,  19 10.  No.  14291. 
Street  Lighting  by  Iligh  Candle-Power 
Metal  Lamps.  Information  from  various 
sources  concerning  experience  with  metal 
filament  lamps.  3000  w.  Elect'n,  Lond— - 
April  22.  19 10.     No.  13714  A. 
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Street  Lighting  by  Modern  Electric 
Lamps.  Haydn  T.  Harrison.  Explains 
conditions  to  be  met  in  the  early  instal- 
lations for  street  lighting  by  electricity, 
referring  to  results  at  Marylcbone,  and 
the  improvements  possible  with  modern 
electric  lamps.  6500  w.  Inst  of  Elec 
Engrs — May,  1910.     No.  14351  N. 

MEASUREMENT. 
Frequency. 

Frequency  and  Wave-Length  Measure- 
ments in  Wireless  Telegraphy  and  Tele- 
phony (Erequenzmcsscr  und  Messung  dcr 
Wellenlange  in  der  drahtlosen  Telegraphic 
und  Telephonic).  Eugen  Nesper.  De- 
scribes instruments  and  methods.  Ills. 
Serial,  ist  part.  3500  vv.  Eicktrotech  u 
Maschincnbau — April  10,  1910.  No, 
142J7   I). 

Instruments. 

Fcrrie  and  Carpentier  Ohmmeters  (Ohm- 
metres,  Systcme  Fcrrie  et  Carpentier).  J. 
A.  Montpellier.  Illustrated  description  of 
the  instruments  and  their  use.  1500  vv. 
L'l'^lccn — April  16,  19 10.     No.  14019  D. 

Meters. 

Selecting  a  Watt- 1  lour  Meter.  Abstract 
of  bulletin  issued  by  a  German  firm  on 
the  subject  of  selection  by  competitive 
tests.  Ills.  2000  w.  Elec  Wld — May  12, 
i()\<).     No.  13918. 

Motor  Testing. 

The  Differential  Method  of  Testing  a 
Direct-Current  Motor  for  Temperature 
Rise  and  Efficiency  (Die  Diffcrcntial-odcr 
Zuriickarbcitungsmethodc  /.ur  Bcstiin- 
iMung  der  h'.rvvarmung  und  des  Wirkungs- 
grades  einer  Gleichstrommaschinc).  W. 
Lulofs.  Describes  and  discusses  the  load- 
ing-back test.  Ills.  Serial.  Lst  part.  I4(K) 
w.  I^lcktrotech  Rundschau — April  7,  1910. 
No.   1422 [    D. 

Wave  Length. 

See  l''rcf|uency,  tuider  MKASirKKMKNT. 
POWER    APPLICATIONS. 

Heating. 

Recent  Progress  in  the  Construction 
and  Af)plication  of  Electrical  Apparatus 
for  lleating  and  Cooking  (I  recenti  Pro- 
gressi  nella  Costru/.ione  e  nellc  Ap|)lica- 
zioni  degli  Apparecrlii  elellrici  i)ir  Ris- 
caldanunto  e  per  Cucina).  S.  lUr/og. 
Describes  recent  apparatus,  ills.  Serial. 
1st  part.  2Sf)o  w.  Industria — Ai)ril  10, 
1 010.     No.    1403')   i  >. 

Military. 

The  Applications  of  I'.Uclricity  to  I'ubl 
Engineering.       Col.    R.    I 
Abstract  of  a  Kclure  at 
Inst.       Rrielly    considers 
army    signalling;    camp 
lights,    etc.;    and     for    power. 
Flect'n,  f.ond— May  ^'.  i')io.    N< 

Theatres. 

The  Pioston  ( )pera  I  loM>e.  I  )iseriplioii  nf 
the  elaborate  electrical  euipment.  Ills.  .S(kx) 
w.  Elec  Wld— May   12,   1910.    No.  13Q14. 


H.  Crompton. 
the  Roy.  luigrs' 
applications  for 
lighting,    search- 

25(X)     w. 


TRANSMISSION. 

Alternating  Current. 

Paralleling  Large  Alternating-Current 
Systems.  P.  M.  Lincoln.  Considers  the 
problem  of  furnishing  a  small  amount  of 
power  from  one  A.  C.  system  to  another 
3500  w.  Elec  Jour — May,  1910.  No,  14289. 

Three-Wire  Alternating  Current  Cir- 
cuits. Cecil  P.  Poole.  An  illustrated  ar- 
ticle showing  the  difference  between  sin- 
gle-phase three-wire,  two-phase  three-wire, 
and  three-phase  three-wire  circuits.  2200 
w.  Power — May  10  1910.  No.  13821, 
Cables. 

Electric  Cables.  F.  F^erinc.  Considers 
the  general  phenomena  of  electrolysis  and 
discusses  in  detail  the  corrosion  of  lead- 
covered  cables  and  armored  cables  and  the 
effectiveness  of  earthing.  3300  w.  Elect'n, 
Lond — May  13,  1910.  Serial,  ist  part. 
No.  14186  A. 
Capacity. 

Capacity  in  Transmission  Lines.  H.  ¥. 
Penney,  R.  H.  Harrison,  G.  H.  Crawford, 
Jr.  A  comparison  of  the  various  approx- 
imate assumptions  of  the  distribution  of 
capacity  in  transmission  lines.  1500  w. 
Sib  Jour  of  Engng — May,  1910.  No. 
T4.I19  C. 
Ground  Detectors. 

Lamp  Ground  Detectors  for  Power  Cir- 
cuits.   J.  M.  Row.    Illustrates  four  differ- 
ent methods  of  connection.    500  w.    Power 
— May  10,  1910.     No.  13822. 
Insulators. 

Transmission  Insulators.  A.  S.  Watts. 
Detailed  comparison  of  high-tension  in- 
sulators of  American  and  European  de- 
sign. Ills.  500  w.  Elec  Wld — May  19, 
i(>io.  No.  14165. 
Lightning  Protection. 

Lightning  and  Lightning  Protection.  Dr. 
Charles  P.  Steinmetz.  An  illustrated  ar- 
ticle describing  the  means  of  protecting 
lines  and  station  apparatus.  2500  w.  Cent 
Sta — May,  1910.  No.  13937. 
Line  Design. 

The  Calculation  of  Transmission  Lines 
(Mclhode  de  Calcul  d'une  Eigne  de  Trans- 
mission d'ICnergie  electriciue).  A.  R.  Gar- 
nier.  Works  out  a  complete  numerical  e.\- 
ample.  Serial.  1st  part.  1500  w.  L'Elccn 
— .\pril  J,],  1910.  No.  1402U  D. 
Pores. 

Concrete  Poles  for  a  Transmission  Line. 
Ilhi->lrates  and  describes  the  design,  coii- 
slrnction  and  methods  useil  for  a  30,0(K)- 
volt  transmission  line  at  Marseilles,  111. 
jjix^  w.  Engng  Rcc — May  21,  1910.  No. 
141 52. 

Supports  for  Transmission  Lines.  C. 
T.  Wilkin.son.  Illustrated  discussion  of 
some  mechanical  aspects  of  llexible  tower 
construction.  20(X)  w.  IClec  Wld — May  19. 
i<)io.  No.  T4i()4. 
Protective  Devices. 

The   Protection  of  lligh-Tcnsiun  .\lter- 


l^e  suf'th  cofics  of  these  artkU-s.     5t'e  page  647. 
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iiatiiitf-Cnrrciit  Madiiiury  and  Cables.  11- 
histrati'S  ami  (U'scii])<.'S  llu-  iikmc  niodiTii 
UR'thods  a(l()i)tV(l  to  ensure  n  reliable  sup- 
ply of  elect ricil  energy.  -io<K)  w,  Meeh 
\VI(1 — May  6,  1910.  Serial.  1st  part.  No. 
13072  A. 

Resonance. 

Ki'soiiaiice  in  Alternalinii:  Cnrn-nt-Cir- 
cuits.  J.  Daleniont.  l'",xi)lains  the  term 
and  where  the  phenomena  is  likely  to  be 
met,  and  it.s  cflfecls.  Diaji^rams.  2(X)0  w. 
Can  Soc  of  Civ  I'Jigr.s — ]()io.  No.  14300  N. 

Transformers. 

I  )l)serv.iti()n  of  Harmonics  in  Current 
and  in  Voltaire  Wave  Shapes  of  Trans- 
formers. John  J.  Frank.  An  illustrated 
report  of  a  series  of  tests  and  investiga- 
tions with  the  oscillograph.  7000  w.  Pro 
Am  Inst  of  Elec  Engrs — May,  1910.     No. 

I4.U7   ^'^ 

Transformer  Current's  in  Weakened 
Deltas.  Nicholas  Slahl.  Considers  ar- 
rangements for  stated  cases.  Diagrams. 
1500  vv.  Elec  Wld — May  26,  1910.  No. 
14.^92. 

Magnetic  Leakage  in  Transformers.  E. 
Ci.  Keed.  Considers  its  effect  on  their  reg- 
ulation mider  normal  and  special  condi- 
tions. Ills.  3500  w.  Elec  Jour — May, 
19  TO.     No.   14290. 

Notes  on  the  Design  of  Autotransform- 
ers.  A.  H.  Avery.  Notes  on  their  design 
and  manufacture,  from  the  viewpoint  of 
works'  costs.  1200  w.  Prac  Engr — May 
6,  1910.     No.  13968  A. 

Transformers     for     Metallic     Filament 


Tamps.     In  format  if)n  concerning  types  of 
transformers  that  may  be  employed,  tiieir 
elliciency  and  cost.     2oo(j  w.     l'>ngr,  Lond 
— April  22,   1 9 10.     No.   1373.4  A. 
Wires. 

liare  Aluminiunr  Conductors.  Illustrates 
and  describes  methods  recommended  for 
jointing  an<l  connecting.  I4fxj  w.  J'^ngr, 
Lond — May   13,  j(;io.     No.   14255  A. 

MISCELLANY. 

Electric  Clocks. 

IClectric  Clocks  (Notes  sur  I'llorlogerie 
electrique).  Leopold  Reverchon.  De- 
scribes types  of  direct-acting  electromag- 
netic clocks.  Ills.  I5(K)  w.  L'Elecn — 
April  (),   i()io.      No.   I401(S  D. 

Insulating  Materials. 

Disruptive  Strength  with  Transient 
Voltages.  Joseph  L.  K.  i  fayden  and 
Charles  P.  Steinmetz.  An  investigation, 
giving  some  results  found  with  air  and 
with  dry  white  paraffinc  oil.  Ills.  5000  w. 
Pro  Am  Inst  of  I^^lec  luigrs — May,  1910. 
No.   14348  F.     . 

Japan. 

I'^lecl'ricity  in  Japan.  Shiro  Sano.  Brief 
review  of  development  and  progress.  1000 
w.  Sib  Jour  of  Engng — May,  1910.  No. 
T4318  C. 

Rubber. 

The  Present  Situation  in  Rubber.  Gus- 
tave  Heinsohn.  A  study  of  the  relations 
between  production  and  consumption.  3000 
w.  Cassier's  Mag — May,  1910.  No. 
13945  B. 


INDUSTRIAL  ECONOMY^ 


Cost  Systems. 

Foundry  Cost  Systems  (Zur  Frage  der 
Selbstkost'enberechnung  und  Klassicrung 
von  Gussstiicken).  luigelbert  Leber.  Dis- 
cusses methods  of  determining  the  cost 
of  castings.  Ills.  Serial.  1st  part.  2600 
w.  Stahl  u  Eisen — April  6,  1910.  No. 
T4051  D. 

Education. 

Limitations  of  Efficiency  in  Engineer- 
ing Education.  George  Fillmore  Swain. 
Address  at  Union  University,  Schenectad}'', 
N.  Y.,  at  the  opening  of  a  new  engineer- 
ing building.  An  able  discussion  of  en- 
gineering education,  9000  w.  Eng  News 
— May  12,  1910.     No.  I38(X). 

The  Preliminary  Training  of  Engineers. 
R.  IT.  Smith.  Brief  discussion  of  what  to 
teach?  Whom  to  teach?  and  wdio  should 
teach  ?  3000  w.  Engr,  Lond — April  22, 
19 10.     No.  1373 1  A. 

Engineering  Shop  Practice;  It's  Relation 
to  Manual  Training.  l<>ed  Duane  Craw- 
shaw.  Analyzes  the  present  situation  in 
manual  training  schools  and  outlines  shop 


courses  of  an  engineering  as  well  as  me- 
chanical character.  4500  w.  Technograph, 
No.  24 — 1909-10.     No.   14371   N. 

Engineering  Education  in  France  and 
Abroad  (La  Formation  des  Ingenieurs  en 
France  et  a  I'Etranger).  Andre  Pelletan. 
A  critical  review  of  methods  of  technical 
education.  8500  w.  Rev  Gen  d  Sci — 
April  15,  19TO.     No.  140TI  D. 

The  German  Administrative  Engineer 
(LTngenieur  administratif  Allemand). 
Maurice  Bcllom.  Discusses  provisions  in 
Germany  for  educating  engineers  to  fill 
administrative  positions.  2000  w.  Tech 
Mod — April  1910.     No.  14016  I). 

Schools  of  Marine  Engineering  and 
Navigation,  in  Continental  Europe.  \V. 
IT.  Dooley.  An  account  of  tlie  work  in 
Holland,  Prussia  and  Germany.  2500  w. 
Int  Marine  Engng — .April,  1910.  No. 
12814  C. 
Engineering. 

The  Valuation  and  Remuneration  of 
Technical  Knowledge  (Die  Wertung  der 
technischen    Intelligenz    und    die    Verwer- 


Jf>  suf>f^lv  ro/'iVx   nf  these  nrtieles.      See  f>aqe  647. 
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tung  des  technischen  Konnens).  W.  Franz. 
A  discussion  of  engineering-  as  a  profes- 
sion.   5500  w.    Tech  u  Wirt— April,  igro. 
No.   14245  D. 
Engineering  Societies. 

The   Institute   of   Operating   Engineers. 
Editorial  discussion  of  a  proposed  new  or- 
ganization. 20-30  w.  Power— May  24,  1910. 
No.   14267. 
Exhibitions. 

The  Brussels  Exhibition.  First  of  a 
series  of  articles  describing  briefly  the  ex- 
hibits and  their  arrangement.  2000  w. 
Kngr,  Lond— xMay  13,  1910.  Serial,  ist 
part.     No.  14252  A. 

The  Brussels  Exhibition,  1910  (Weltaus- 
stellung  Briissel  1910).  Begins  a  general 
review  of  the  project.  Ills.  Serial,  ist 
part.  2000  w.  Elektrotech  Rundschau— 
April  7,  1910.  No.  14220  D. 
Inventions. 

The   Development   of   Inventions.      Ar- 
thur  Pestel.      A   systematic   study  of   the 
different    methods.       2500    w.       Cassicr's 
Mag— May,  19 10.    No.  1.^53  B. 
Labor  Insurance. 

The  Pension  and  Insurance  Law  of 
April  5,  1910  (La  Loi  du  5  Avril  1910  sur 
les  Retraites  ouvriercs  et  paysannes). 
Maurice  Bellom.  A  review  of  recent  labor 
legislation  in  hVance.  4500  w.  Genie  Civil 
—April  23,  19 10.  No.  14031  D. 
Management. 

Modern  Methods  of  Shop  Management. 
Frederick  A.  Waldron.  Read  before  the 
Nat.  Metal  Trds.  Assn.  A  discussion  of 
factory  management  to  meet  modern 
conditions.  25(X)  w.  Ir  Trrf  Rev,  May  5, 
1910.     Serial,     ist  part.    No.  1.3765. 

'Ilie  Twelve  Principles  of  l':iYici"ency  and 
the()rganization  that  Makes  Their  Ap|)li- 
cation  Possible.  Harrington  ICnierson. 
I''irst  of  a  series  of  articles  showing  the 
successful  working  of  these  prinripjcs  in 
historic  examjjles.  4000  w.  Engineering 
Maga/ine— June,  1910.     No.   14376  15. 

Time  Keeping  and  Labour  I  )islril)ution 
in  the  I'ounrlry.  Victor  R.  Claydon.  This 
second  article  of  a  scries  mnsidcrs  1  In- 
handling  of  stores  and  prevenlion  of 
waste.  2500  w.  I^nginecring  Maga/inc— 
June.  1910.     No.   143X3  \\. 


How  the  Foreman  Can  Promote  Shop 
Efficiency.  Articles  by  William  G.  Reyer, 
George  If.  Roberts,  and  J.  S.  Sheafe  dis- 
cussing this  subject.  5000  w.  Ry  Age  Gaz 
— May  6,  1910.    No.  13812. 

The  Organization  of  Industrial  Works : 
A  German  Engineering  View  of  the  Ques- 
tion. Gives  the  substance  of  two  articles 
by  Herr  Benno  Orenstein,  published  in  the 
Erankfiirtcr  Zcit.  4000  w.  Ir  &  Coal  Trds 
Rev — April  29,  1910.    No.  13866  A. 

Patents. 

A  Discussion  of  Leopoldo  Salazar's  Pa- 
per on  the  McArthur-Forest  Cyanide  Pat- 
ents in  Mexico ;  and  the  Lessons  to  be 
Learnt  from  the  History  of  this  Subject. 
John  Malcolm  Nicol.  3000  w.  Can  Min 
J(3ur — May  i,  1910.    No.  13686. 

Storeskeeping. 

Railway  Storekeepers'  Association 
Gives  abstracts  of  some  of  the  papers  pre- 
sented. 9000  w.  Ry  Age  Gaz — May  20, 
1910.     No.  14141. 

Wage  Systems. 

Compensation  of  Workmen  and  Effi- 
ciency of  Operation.  H.  L.  Gantt.  Fifth 
and  concluding  article  of  this  series  study- 
ing work,  wages  and  profits.  3500  w.  En- 
gineering    Magazine — June      1910.        No. 

14.^77  B. 

The  Compensation  of  Workmen.  II.  L. 
Gantt.  Read  before  the  Nat.  Metal  Trds. 
Assn.  Suggestions  for  the  training  of 
workmen  and  paying  for  efficiency.  1500 
w.  Ry  Age  Gaz — May  6,  1910.  No.   13815. 

Premium  Systems.  Carl  G.  l>arth.  From 
an  address  before  the  Nat.  Metal  Trds 
Assn.  A  general  discussion  of  their  appli- 
cation to  machine  shops.  Ills.  2000  w. 
Ir  Age — May  5.  1910.     No.  13747. 

Tlie  Cost  of' Work.  G.  W.  Dickie.  From 
a  paper  read  before  the  Tech.  Soc.  of  the 
i'acific  Coast.  Discusses  the  "bonus  sys- 
tem" and  the  limits  of  its  application,  and 
suggests  a  system  to  meet  c(Muliti(Mis  on 
the  I'acific  Coast.  3000  w.  Mech  Wld — 
May  13,  19 10.     No.  14193  A. 

Wage  Payment  Systems.  John  .Ander- 
son. Discusses  how  to  secure  maximum 
efficiency  of  labor.  2200  w.  Ir  Age — 
May  19.   1010.     No.   i  |i  i<^ 


MARINE  AND  NAVAL  ENGINEERING. 


Battle.ships. 

The  iMghting  Power  of  Battleships 
Arcliilnld  .S.  llurd.  An  illusrrafccT  review 
showing  the  rhanges  in  nav.d  artillery  and 
describing  modern  gun-povvcr  develop- 
ment. 3500  w.  ("assier's  Mag — May.  loio. 
No.   I3<)4()  H. 

The    United    States    Battleship    I'lorida. 
Illustrations  of  tin-  launching  of  the  new- 

nV   'supply  copies   of  llirxr 


est  and   largest   vessel   in   the   U.   S.    Navy. 
Ivnuinei-ring    Maga/ine — )une,    loio.       No. 

I  \.\><\  y>. 

Lauiuh  of  the  "Florida."  Illustration 
and  brief  description  oi  th^  ^rcfuid  of  the 
two  largest  battleships  yet  built  in  the 
United  States,  ijoo  w.  Sci  .\\n — May  7. 
ii)io.     No.   137S3. 

His     Majesty's     Battleship     "Hercules." 


Details    of    Launching  Wavs 
articles.     Sec  pope  647 
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(K'scriplion  of  a  vessel  f)f  ilu-  Drcidnoui^^lil 
class,    i-'oo  \v.    1*.MK".U      ^'''v  i.^,  i<)i(>-    No. 
141Q4  A. 
Cruisers. 

Comparative  Trials  of  Scmit  Cruisers. — 
liinnitiKliaiu— Salcni — Chester.  Report  of 
the  Hoard  appoiiiti'd  by  the  Navy  Depart- 
ment, expiaininj;-  the  ojjjeet  and  desorihinij 
tests.  j(xx)0  w.  V.  S.  Navy  Dept — Dee. 
22,  IQOQ.     No.  14355  N. 

The  Cierman  Clrniser  Von  di'r  Tann.  II- 
Instration,  with  brief  description.     7fX)  w. 
I'.iiKr.  Lend— May  13.  1910.     No.  14254  A. 
Dredges. 

Ct)ld  Dredgers.  Illustrates  and  describes 
types  built  in  l^ngland.  I5(X3  \v.  Int  Ma- 
rine Engng — May,   igio.     No.   13751   C. 

15-Yard  Dipper  13redgc.  Explains  the 
advantages  of  the  dipper  dredge,  and  gives 
illustrated  description  of  the  "Toledo," 
built  for  work  in  Boston  harbor.  2500  w. 
Int      Marine     Kngng — May,      1910.       No. 

13750  C. 

New  Bucket  Dredgers  for  the  Kaiser 
Wilhelm  Canal.  Illustrated  description 
of  the  largest  type  of  bucket  dredgers 
afloat.  2500  w.  int  Marine  Engng — May, 
1910.    No.  \?>7S^  C. 

The  Bucket  and  Pump  Dredger  Braila. 
Illustrated  description  of  a  dredger  for 
use  on  the  Danube  River.  1200  w.  Int 
Marine  Engng — May,  1910.     No.  13752  C. 

An  Electrically-Operated  Suction  Dredg- 
er. William  T.  Donnelly.  Illustrated  de- 
scription of  a  new  type.  1200  w.  Int 
Marine  l^ngng — ]Ma)%  1910.     No.  13754  C. 

Mammoth  Clay  Cutting  Suction  Re- 
clamation Dredgers.  Illustrated  descrip- 
tion of  dredgers  built  for  India.  1200  w. 
Int      Marine      Engng — May,      1910.      No. 

13755  c. 

Ferryboats. 

The  Eerryboats  "Villa"  and  "Rcggio"  of 
the  Italian  State  Railways  (I  Eerry-boats 
"Villa"  e  "Rcggio"  delle  Ferrovie  Italiane 
dello  Stato).  Describes  vessels  for  service 
across  the  Strait  of  Messina.  Ills.  1500 
w.  Ing  Ferro — April  16,  1910.  No.  14044  D. 
Fishing  Steamers. 

German  Types  of  Eishing  Steamers  (Die 
deutschen  Eischdampfertypen).  P.  Knip- 
ping.  A  brief  review  of  various  types.  Ills. 
3500  w.  Schiffbau — April  13,  1910.  No. 
14083  D. 
Gun  Foundations. 

The  Calculation  of  Gun  Foundations 
(Berechnung  als  Grundlage  der  Konstruk- 
tion  von  Geschiitzunterbauten).  1 1  err 
Pietzker.  An  extended  mathematical  dis- 
cussion. Ills.  Serial.  1st  part.  4500  w. 
Schiffl)au— April  27,  1910.  No.  14084  D. 
Houseboats. 

How  to  Build  a  Houseboat  for  $300. 
Frederick  K.  Lord.  Plans  and  directions 
for  the  construction  of  a  comfortable  boat 
that  will  house  four  or  five  people.  20(xi 
w.    Sci  Am— May  14,  i9io.    No.  13887. 

\Vc  xul't'ly   copies   of   thi 


Ice  Breakers. 

See  St.  Lawrence  River,  under  CIVIL 
EN(;iN!<:h:KINC;,  VVatkkw.ws  anu  IIar- 

liONS. 

Motor  Boats.  ^ 

The  Second  International  Motor  Boat 
and  Motor  I^xhibition  in  P.erlin,  1910  (Die 
11.  Internationale  Motorboot-  und  Mo- 
toren-  Ausstellung  iierlin  19 10).  11  err 
Laudahn.  A  brief  review  of  the  exhibits. 
Serial.  ist  part.  4000  w.  Schiffbau — 
April  13,  1910.    No.  14082  D. 

Conversion  of  a  Steamer  on  Zurich 
Lake  to  Diesel-Motor  Power  (Umbau 
eines  PersoncndampflxDotes  auf  dem  Zu- 
richsee  fiir  Dicselmotorenbetrieb).  De- 
scribes the  reconstruction  and  the  new 
equipment.  Ills.  1500  w.  Zeitschr  d  Ver 
Deutscher  Ing— April  2,  1910.  No.  142.34  D- 
Propellers. 

A  Discussion  of  the  Propeller  Problem 
(Zur  Losung  der  Propeller  f  rage).  1 1  err 
Rothe.  An  examination  of  recent  contri- 
butions to  propeller  literature.  Ills.  4200 
w.  Die  Turbine— April  5,  1910.  No. 
14089  D. 
Salving. 

Salving  a  Stern-Wheeler.     R.  M.  Rey- 
nolds.   Describes  the  salving  of  the  "Sul- 
tan," on  the  Niger  River  in  Africa.     2000 
w.     Marine  Rev- May,   19^0.     No.    14105 
Shipbuilding. 

Recent  Developments  in  Shipbuilding. 
Benjamin  Taylor.  A  review  of  merchant 
shipbuilding  during  the  past  year.  6500  w. 
Cassiers  Mag— May,  1910.  No.  13952  B. 
The  Forges  et  Chantiers  de  la  Mediter- 
ranee.  Illustrated  description  of  the  Le 
Seyne  shipbuilding  yard  of  this  company, 
and  it's  equipment  and  work.  5000  w. 
Engng— April  22,  1910.     Serial,     ist  part. 

No.   n727  A. 

Shipbuilding  m  1909  (Scheepsbouw  m 
1909).  J.  11.  Beucker  Andrere.  Has  par- 
ticular reference  to  the  industry  in  the 
Netherlands,  iiooo  w.  De  Ingenieur— 
April  9,  1910-  No.  14249  D. 
Ship  Design. 

The  ]Most  Advantageous  Location  of 
Bulkheads  for  Ships  Designed  for  Light 
Homogeneous  Cargoes  (Die  rechnerische 
Ermittelung  der  giinstigsten  Schottlage 
fiir  Dampfer  mit  leichter  homogener  La- 
dung).  H.  Herner.  A  mathematical  meth- 
od of  determination  is  given.  Ills.  3000 
w.  SchifTbau— April  13.  1910.  No.  14081  D. 
Steamboats. 

The  Most  Economical  Type  of  Boat  for 
Operation  on  Western  Rivers  with  an  8- 
IT.  Channel  Depth.  John  M.  Sweeney. 
The  stern  paddle  wheel  is  considered  the 
type  best  adapted  to  the  western  rivers  of 
tiie  United  States.  Reviews  early  designs 
and  developments.  Also  editorial.  Ills. 
8500  w.  I'.ng  News— May  5.  IQ^O-  No. 
13774- 
'sc  articles.      See  pacie  6.17. 
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Steam  Engines. 

See    Superheating,    under    MECHANI- 
CAL ENGINEERING,  Steam  Engineer- 
ing. 
Steamships. 

European  Ore  Carrying  Steamships.  Il- 
lustrated description  of  a  vessel  built  for 
iron  ore  transport.  1700  w.  Marine  Rev 
— May,  1910.     No,  14103. 


Steam  Turbines. 

The  Design  of  Manoeuvring  Gear  for 
Marine  Steam  Turbines.  Diagrams  and 
descriptions  representing  the  principles  of 
the  systems  fitted  for  the  different  ar- 
rangements of  turbine  machinery  now 
generally  adopted  in  marine  practice. 
1700  w.  Engr,  Lond — May  13,  19 10.  No. 
14250  A. 


MECHANICAL  ENGINEERING* 


AUTOMOBILES. 

Agricultural. 

See  Tractors,  under  Automobiles. 
Axles. 

Arched  versus  Straight  Axles.  R.  W. 
Harvey  Bailey.  Investigates  claims  made 
for  arched  axles  and  concludes  the  only 
gain  is  in  appearance.  1200  w.  Autocar 
— April  2T,,  1910.  No.  13706  A. 
Carbureters. 

Making  Fuel  Economy  Tests.  Albert  L. 
Clough.  Describes  tests  to  determine 
whether  better  fuel  economy  is  secured 
by  the  installation  of  a  new  carbureter. 
2500  w.  Horseless  Age — May  18,  1910. 
No.  14136. 
Cartercar. 

Cartercar,      Illustrated     description     of 
tliis   friction-driven  car.     2000  w.     Auto- 
mobile— May  19,  1910.     No,  14131. 
Commercial  Vehicles. 

Motor  Vehicles  Applied  to  Railroad 
Service,  T.  V.  Buck  waiter.  Excerpt  from 
paper  read  before  the  Engng  Club  of 
Altoona,  Pa.  Presents  the  advantages 
obtained  by  the  Penn.  R.  k.  by  the  use 
of  these  vehicles.  1500  vv.  Com  Veh — 
May,  1910.    Serial,    1st  part.    No.  13660  C. 

Motor  Vehicles  for  Newspaper  Drliv- 
ery,  Arthur  J''.,  A.  M.  Turner.  Infor- 
mation concerning  the  delivery  service  in 
L(jndon,  the  types  employed  and  cost  of 
operation.  Ills.  1200  w.  Com  Veh — 
May,    i(>i().      No,    13659   C. 

Prussian  Regulations  rioverning  the 
Use  of  Motor  Trucks  on  llighvvays  (  Mo- 
torlastwagen  nnd  Schut/v(jrschriften  fiir 
Chausseen  in  Prensseii),  Gives  the  text 
of  regulations  dcsignecl  to  preserve  the 
roads.  (xMH)  w.  /citschr  d  Mil  Motor- 
wagcn  Ver— April   15.   M)io.     No.   I4<k>7  |). 

See  also   CoMipctitious,  under   Automo- 

TUl.K.S. 

Competitions. 

The  I'rench  Commercial  Vehicle  Com- 
petition in  nxM)  (Dir  fran/osische  Nnt/- 
wagen-Wettbcwirb  ini  Jahre  i<)o<>).  Re- 
ports the  results  (»f  tlir  tests  in  a  scries 
of  tables,  4(KX)  w.  /eitschr  d  Mit  Mo- 
torwagen  Ver— April  15  1010.  No. 
i40f)M    I). 

W  c  supply  ff'/'iVv   <>/■   llii-sr 


Darracq. 

The  Latest  Darracq  Production.  An 
illustrated  article  dealing  with  the  main 
frame  of  single-piece  construction,  trans- 
mission gear  details,  and  novel  points 
connected  with  the  engine.  1500  w.  Auto 
Jour — May  14,  1910,  No,  14 181  A, 
Electric. 

Design  for  a  Garage  Charging  Board. 
•R.  V.  SutlifTe.  Brief  illustrated  descrip- 
tion of  a  suitable  battery  charging  board 
and  detailed  directions  for  its  use.  2000 
w.  Horseless  Age — May  11,  1910,  No, 
13923- 
Garages. 

Heating,  Ventilating  and  Mechanical 
Equii)ment  of  a  Garage.  Charles  L,  Hub- 
bard, An  explanation  of  the  requirements 
and  equipment  of  the  complete  garage. 
Ills.  9500  w.  Horseless  Age — May  4, 
19 10.     No,   13824. 

Municipal  Garage  Regulations,  Gives 
ordinances  of  various  cities  aiming  to  re- 
duce the  fire  risk,  3000  w.  Horseless 
Age — May  4,   1910.     No,   13831, 

White  Company's  Garage  in  New  York 
City.  Brief  illustrated  description.  1200 
w.  Horseless  Age — May  4,  1910.  No, 
13825. 

liabcock  Electric  Vehicle  Garage,  Cleve- 
land, Ohio,  Describes  building,  storage 
room,  charging  i)lant,  and  featmu's  of  ser- 
vice. Ills.  |8(K)  w.  Horseless  Age — 
May  4,   i()io.     No.   138j(). 

C'incimiati  Garages.  Illustrated  descrip- 
tions of  the  garages  of  the  ditTercnt  com- 
paniis  in  various  parts  of  the  city,  2500 
vv.  Horseless  Age — May  4,  1910.  No. 
138_7. 

I'.hnvvood  Garage,  Providence,  R.  I.  Il- 
lustrated description,  25(m>  w.  Horseless 
Age — May  4.  i(>io.     No.  13828. 

(Jarage  of  Pacific  Motor  Car  and  .Avia- 
tion Company,  Eos  Angeles.  Illustrated 
description  of  a  large  establishment  in 
.Southern  California.  2000  w.  Horseless 
Age- -May    4.    i()lo.      No.    1382<), 

(larage  P.usiness  in  Grand  Rapids, 
Midi.  Brief  descriptions  of  the  garages 
now  available.  Ills,  2000  w.  Horseless 
Age— May  4.    l()lo.     No.    13830. 

arlirlrs.      Srr  page  647. 
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It    Makis    Sparks. 

I'.xplains     the    bi'- 

11s.     1500  w.     An- 

Serial.     1st  part. 


Ignition. 

The    Magneto — Why 
lUrhert     1>.     Towle. 
havior  of  a  inaKMU'to. 
tomohile — May  5,   1910 
.\o.  1 377 1. 

Lancia. 

The  -'4  h.  ]>.  T'our-CylimUT  T.am-ia.  Tl- 
Instraled  detalKd  (lesi-riptidii  of  a  car 
having  an  excellent  Inbricalion  system  and 
many  featnres  of  interest.  1500  w.  Anto- 
ear     .\i)ril   23,    igio.      No.    13707   A. 

Military. 

The  l^sc  of  Motors  for  the  Transport 
of  Troops.  T.  Clarkson.  .\  report  of  ex- 
periments with  donble-deck  cars,  followed 
i)y  general  discussion.  loooo  w.  Jour  Roy 
U  S  Inst— April,  1910.     No.  14280  N. 

An  Automobile  Carrying  an  I'^lectric 
Searchlight  for  the  I'Vench  Army  ( l^ro- 
jrcteur  electrique  automobile  de  I'Armee 
fran(;aise).  Cli.  Dantin.  Illustrated  de- 
scription of  the  car  and  its  equipment. 
2500  w.  Genie  Civil — April  16.  1910.  No. 
14029  D. 

Motor  Power. 

The  ]£ffect  of  Speed  and  Load  on 
Power  and  Fuel  Consumption,  A  study 
of  the  characteristics  of  petrol  engines 
in  regard  to  power,  speed  and  fuel  con- 
sumption. 2000  w.  Auto  Jour — April  23, 
1910.     No.   13705  A. 

Motors. 

One-Crank  Radial  Cylinder  Engines. 
Archibald  Sharp.  Discusses  the  question 
of  balance.  Ills.  1800  w.  Autocar — May 
14,   1910.      No.   14180  A. 

Motor  Tests. 

Characteristic  Curves  of  Petrol  En- 
gines. Brief  description  of  a  test  on  a 
petrol  motor  wagon  weighing  little  over 
three  tons.  600  w.  Engr,  Lond — May  6, 
1910.     No.   13979  A. 

Noises. 

Unnecessary  Noises  in  IMotor  Car 
Operation.  Albert  L.  Clough.  Sugges- 
tions for  preventing  them.  1500  w. 
Horseless  Age — May  it,  1910.     No,  13922. 

Omnibuses. 

'ihe  Renewal  of  the  Concession  to  the 
Omnibuses  and  Municipal  Tramways  in 
Paris  (Le  Renouvellement  dc  la  Conces- 
sion des  Omnibus  et  des  Tramways  mu- 
nicipaux,  a  Paris).  A.  Le  Vergnier.  A 
discussi(jn  of  the  importance  of  motor 
omnibuses  in  the  transportation  facilities 
of  Paris.  Ills.  3500  w.  Genie  Civil — 
April  2,   1910.     No.   14024  D. 

Packard. 

Packard  Nineteen  llundrcd  and 
Eleven.  Illustrated  descriptions  of  new 
models.  3000  w.  Automobile — May  19, 
iQio.      No.    14130. 

Peugeot. 

A   Twin-Cylinder   "Lion"    Peugeot  Car. 


Illustrali'd    description    of    this    12    h.    p. 
model.       7(Jo    w.        Auto    Jour — .April    30, 
i<>io.     No.   13839  A. 
Shops. 

Sre  same  title,  under  Ma(  mjnk  Works 
AMt     FOUNDRIKS. 

Sizaire. 

The  l'"our  C'\  lindcr  .Si/aire.  Illustrated 
description  of  the  chassis  of  this  new 
car.  1100  w.  .\uto  Jour — April  23,  1910. 
.Mo.   13704  A. 

Sleighs. 

Two  Novel  Motor  Sleds.  Walter 
Langford.  Illustrates  an  application  of 
the  pedrail  .system  being  constructed  for 
Capt.  Sc(jtt'  to  use  in  his  dash  to  the 
South  Pole.  Also  gives  illustrated  de- 
scription of  a  very  different  design  suc- 
cessfully used  in  Sweden.  1200  w.  Sci 
Am — May  14,  1910,     No.  13884. 

Steering  Gears. 

Laying  Out  Steering  Gears  for  Auto- 
mobiles. John  L.  Barra.  A  theoretical 
investigation.    1400  w.    Mach,  N  Y — May, 

1910.  No,   13646  C. 
Tractors. 

Steam    Ploughing   Engine   and    Tractor 
at   the   Brussels   Exhibition.      Brief   illus- 
trated descriptions.     500  w.     Engng — May 
6,  19 10.     No.  13978  A. 
Transmissions. 

The  Silent  Chain.  E.  E.  W'atts.  De- 
scribes the  construction  and  use  of  chains 
of  this  type.  Ills.  2000  w.  Horseless 
Age — May  18,  1910.     No.  14135. 

Eccentric-Crank  Mechanism  in  Auto- 
mobiles (Untersuchung  des  Einflusses  der 
Desachsierung  bei"  Automobilmotoren). 
Walther  Ereiherr  v.  Doblhoff.  An  ex- 
haustive mathematical  discussion  of  this 
type  of  transmission.  Ills.  Serial.  ist 
part.  2000  w.  Motorwagen — April  30, 
19 TO.  No.  14200  D. 
White. 

White    Steam    and    Gasoline    Cars    for 

191 1.  Illustrates  and  describes  new  mod- 
els. 2500  w.  Horseless  Age — May  11, 
1910.     No.   7^924. 

COMBUSTION  MOTORS. 
Aeronautic  Motors. 

Recent  Progress  in  Motors  for  Aero- 
planes. W,  F.  Bradley.  Illustrates  and 
describes  recent  high-i)ower,  light-weight 
motors  for  flying  machines.  2500  w. 
Cassier's  Mag — May,  1910.  No.  13950  B. 
Fuels. 

Iniel  Quality  and  I'^ngine  Output.  Cecil 
P.  Poole.  Shows  that  the  power  of  a 
gas  engine  does  not  vary  greatly  with  the 
quality  of  the  fuel.  Diagrams.  2000  w. 
Power — May  10.  i(>io.  No.  13823. 
Gas-Engine  Cylinders, 

Gas  and  Oil  Engine  Combustion 
Spaces.  James  W.  Naylor.  Gives  a  brief 
survey  of  the  conditions  to  be  observed, 
and  a  simple  method  of  determining  the 
volume  of  combustion  spaces  for  gas  and 


Jl'c  suffly   cof'icx   of  these   articles.      Sec   page  64T. 
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oil  engines.      1600  \v.     Engr,   Lond— May 
13,  1910.     No.  14258  A. 
Gas  Engines. 

Tlie  Development  of  the  Gas  Engine. 
E.  T.  Adams.  Illustrated  descriptions  of 
typical  American  designs,  with  informa- 
tion relating  to  them.  5000  w.  Pro  W 
Ry  Club — Feb.  15,  1910.     No.  14275  C. 

Horizontal  vs.  Vertical  Gas  Engines. 
John  S.  Leese.  Compares  the  main  fea- 
tures of  the  two  types.  1200  w.  Power — 
May  17,   1910.     No.   13943. 

Four-Cylinder  High-Speed  Gas  En- 
gine. Illustrated  dt^tailed  description  of 
a  multi-cylinder,  high-speed  vertical  type. 
1200  w.  Engr,  Lond — April  29,  1910. 
No.  13864  A. 

Gas  Engine  Using  Blast-Eurnace  Gas  at 
the  Barrow  Steel  VVorks.  Illustrations  of 
three  double-acting  large  gas-engines,  with 
description  and  information.  1500  w. 
T-'ngng — April  29,  1910.  No.  13853  A. 
Gas  Power  Plants. 

The     Status    of    Producer-Gas    Power 

Plants    in    the    United    States.      Editorial 

review    of    Prof.    Fernald's    report.      1800 

w.     luig  News — May  5,  1910.     No.  13778. 

Gas  Turbines. 

The  Inherent  Difficulty  of  the  Gas 
Turbine.  R.  C.  H.  Heck.  Explains  why 
the  gas  turbine  and  the  gas  engine  with 
combustion  at  constant  pressure  have  been 
slow  of  successful  realization.  2000  w. 
Power — May  3,  1910.  No.  13671. 
Oil  Engines. 

The  Diesel  Oil  Engine  for  Land  Work. 
Peter  Stobie.  Read  l)efore  the  Circcnock 
Assn.  of  ICngrs.  &  Sliipbldrs.  Compares 
the  cycle  of  the  Diesel  engine  with  the 
Otto  cycle  and  other  internal-combustion 
engines,  discussing  the  advantages.  4000 
w.  Mech  Engr — May  13,  i()io.  No. 
14191   A. 

.Sec  also  Gas-Engine  Cylinders;  under 
CoMRU.STiON  Motors;  and  Motor  IJoats, 
luidcr     MAR  1X1'.    AMI)     M  AVAL    I':N- 

gl\'1':i:kix(;. 

Pressures. 

Mtaii  Pressures  in  Tntennl-Combus- 
tion  Engines,  lCxj)lains  why  it  is  not  wise 
to  use  extremely  high  pressures,  and  de- 
scribes systems  found  to  be  economical. 
1500  w.  Mech  Wld — Ai)ril  jj.  i<)IO.  No. 
i37-'4   A. 

HEATING  AND  COOLING. 
Air  Humidifying. 

I  lumichlicrs,  Their  Priiuiplcs  and  Use- 
ful Applications.  .Sterling  II.  I'mmell. 
An  illustrated  survey  of  types  and  their 
operation.  4000  w.  I'.ngineering  Maga- 
zine— June,   i(>io.     No.   143HJ  15. 

Sec    also    Ventilation,    under    Hr".ATiN(; 

AND    CooMNf;. 

Central  Plants. 

Central  Power  and  Heating  Pl.int  for 
a  Group  of  Seliool   I'uildings.     Illuslrite(l 


description  of  a  plant  at  Brookline,  Mass., 
for  heating  a  manual  training  school, 
bath  house,  municipal  gymnasium  and 
high  school.  2500  w.  Heat  &  Vent  Mag 
— May,  191 0.     No.  14305. 

See   also    Power   Plants,    under    Power 

AND    Tr.\NSMISSI0N. 

Liquid  Oxygen. 

Commercial  Oxygen.  Ernest  A.  Le 
Sueur.  Describes  the  methods  of  pro- 
duction, giving  a  review  of  early  process- 
es. Ills.  3000  w.  Met  &  Chem  Engng — 
Mav,  19TO.     No.  13689  C. 

Plant  Testing. 

Investigating  a  Heating  Plant'.  Charles 
L.  Hubbard.  Shows  how  to  make  an  ex- 
amination of  a  proposed  plant,  or  of  one 
in  use,  how  to  collect  data  and  deduce 
practical  information.  2000  w.  ^let 
Work — May  21,   1910.     No.   14142. 

Refrigeration. 

Artificial  Systems  of  Refrigeration.  C. 
P.  Wood.  Considers  the  refrigerants 
available,  especially  anhydrous  ammonia 
and  carbon  dioxide.  Also  reviews  briefly 
ammonia  absorption  and  compression 
systems.  3500  w.  Power — May  3,  19 10. 
No.  13672. 

Steam  Heating. 

How  to  Heat  a  Concrete  House.  Dan- 
iel R.  Bacon.  Describes  how  to  install 
a  complete  steam  heating  plant,  designed 
to  be  as  inexpensive  as  possible  and  give 
the  best  results.  Ills.  4000  w.  Cement 
.Age — May,   1910.     No.   14303  C. 

Ventilation. 

Ventilation  and  Humidifying  in  Cotton 
Mills.  W.  H.  Booth.  Explains  the  need 
of  heat  and  moisture  in  cotton  spinning, 
and  systems  for  securing  the  right  con- 
ditions. 2000  w.  Elec  Rev,  Lond — April 
2(),   i()io.     No.   13842  A. 

HYDRAULIC    MACHINERY. 
Centrifugal  Pumps. 

Water- 1  )ri veil  Centrifugal.  Brief  illus- 
trated description  of  exhibits  shown  at 
the  Brussels  International  Exhibition. 
700  w.  Engng — April  22,  1910.  No. 
i37-'8  A. 

Centrifugal  Piinips.  William  R.  Wiley. 
Considers  the  scope  and  application  of 
the  pump  to  engineering  problems,  outlin- 
ing features  of  modern  practice.  General 
discussion.  Ills.  ()5oo  w.  Jour  W  Soc 
of  I'lngr.s — .April,  1910.     No.  14328  D. 

The  Theory  of  Centrifugal  Pumps 
(Zur  Tlieorie  der  Zentrifugalpumpen). 
J.  Bart  I.  Mathematical.  Ills.  Serial.  1st 
part.  .|5(K)  w.  Die  rurbine — .April  20, 
igio.      No.   ]}o<)i    D. 

Determination  of  the  Velocity  of 
Water  in  Centrifugal-Pump  Piping  (De- 
terminacion  de  la  Velocidad  del  Agua  en 
las  Tuberias  de  las  Bombas  centrifugas). 
Roberto  Nicole.  Mathematical.  Ills. 
3000  w.  h'tuTgia  I'-lcc — April  25,  1910. 
No.    14045   D. 


ll't'    uiM'lv   rnhii'K   of  tlu'sr   nrtidrx.      Srr   hiuw  (^17. 
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The  Regulation  of  ContrifuK.il  rumps 
and  Compressors  ( lUber  die  KeKuliiTuu^; 
von  Kniselpuuipcn  und  -.ucbliisen).  II. 
IK)(Tniaiui.  A  theoretical  and  practical 
discussion  of  ri'.nnlating  nulhods  and  de- 
vices. Ills,  Serial.  ist  part.  35fio  w. 
I  )ie   Turbine — .April  5,  1910.    No.  i4o8cS  I). 

Sec     also       lailini^s      Disposal,      under 
•MINING    AND    M  I'/rALLURr.V,    Oui 
Dk'kssinc;  and  Conckntk.ation. 
Eddy  Currents. 

I'.ddy  Cnrrenls  as  a  b'actor  in  Hydro- 
dynamic  Jheory  (Die  lUMlcutunj^  dcs  liy- 
drodynamisclien      Wirbelbej^rilTes).  R. 

Knoller.     A  discussion  of  the  importance 
of    this    factor,       2000    w.       Zeitschr    f    d 
Clesanile    Turbinenwescn — April   .30,    1910. 
Xo.    1401)6   1). 
Pumping  Plants. 

Raising  Water  by  Its  Own  Energy. 
Simpson  Rice.  Illustrates  and  describes 
the  equipment  of  a  pumping  plant  fur- 
nished with  current  from  the  main  sta- 
tion. 30(X3  w.  Power — May  24,  iqio.  No. 
14262. 

The  Scoop-Wheel  Pumping  Plant  at 
Schellingwoude,  Holland.  Charles  S. 
Slichter.  Information  and  illustrated  de- 
scription. 3000  w.  Eng  News — May  ig. 
iQio.  No.  14124. 
Pumps. 

The  Humphrey  Pump  at  the  Brussels 
Exhibition.  Illustrated  description  and 
report  of  tests  demonstrating  the  econ- 
omy of  this  gas  pump.  800  w.  Engr. 
Loud — May  13,  1910.  No.  14257  A. 
Turbine  Design. 

A  Method  of  Calculating  the  Turning 
Moment  of  Turbine  Machines  (Di  un 
Metodo  di  Calcolo  per  Dcterminare  il 
Momento  di  Rotazione  nci  Turbo-motori 
e  nei  Turbo-operatori).  Celeste  Mala- 
vasi.  Mathematical.  Examines  the  cases 
of  turbines  and  of  centrifugal  pumps  and 
fans.  Ills.  3500  w.  Monit  Tech — April 
30.  If) TO.  No.  14042  D. 
Turbine  Governing. 

The  Influence  of  the  Piping  on  tlic 
Regulation  of  Water  Turbines  (Der  Ein- 
fiuss  der  Rohrleitung  auf  die  Rcgnlierung 
von  Wasserturbinen).  E.  Rraun.  Mathe- 
matical. Ills.  Serial,  ist  part.  2000  w. 
Zeitschr  f  d  Gesamt'e  Turbinenwescn — 
April  TO,  TQTO.  No.  14094  D, 
Water  Wheels. 

Some  Points  in  the  Design  of  Impulse- 
Wheel  Buckets.  George  M.  Peek.  A 
mathematical  discussion  of  bucket  design. 
Ills,  1500  w.  Eng  News — May  5,  T910. 
No.   13777. 

MACHINE    ELEMENTS    AND    DESIGN. 
Axles. 

Stresses  in  Axles  under  Variable  and 
Shifting  Load  (Ueber  die  Spannungsver- 
haltnisse  in  Achsen  bei  variabler  und 
wandernder  Belastung).  W.  Mader. 
Mathematical    discussion    of    tlie    stresses 


in    the    sheave    axle    of    a    mining    hoi.^t. 
Ills.       3500    vv.       Zeitschr    d    (Jest    Ing    u 
Arch  Ver — April  22,   19 10.     No.   14207  D. 
Ball  Bearings. 

.See   Shalt    Hearings,   nnd<  r    I'ow  1  i<   anu 
Tkansmission. 
Bolts. 

.See   Rivets,  under    .Maciilnt.   Iu.f.ments 
AM)    Dk.sicn. 
Brakes. 

The  Design  of  Band  Brakes  (Sy.ste- 
matische  Untersuclnmg  und  I'erechnung 
der  Bandbremsen).  II.  Al.  .Siebeck. 
Mathematical  investigation  of  the  prin- 
cii)les  of  their  design.  Ills.  t,()CX)  w. 
Zeitschr  d  Ver  Dentscher  Ing — .\pril  16, 
IQIO.  No.  J 4238  D. 
Chains. 

i'roportions  of  Chain-Rings.  I.  Rob- 
son.  Reports  a  series  of  tests  on  rings 
of  various  sizes  to  determine  the  safe 
limit  of  loading.  Gives  tabulated  results. 
iSoo  w.  Engng — May  6,  T9ro.  No.  13973  A. 
Gears. 

A   Novel  Reduction  Gear.     J.  A.  Mac- 
Murchy.        Illustrated    discussion    of    the 
Melville-MacAlpine  reduction  gear.     3000 
w.     Ap  Sci — .April,  19TO.     No.   14281   C. 
Graphical  Charts. 

The  Use  of  Stcreographic  Charts  and 
Solid  Models.  John  B.  Peddle.  Explains 
methods  of  laying  out  charts,  aufl  the 
making  of  various  models.  Ills.  3500  w. 
Am  Aiach— Vol.  ;^;^.   No.  19.     No.  13^^75- 

Graphic  Rcnrescntation  of  Eimctions 
involving  Three  Variables  (Representa- 
tion graphique  dcs  Fonctions  a  3  Varia- 
bles). L.  Jannin.  Describes  a  method  of 
making  graphical  charts  involving  the 
geometry  of  three  dimensions.  Ills.  4500 
w.       Rev    de    Mecan — April,    1910.       No. 

T4048  1-:  H-  I'. 

Punch  Frames. 

The  Strength  of  Punch  and  Riveter 
Frames  Made  of  Cast  Iron.  A.  Lewis 
Jenkins.  Experimental  investigations  of 
the  relation  between  the  ultimate  strength 
of  curved  cast-iron  specimens  and  tlie  ul- 
timate strength  of  the  attached  test  bars, 
comparing  with  results  by  various  meth- 
ods of  analysis.  Ills.  3500  w.  Jour  Am 
Soc.  of  Mech  Engrs— May.  19 10.  No. 
T4330  F. 

Rivets. 

Designing  Eccentrically  Loaded  Bolt 
and  Rivet  Groups.  Harry  Gwinner.  Il- 
lustrates the  stresses  produced  by  an  ex- 
ample, and  gives  data  sheet  supplement 
for  facilitating  the  solution  of  such  prob- 
lems. 600  w.  Mach,  N  V— May,  1910. 
Xo.   T3655  C. 

Screws. 

.V  Method  of  Finding  Sizes  of  Roller 
Thread  Screw  Blanks.  J.  F.  Springer. 
An  approximate  diameter  formula  is  de- 
rived. 1200  w.  Am  Mach — Vol.  ;^;^.  No. 
21.     No.  14389. 


ll'c  suf^fh'   cof^trx   of   these   orlulcx.      Sec   fnor   ^>f7- 
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Stresses. 

Strength  of  Materials  Under  Com- 
bined Stresses.  Arthur  Morley.  Con- 
siders briefly  whether  it  is  time  to  dis- 
card established  rules  used  in  the  design 
of  parts  subject  to  compound  stress.  700 
w.    Engng — April  29,  19 10.    No.  13855  A. 

Valves. 

A  New  Water  Pressure  Regulating 
Valve  with  Electrical  Quick-Opening  At- 
tachment. Illustrated  description  of  the 
Anderson  water  pressure  reducing  valve 
with  electrical  quick-opening  attachment. 
600  w.  Eng  News — May  5,  1910.  No. 
13779- 

MACHINE   WORKS   AND    FOUNDRIES.. 
Aluminium  Founding. 

How  to  Use  Chloride  of  Zinc  in  Melt- 
ing Aluminum.  Explains  what  it  ac- 
complishes as  a  flux.  700  w.  Brass  Wld 
— May,  1910.     No.  14171. 

See   also   Brass    Eounding,    under   Ma- 
chine Works  and  Foundriks. 
Annealing. 

Annealing  High  Speed  Steel  in  One 
Hour.  C.  U.  Scott.  Describes  methods 
for  greatly  reducing  the  time  of  anneal- 
ing. 1800  w.  Am  Mach — Vol.  33.  No. 
18.  No.  13760. 
Assembling. 

Reorganizing  a  Run-Down  Assembling 
Department.  Alfred  Spangcnberg.  Dis- 
cusses fundamental  princii)lcs  applicable 
to  all  systems.  4500  w.  Mach,  N  Y — 
May,  IQFO.  No.  13648  C. 
Boiler   Making. 

A  Metlujd  of  Handling  Flue  Work. 
C.  E.  Lester.  Illustrates  and  describes 
a  set  of  tools  and  gages,  and  a  standard 
method  of  setting  flues,  kxk)  w.  Boiler 
Maker — May,  1910.  No.  13920. 
Boring  Machines. 

Vertical    lioring  anrl  Turning  Machine. 
Illustrated     description      of     a     machine 
shown  at  the  Brussels  Exhibition.    800  w. 
luigng — May  6,   to  10.     No.   13076  A. 
Brass  Founding. 

'I'he  C'hemist  in  tlie  Brass  Foundry. 
W.  M.  ('orse.  I'<xi)lains  the  value  of  a 
chemist  in  brass  foundry  work.  I2ck)  w. 
Met  iSf  Chem  I'-iigng— May,  loio.  No. 
I36(>8  C. 

Problems  of  the  Brass  Foundry.  Con- 
siders economics  effected  by  the  use  of 
molding  tnachines  in  the  production  of 
brass  and  alnmitnnn  castings  for  automo- 
biles. 1500  w.  I'oundry — May,  \()U).  No. 
1.^1^)7. 

The    Porosity  of   Brass   Castings.      C. 
Vickcrs.      The   cause   and    remedy.      Ills. 
1000  w.     lM)undry — May,  iQfo,     No.  iX)66. 
Case  Hardening. 

Some  Keeent  Investigations  on  Case- 
Hardening.  .Sydney  A.  Grayson.  Read 
before  the  I.  and  .S.  Inst.  An  investiga- 
tion to  determine  the  percentage  of  car- 
bon   diffused    into    the    steel    by    the    lisc 

If'r  .Kuf>f^ly  rpf<irx  of  these 


of   diflferent   compositions,   and    the   eflfect 
produced  at  different  temperatures.     Ills. 
3800  w.      Ir  &   Coal   Trds   Rev — May  6, 
1910.     No.  13992  A. 
Chain  Making. 

Automatic      Machines      Used      in     the 
Manufacture   of    Chain.      Illustrates    and 
describes    novel    devices,       1200   w.      Am 
Mach— Vol.  2,3-     No.  18.     No.  13764. 
Die  Sinking. 

Interesting  Ways  of  Making  Molds  for 
Glassware  Products.  E.  F.  Lake.  Die- 
sinking  processes  are  illustrated  and  de- 
scribed. 1800  w.  Am  Mach — Vol.  33. 
No.  18.  No.  13761. 
Drilling  Machines. 

A  New  American  Radial  Drill.  Illus- 
trated description  of  a  full  universal 
triple-geared  pattern.  2000  w.  Ir  Age — 
May  19,  1910.     No.  14109. 

Tests  of  Another  Remarkable  High- 
Speed  Radial  Drill.  H.  M.  Norris.  Il- 
lustrated description  with  tables  and 
charts  showing  results  obtained  on  various 
materials.  2000  w.  Am  Mach — Vol.  2>?i- 
No.  20.  No.  141 15. 
Enameling. 

The  Art  of  Enameling.  Harold  Hol- 
croft.  Read  before  the  Soc.  of  Chem. 
Ind.  Deals  with  vitreous  enameling  of 
cast  iron  for  industrial  purposes.  5000  w. 
Sci  Am  Sup — May  7,  1910.     No.  13785. 

Enameted  Cast  Iron  Sanitary  Ware. 
Dillen  Underbill.  Illustrated  description 
of  the  design  and  construction  of  the 
enameling  furnace,  with  a  description  of 
the  sifter  used  for  applying  the  enamel. 
3000  w.    Foundry — May,  1910.    No.  13662. 

Enamelling  on  Cast  Iron  (Ueber  die 
gebriiuchlichsten  Emaillierverfahren  auf 
Gusseisen).  J.  Schlemmer.  A  review  of 
common  practice.  1500  w.  Giesserci- 
Zeit — April  15,  i()io.  No.  14065  D. 
Etching. 

The  Manufacture  of  Etched  Novelties. 
Illustrates    and    describes    the    making   of 
etched  brass  buckles.     1500  w.    Brass  Wld 
— Mav,    TQio.      No.   14172. 
Forging. 

I'orging  in  Old  France.  Joseph  G. 
Horner.  Illustrates  and  describes  shop 
methods  and  early  tools  used  in  the 
eighteenth  century.  1200  w.  Mach,  N  Y 
— May,   i()io.     No.   13647  C. 

Mow  of  Metals  in  Heading,  Cold 
I'orging  .and  Swaging.  H.  P.  Townsend. 
Illustrates  and  (lescribes  the  action  of 
materials  handled  under  various  pres- 
sures in  dies.  4500  w.  Am  Mach — Vol. 
3.V  No.  '2^^.  No.  14 116. 
Foundries. 

The  Sul/er  Brothers'  b'onndry  in  Win- 
t'erthur  (Die  Giesserei-.Vidagen  von 
Gebriider  Sul/er  in  Wintertbur).  lUus- 
tr.ited  description  of  this  large  plant. 
Serial.  1st  part.  2000  w.  Giesserei-Zeit 
—.April   I,  n>io.     No.  14063  D. 

articli'x.      Scr  {''age  647. 
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Foundry  Coke. 

1  ho  tlii-mistry  of  Cnkc  and  lr<>ii 
l''ouii(liiij^  (Die  Koksclicinic  iiiitrr  bcsoii- 
clcrcr  HcriicksiclitiKinig  dcr  I'-iscngics- 
sorci).  Max  Ortluy.  A  review  of  the 
pluMioiiuMia  of  combustion  in  the  cupola, 
the  elTect  of  inipuritics  in  coke,  etc. 
Serial,  ist  part.  15(X)  w.  (liesscrei-Zcit 
— April  I.  H)io.  No.  140O0  D. 
Foundry  Flasks. 

A  Simple  ("onstrnclion  for  l''omi(lry 
Flasks  handled  by  Crane  (Ueber  Kran- 
Formkasten  und  deren  llerstellutiff  nach 
vereinfachler  Methode).  IT.  Vetter.  Il- 
lustrates and  describes  special  types. 
i(xx3  w.  (liesserei-Zeit — April  i,  1910. 
No.  14064  D. 
Foundry  Furnaces. 

Crucible  Steel  Castinj?  Process.  Carl 
Smerling.  Deals  with  the  design  and  con- 
struction of  furnaces  for  melting  crucible 
steel.  Ills.  1200  w.  Foundry — May,  1910. 
Serial.  1st  part.  No.  13665. 
Foundry  Management. 

See       Mana)4emcnt,       under       INDUS- 
TRIAL ECONOMY. 
Foundry  Practice. 

Latter-Day  Steel  Foundry  Practice. 
Percy  Longmuir.  Read  before  the  Man- 
chester (Kng.)  Assn.  of  Engrs.  Dis- 
cusses the  crucible,  open-hearth,  side 
blow  converter  and  electric  processes, 
describes  accurate  methods  for  econom- 
ical output.  1000  w.  Am  Mach — Vol.  33. 
No.   19.     No.   13877. 

erzeugung).  J.  Sonnenfeld.  The  hrst 
part  discusses  the  acid  open-hearth 
process.  Serial,  ist  part.  1500  w.  Gies- 
serei-Zeit — April   15,   1910.     No.   14066  D. 

Foundry  Practice  in  Germany  (Note 
sur  rOrganisation  de  quelques  Fonderies 
en  AUcmagne).  M.  Porte vin.  Discus- 
sion of  features  difTcring  from  French 
practice,  particularly  the  treatment  of 
molding  sand,  the  use  of  molding  ma- 
chines, and  the  employment  of  testing 
laboratories.  1300  w.  Rev  de  Metal — 
April,  1910.  No.  14001  E  -f-  F. 
Grinding. 

Economy  in  Grinding.  John  J. 
Thacher.  Illustrates  and  describes  i)rac- 
tices  observed  at  the  works  of  the 
Brown  &  Sharpe  Mfg.  Co.  2500  w. 
Mach,  N  Y— May,  1910.     No.   13653  C. 

The  Vitrified  (Grinding  Wheel  and  How 
It  Is  Made.    Walter  C.  Gold.    Descriptive 
account.     1200  w.    Brass  Wld — May,  1910. 
Xo.   14174- 
Jarring  Machines. 

The  Shockless  Jarring  Machine.  Wil- 
fred Lewis.  Explains  the  principles  upon 
which  this  lalxir-saving  appliance  works 
and  its  efficiency  in  the  consumi)tion  of 
power.  Ills.  4500  w.  Jour  Am  Soc  of 
Mech  Engrs— May,   19 10.     No.   14335  1^ 


Lacquering. 

The  lip  to-Date  MetJKjd  oi  Ap[)lying 
Laccpurs.  (i.  J.  Nikolas.  Illustrates  and 
(Kscribcs  an  apparatus  for  applyitig  lac- 
(|U(r  by  means  of  the  air  brush  or  spray. 
500    w.       Brass     Wld — May,     1910.       No. 

I4I7.^ 
Lathes. 

New  iuni  lablc  Lathe  oi  Pratt  & 
Whitney  Company.  Illustrated  descrip- 
tion of  a  lathe  for  machining  bar  stock, 
castings,  and  forgings.  3cxx)  w.  Am 
Mach— Vol.  33.  No.  20.  No.  141 14. 
Molding. 

Molding  Practice  (Aus  dcr  For- 
mereipraxis).  11.  Kloss.  A  practical  dis- 
cussion of  hand  molding.  Ills.  Serial. 
1st  part.  1200  w.  Giesserei-Zeit' — April 
1,   1910.     No.  I4(y)[   1). 

Molding  Cast  Steel  Drum  Shells.  11. 
J.  McCaslin.  Illustrates  and  describes 
a  method  of  producing  large  steel  sec- 
tions, including  a  description  of  the 
spreading  device,  core  boxes  and  pattern. 
2200  w.  Foundry — May,  1910.  No.  136^^)1. 
Molding  Bath  Tubs  (Formerei  von 
Badenwannen).  C.  Irresberger.  De- 
scribes practice  in  molding  by  hand  and 
by  machine.  Ills.  2000  w.  Stahl  u  Eisen 
—April  6,  1910.  No.  14053  D- 
Molding  Machines. 

New  Farwell  Molding  Machines.  Il- 
lustrated description  of  pneumatic  roll- 
over machines  and  squeezers.  1000  w. 
Ir  Age— May  5,   19 10.     No.   13749. 

See   also    Brass    Founding,    under    Ma- 
chink   Works  and  Foundries. 
Pipe  Fittings. 

Commercial     Standard 

F.  W.  Barrows.     De- 

of    changes    made    to 

5CXX)  w.    J^Iach,  N  Y — 


Establishing  a 
for  Pipe  Fittings, 
tailed  discussion 
lessen  cost.     Ills. 


May,   1910.     No.  13654  C. 

Planers. 

The  Bateman  Planer  Drive.  Joseph  G. 
Horner.  Illustrated  description  of  a  sep- 
arate self-contained  driving  apparatus  to 
be  fitted  to  old  designs  of  machines.  700 
w.  Mach,  N  Y— May,  1910.  No.  13649  C. 
A  Regenerative  Electric  Drive  for 
Planing-Macliines.  Illustrated  descrip- 
tion of  driving  arrangements,  and  expla- 
nation of  considerations  determining  the 
choice  of  system  to  be  adopted.  2000  w. 
I'-ngiig- May  6,  1910.     No.  13975  A. 

Reamers. 

Irregular  Spacing  of  the  Cutting 
Edges  of  Reamers.  Discusses  the  proper 
manner  to  break  up  the  flutes  of  reamers. 
Diagrams.  800  w.  Mach,  N  Y — May, 
1910.      No.   13656  C. 

Shop  Appliances. 

Tools  and  Fixtures  Used  in  Making 
Dentists'  Appliances.  F.  A.  Stanley.  Il- 
lustrated description  of  small  tools,  jigs, 
tixturcs,  gages,  etc.  2500  w.  Am  Mach— 
Vol.  33.    No.  21.     No.  14.386. 


Wc  supply  copies  of  these  articles.     See  page  647. 


630 


THE    ENGINEERING    INDEX. 


INDUS- 


Establish- 
klcincrcn 


Shop  Design. 

Metal-Working  Plants  and  Their  Ma- 
chine-Tool  Equipment.  Charles  Day. 
First  of  two  articles  analzing  the  ma- 
chine-tool equipment  of  metal-working 
plants,  especially  as  influencing  the  de- 
sign, layout,  and  structural  features  of 
the  buildings.  Ills.  3000  w.  Engineer- 
inir  Magazine — June,   1910.     No.   14379  B. 

The  General  Lay-Out  and  Equipment 
of  a  Complete  Set  of  Engineering  Shops 
for  a  Modern  Colliery,  with  an  Output  of 
About  2000  Tons  per  Day.  Willi-ini 
Trimmer.  Abstract  of  paper  awarded 
first  prize  in  the  Lewis  Prize  Competition, 

1909.  Illustrated  description.  3500  w. 
Ir  &  Coal  Trds  Rev — April  22,  1910.  No. 
I.374.T  A. 

Shop  Management. 

See       Management,      under 
TRIAL  ECONOMY. 
Shop  Practice. 

Mass  Production  in  Small 
ments  (Massenfabrikation  in 
Betrieben).  Martin  II.  Blancke.  Shows 
the  possibility  of  obtaining  the  economy 
of  mass  production  in  small  shops.  Ills. 
3500  w.  Zeitschr  d  Oest  Ing  u  Arch  Ver 
— April   15,  1910.     No.  ^4205  D. 

Some  Ingenious  Economies  of  a  Small 
Shop.  T.  A.  Sperry.  Illustrates  and  de- 
scribes interesting  devices  and  methods. 
1500  w.  Am  Mach — Vol.  ^ji,.  No.  18. 
No.    13762. 

Machine  Shop  Practice.  This  first  ar- 
ticle of  a  scries  describes  turning  gas 
engine  pistons  in  the  turret  lathe.  Sup- 
plement.      300    w.       Mach,    N    Y — April, 

1910.  Serial,     ist  part.     No.  13645  C. 
.Machining     Vertical     J'^ngine     Cylinder 

with  Standard.  Describes  operations 
with  the  aim  of  showing  the  adaptability 
of  t'le  duplex  horizontal  b)ring  machine. 
Ills.  1000  w.  Prac  lOngr — April  29,  19 M). 
No.  13848  A. 

Machining  a  Ji-liicli  Sluice  Valve 
I'ndy  and  Plug.  J.  A.  (iray.  Illustrates 
and  describes  the  method  of  performing 
the  various  operations  in  machining. 
i.Soo  w.  Am  Mach — Vol.  ^^.  No.  ji. 
No.    14388. 

Some  Machining  Operations  for  Pro- 
ducing Motor  Car  Parts.  Illustrates  and 
3CKX)  w.     I'oundry — May,  igio.     No.  I3f)<>4. 

Comparative  Notes  on  Steel- h'oundry 
Practice   ( I'.rfahrungen  und  vergleichendc 

Making  tiic  De  Vilbiss  Pliers.  Ethan 
Viall.  CJives  in  detail  each  step  in  the 
manufacture  of  pressed  steel,  cam  mo- 
lion,  parallel-jaw  pliers  in  a  shop  at  Dun- 
dec,  Mich.  Ills.  25(K)  w.  Mach.  N  Y— 
May,  19 10.     No.  13651  C. 

Methods  and  Devices  Used  in  Making 
Dental  Vulcanizcrs.  I'\  A.  Stanley.  Il- 
lustrates and  describes  interesting  meth- 
ods and  devices.  2500  w.  Am  Mach — 
Vol.  T,T>.     Nu.  19.     No.   13874. 


Shops. 

The  Cincinnati  Planer  Company's  New 
Plant.  Illustrated  detailed  description  of 
the  shop  and  its  equipment'.  1200  w.  Ir 
Age — May  26,  19 10.    No.  14384. 

New  Plant  Where  Selden  Cars  Are 
Built.  Morris  A.  Hall.  Illustrates  and 
describes  new  factories  at  Rochester,  N. 
Y.,  and  their  equipment  for  car  building. 
3000  w.  Automobile — May  5,  19 10.  No. 
13770. 

Owen  Automobile  and  Methods  of  Pro- 
duction Involved.  Thomas  J.  Fay.  Illus- 
trates and  describes  the  plant  building 
this  car,  and  the  main  features  of  the 
new  model.  2500  w.  Automobile — May 
5,  19T0.  No.  13769. 
Tempering. 

See   Tool    Steels,   under   Materials   of 
Construction. 
Tools. 

Examples  of  Box-Tool  Design.  F.  P. 
Crosby.  Illustrates  and  describes  box- 
tools  of  different  designs,  with  examples 
of  the  work  for  which  each  is  intended. 
1500  w.  Mach,  N  Y — May,  1910.  No. 
T3652  C. 
Welding. 

A  Present  Menace  to  Autogenous 
Welding.  Editorial  on  the  causes  of  ac- 
cidents with  this  process.  1200  w.  Ir 
Age — May  5,  1910.    No.  13746. 

The  Manipulation  of  the  Oxy-Acety- 
lene  Blowpipe.  Herbert  Luscius  Whitte- 
more.  Detailed  discussion  of  its  use. 
Ills.  4500  w.  Technograph,  No.  24 — 
i(XX)-io.    No.  14373  N. 

Thermit  Welding  (Ueber  das  alumino- 
thermische  Verfahrcn).  Al.  Parma. 
Describes  the  process  and  gives  an  esti- 
mate of  its  possible  uses  in  mining  opera- 
tions. Ills.  2500  w.  Ocst  Zeitschr  f 
Berg-  u  Hiittenwesen — April  30,  1910. 
No.  I  1071  D. 
Wood-Working  Machinery. 

Railway-  Sleeper  .Adzing  and  Boring 
Machine.  Illustrated  description  of  a 
machine  recently  built  for  South  Ameri- 
can railway  requirements.  500  w.  h'ngr, 
Lond— May  6,    kjio.      No.    13984  A. 

MATERIALS   OF   CONSTRUCTION. 
Alloys. 

The  Manufacture  of  Britannia-Metal 
and  Other  Soft  Mil.il  Sheets;  Their 
Uses  and  Adaptability.  Illustrated  de- 
scription. 25(K)  w.  Brass  Wld — May, 
Mjio.     Nt).   14170. 

.\  Recent  Advance  in  the  .\lloy  Indus- 
try (Une  nouvelle  Perspective  dans  Tln- 
dnstrie  des  Alliages).  K.  hViedrich. 
.Suggests  a  new  method  of  fabricating 
alloys.  1400  w.  Kev  de  Mel.d— April. 
1010.  No.  i4oo<)  E  I  V. 
Alloy  Steels. 

Some  Physical  TroptTtics  of  Two  Per 
("(•lit  Chrominm  Steels.  .\ndrew  Mc- 
William  and  lOrncst  J.  Barnes.     Read  bc- 
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lure  the  1.  ami  S.  Iii4.  A  ii^nrd  of  re- 
sults of  experimental  umk  on  llu-  luit 
IreatiiUMit  of  these  steils.  Ills.  -ISoo  \v. 
Ir  &  Coal  Trils  Kev — May  (>,  1910.  No. 
i.V)<H>  A. 

riie  Application  of  Titaiiiuni  Allows  in 
the  Sleii  Industry  (Ueber  Verwendnn^; 
von  I  itan-Le.uiernnj^en  in  der  Stahlindns- 
trie).  W'illielni  Venator.  Discnsscs  the 
product  ion  and  properties  of  titanium 
steel.  K'viuR  results  of  tests,  ills.  2000 
\v.  Stahl  u  Kisen — April  jo,  19 10.  No. 
14057  D. 
Cast  Iron. 

The  C'hemistry  of  Cast  Iron.  Elmer  K. 
l''.akins.  Read  before  the  IMiila.  Fountl. 
Assn.  Discusses  heat  treatment  and  the 
iidluence  of  chemical  compounds  up(jn  the 
casting.  3000  w.  Ir  Ai;e — May  u,  1910. 
No.   1 387 1. 

Physical  Properties  of  Cast  Iron.  V. 
T.  Cook.  Read  before  the  Staffordshire 
iron  &  Steel  Inst.  Discusses  the  clfect 
of  sand,  chills,  casting  temperature,  rate 
of  cooling,  etc.,  upon  the  structure  of 
gray  iron.  Ills.  3500  vv.  Foundry — 
May.  igio.  No.  13663. 
Heat  Insulation. 

An  Investigation  of  Heat-Insulating 
Materials  (Versuchc  mit  Isoliermittein). 
Reviews  tests  on  various  materials  in 
Bavaria.  Ills.  2500  w.  Zcitschr  d  Ver 
Deutschcr  Ing— April  16,  19 10.  No. 
i4_'3<)  D. 
Metallography. 

Uniform  Nomenclature  of  Iron  and 
Steel.  John  Oliver  "Arnold.  Read  before 
the  I.  and  S.  Inst.  Discusses  the  present 
views  of  mctallographists  and  urges  the 
support  of  Prof.  Le  Cliatelier  in  his  ef- 
fort to  abolish  personal  names  for  the 
constituents  of  steel.  4500  w.  Ir  &  Coal 
Trds  Rev — May  6,  1910.    No.  13994  A. 

The  Homogeneity  of  Metals.  Gregoire 
Tagucefif.  Read  before  the  I.  and  S.  Inst. 
Considers  the  impotrancc  of  study  in"-  the 
structure  of  metals,  and  the  relation  of 
the  structure  to  the  behavior  in  practice. 
Ills.  5000  w.  Ir  &  Coal  Trds  Rev — May 
6,   1910.     No.   13991  A. 

Further  Observations  on  the  Segrega- 
tion of  the  Various  Metalloids  in  Steel. 
S.  S.  Knight.  Photomicrographs,  and  re- 
port of  research  work  in  the  held  of  sili- 
con-iron compounds.  1500  w.  Ir  Trd 
Rev — May   12,    19 10.      No.    13879. 

The  Crystallography  of  the  Iron-Car- 
bon System.  Adolphe  Kroll.  Aims  to  es- 
tablish generally  the  relation  existing  be- 
tween crystallography  and  the  stability  di- 
agram. Ills.  19500  w.  Iron  &  Steel  Inst 
— May,  1910.     No.  13996  N. 

The  Constitution  of  Cast-Irons  and 
Carbon  Steels  from  the  Practical  vStand- 
point.  Donald  M.  Levy.  Read  before 
the  I  .and  S.  Inst.  Considers  the  rela- 
tions   existing   between    iron    and    carbon 
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over  practically  the  whole  range  of  cast 
irons  and  carbon  steels.  4000  w.  Ir  & 
Coal    Trds  Kev — May  (>,  1910.  No.  13987  \. 

The  Chemical  and  .MLchanical  Rela- 
tions of  Iron.  Manganese,  and  Carbon.  J. 
( ).  .Arnold  and  A.  .\.  Read.  Read  before 
the  1.  and  S.  Inst.  An  account  of  experi- 
ment.il  investigations.  Ills.  25(X)  w.  Ir  & 
Coal  Trds  Rev — .May  6,  1910.  No.  I39<;5  A. 

The  A2  Point  in  Chromium  Steel,  liar- 
old  Moore.  Read  before  the  I.  and  S. 
Inst.  Gives  results  of  an  investigation 
ui)on  a  series  of  chromium  steels  in 
which  a  remarkable  i)eculiarity  was  noted. 
2S00  w.  Ir  &  Coal  'Jrds  Rev — May  0, 
\()\().  No.  I  vj88  A. 
Steel. 

The  I'^Iastic  Breakdown  of  Certain 
Steels.  C.  A.  M.  Smith.  (Abstract.) 
Read  before  the  1.  and  S.  Inst.  Investi- 
gates methods  of  determining  the  maxi- 
mum stress  at  elastic  breakdown.  Dia- 
grams. 2500  w.  Ir  &  Coal  Trds  Rev — 
May  6,  19 10.  No.  13993  A. 
Tin. 

Physico-Chemical  Researches  on  the 
Contagious  Diseases  of  Metals  (Re- 
cherches  physico-chimiques  sur  Ics  Mala- 
dies contagicuses  des  Metaux).  Ernst 
Cohen.  Discusses  corrosion  and  other 
troubles  in  tin.  Ills.  85(X)  \v.  Rev  Gen  d 
Sci— April  30,  1910.     No.  14012  D. 

A  Physico-Chemical  Study  of  Tin 
(Etudes  physico-chimic|ues  sur  I'Etain). 
Ernst  Cohen.  Reports  an  investigation 
of  the  phenomena  of  hammer  hardening. 
Ills.  5000  w.  Rev  de  Aletal— April,  1910. 
No.  14003  E  -f  F. 

Gray  Tin  (L'Etain  gris).  Ernst  Co- 
hen. An  investigation  of  the  corrosion 
of  tin.  Ills.  2000  w.  Rev  de  Metal — 
.Ai)ril,  1910.    No.  14004  E  +  F.  1. 

Tool  Steels. 

A  Research  on  the  Hardening  of  Car- 
bon and  Low-Tungsten  Tool-Steels. 
Shipley  N.  Brayshaw.  Deals  with  results 
ol)tained  from  two  kinds  of  carbon  tool- 
steel  which  differed  only  in  that  one  con- 
tained about  0.5  per  cent  of  tungsten. 
Considers  questions  connected  with  work- 
shop hardening.  Ills.  28800  w.  Inst  of 
Alech  I'Jigrs— April  15.  HJio.  No.  13726  N. 

The  CiUting  I'roperties  of  Tool  Steel. 
Edward  G.  Herbert.  Read  before  the  Ir. 
&  St.  Inst.  Illustrated  description  of  a 
tool-steel  testing-machine  designed  to 
overcome  difficulties  in  securing  a  uni- 
form material,  explaining  its  use  and 
giving  results.  2500  \v.  Engr,  Lond— 
May  6,  1910.  Serial,  ist  part.  No.  13985  A. 
MEASUREMENT. 
Cooling  Curves. 

.Methods  of  Obtaining  Cooling  Curves. 
Deals  with  the  various  methods  of  tak- 
ing cooling  curves,  and  their  interpreta- 
tion and  values.  3000  w.  Engng— May 
6,   1 91c.     No.   13974  A. 

articles.     See  page  647. 
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Gauges. 

Tolerances  and  Limit  Gauges.  George 
D.  Hadun.  Explains  the  meaning  of 
"tolerance"  in  machine-shop  practice,  and 
the  use  of  limit  gauges.  2000  w.  Mech 
Wld — May  13,  1910.     No.  14192  A. 

Accurate  Gage  Work  in  the  Bench 
Lathe.  A.  L.  Monrad.  Illustrated  de- 
scription of  a  simplified  method  for  ex- 
act duplication.  3000  w.  Mach,  N  Y — 
May,  1910.  No.  13650  C. 
Pyrometry. 

A  x\cw  Pyrometer,     Charles  I'^.  Foster. 
Describes  a  new  type  of  radiation  pyro- 
meter and  its  use.    2200  w.    Jour  Fr  Inst 
— May,   19 10.     No.  14295  D. 
Steam  Meters. 

Steam  and  Air  Flow  Meters.  Illus- 
trates and  describes  recording  and  indi- 
cating instruments  developed  by  the  Gen- 
eral Electric  Co.  1500  w.  Ir  Age — May 
26,  1910.  No.  14385. 
Thermometry. 

High-Temperature  Gas  Thermometry 
and  Its  Present  Limitations.  Arthur  L. 
Day.  Reviews  some  of  the  recent  work 
done  to  mcrcase  the  range  and  accuracy 
of  the  temperature  scale  upon  which  the 
various  devices  for  measuring  high  tem- 
peratures depend.  4000  w.  Met  &  Chem 
Engiig — May,   1910.      No.    [3605   C. 

POWER  AND  TRANSMISSION. 
Air  Compressors. 

Horizontal  Compound  Air  Compressor. 
Illustrated  detailed  description.  1000  w. 
Engr,  Lond — April  22,  1910.  No.  13735  A. 
.Occidents  to  the  Delivery  Valve  in 
Slide-Valvc  Compressors  (Das  Verhalten 
dcr  Schifbcrkomprcssorcn  bci  cincr  Be- 
schadigung  dcs  Druckvcntils).  R.  Lo- 
renz.  Mathematical  discussion  of  the 
thermodynamic  effects,  which  have  caused 
serious  accidents.  Ills,  3000  w.  Gliickauf 
— April   23,    1910.     No.    14029   D. 

Belting. 

Transmission  of  Power  by  Belts.  Regi- 
nald Krall.  Abstract  of  a  |)aper  read  be- 
fore the  Junior  Itist.  of  luigrs.  Dis- 
cusses the  use  in  luirope  of  steel  bands 
for  belts.  Also  describes  the  Lenix  sys- 
tem in  which  an  idler  automat icallv  in- 
creases the  arc  of  contact  of  the  belt  with 
the  load.  2200  w.  Power — May  3,  1910 
No.   13670, 

CO.   Engine. 

Carroll's  Carbonic  Acid  Engine.  An 
expose  of  John  IC.  Carroll's  C()j  engine. 
Ills.  1500  w.  Power — May  24.  i»>io.  .\o. 
14265. 

Costs. 

Sec  Textile  Mills,  inider  Towi  k  and 
Tkansm  ission. 

Electric  Driving. 

Motor  Ap|)lication  to  Machine  Tools. 
Charles  l'*air.  Considers  the  fuiidainenlal 
principles    underlying    motor    applieatiotis 


to  machine  tools.  Ills,  4000  w.  Pro  Am 
Inst  of  Elec  Engrs — May,  1910.  No. 
14345  F. 

The  Choice  of  Electric  Motors  for  In- 
termittent Working  (Ueber  die  Wahl  von 
Elektromotoren  fiir  int'ermittierenden  Be- 
tricb).  Herr  von  der  Burchard.  Dis- 
cusses the  choice  of  motors  for  rolling- 
mill  operation.  Ills.  2500  w,  Stahl  u 
Eisen — April   13,  1910.     No.   14055  D. 

The  Electrical  Driving  of  Textile  Ma- 
chinery. W.  B,  Woodhouse.  An  illus- 
trated article  giving  comparative  results 
with  mechanical  and  electrical  driving. 
3500  w.  Cassier's  Mag — May,  1910,  No. 
13948  B. 

Electric  Driving  of  Reversible  Roll 
Trains  on  the  Ilgner  System  (Commande 
electriquc  des  Trains  de  Laminoirs  re- 
vcrsibles  par  la  Methode  Ilgner).  De- 
scribes the  system  and  gives  results  of  its 
operation.  Ills.  Serial.  1st  part.  Rev 
Indus — April  23,   1910.     No.   14023  D. 

See     also     Planers,     under     Machine 
Works  and  Foundries. 
Gas  Transmission. 

Long-Distancc  Gas  Transmission.  Har- 
rison Dexter  Emerson.  Outlines  the  de- 
velopment and  present  state  of  the  art  of 
gas  transmission,  giving  information  in 
regard  to  high-pressure  gas  pumping  in 
Pennsylvania.  Ills.  1400  w.  Cassier's 
Mag — May,  1910.  No.  13947  B. 
Gearing. 

Sec  l^lectric  Hoisting,  under  MINING 
AND  Ml'/rALLURGY,  Mining. 
Lubrication. 

Lubrication  and  Lubricants.  Discus- 
sion of  Dr.  C.  F,  Mabcry's  paper,  by  Dr. 
P.  H,  Conradsen,  and  others.  Ills.  12800 
w.  Jour  Am  Soc  of  Mech  Engrs — May. 
1910.     No.    14336  F. 

Some  Recent  Lubricators  (Quel(|ues 
Graisseurs  nouveaux).  Describes  recently 
invented  oil-testing  and  lubricating  de- 
vices, ills.  5000  w.  Rev  de  Mecan — 
April.  i<)io.  No.  14049  E  -j-  F. 
Mechanical  Plants, 

La  Salle  Hotel  Power  Plant.  Chicago. 
Osborn  Monnett.  Illustrates  and  de- 
scribes the  mechanical  plant  for  furnish- 
ing heat',  light  and  power.  2500  w.  Power 
-  \\i\y  17,  H)io.  No.  I3<)39. 
Power  Plants. 

Govennnent  Plant  at  Washington.  V. 
L.  Johnson.  Illustrated  descri|)tion  of 
the  central  power,  lighting  and  heating 
station,  for  the  United  States  Capitol, 
serving  a  group  of  buildings.  2txx)  w, 
I'dwit  May  10.  i()io.  No.  13818. 
Shaft  Bearings, 

Kail  Bearing  Lineshaff  Hangers.  Hen- 
ry Hess.  Illustrated  description  of  im- 
proved hangers,  explaining  their  advan- 
tages. 2(xx)  w.  Jour  Am  Soc  of  Mech 
Engr.s— May,   1910.     No,   14333   l'- 
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Shafting. 

I'.lTrcl  of  Kcyways  (mi  \\\v  SlnuKlli  of 
ShafliiiK.  JaiiK'S  C.  Luiid.  A  report  of 
tests,  witli  conclusions.  ills.  uoo  vv. 
TcchnoRrapli,  No.  24 — uny)-io.  N(\ 
14.^; J   N. 

Textile  Mills. 

(  hoicc  of  I'owiT  for  Textile  Mills. 
Abstract  of  a  paper  hy  Charles  T.  Main, 
discussing  the  cost  of  steam,  hydroelec- 
tric, and  purchased  power  for  an  electric- 
ally driven  mill.  2000  \v.  J''ii,i.;  Rcc — May 
7.   i<)io.     No.   1,^7^)/. 

Tidal  Power. 

lidal  I'ower.  W.  O.  llorsnaill.  Con- 
siders whether  there  is  a  possibility  of 
generating  power  on  a  large  scale  by  use 
of  the  tides.  2(Xki  w.  Kngr,  Lond — May 
6.   10K1.     No.   i.^()<Si   A. 

Turbo-Compressors. 

Sec     Centrifugal     Pumps,     under     Hy- 

DR.VULIC    M.XCHINKRV. 

STEAM   ENGINEERING. 
Boiler  Capacity. 

Increasing  Capacity  of  Steam  J>oilcrs. 
Henry  Krcisingcr  and  Walter  T.  Ray. 
Investigates  the  practicability  of  doubling 
the  grate  area  and  increasing  the  velocity 
of  the  gases  without  increasing  the  floor 
space.  4000  w.  Power — May  24,  1910. 
No.  14264. 

The  "Le  Dalmar"  Boiler  Cleaner  (Lc 
Rainoneur  a  Air  chaud  *'le  Dalmar").  M. 
Brull.  Describes  a  device  for  blowing 
incrustations  of  soot  from  the  outside  or 
inside  of  boiler  tubes.  Ills.  1400  w.  Bui 
Soc  d'Encour — March,  1910.  No.  14007  G. 
Boiler  Design. 

The  La3'out  of  an  Arched  Smoke  Box. 
Drawings     and     description     of     method. 
1800  w.     Boiler  Maker — May,   1910.     No. 
1.^921. 
Boiler  Firing. 

Kcrmode's  Liquid-Fuel  Apparatus  for 
Water-Tube  Boilers.  Illustrated  descrip- 
tion of  an  installation  at  Liverpool  and 
an  account  of  the  arrangement.  Other 
plants  are  briefly  described.  2000  w. 
b'ngng — April  22,  1910.  No.  13730  A. 
Boiler  Fittings. 

Water  Gauges  for  Boilers :  Some  Prac- 
tical Notes.     Points  relating  to  their  con- 
struction and  care  arc  discussed.     2000  w. 
Prac  iMigr — May  6,  1910.    No.  I39<39  A. 
Boilter  Plates. 

Tests  of  Old  Boiler  Plates.  A.  II.  El- 
drcdgc.  Reports  tests  made  from  test 
pieces  cut  from  the  bottom  sheets  of  fire 
tube  boilers  which  had  been  in  contin- 
uous service  for  periods  ranging  from  13 
to  22  years,  to  get  information  as  to  the 
safe  age  at  which  a  boiler  can  be  used. 
1000  w.  Sib  Jour  of  Engng — May,  19 10. 
No.  1 43 1 7  C. 
Boiler  Repairs. 

Applying    Patches    to    Boilers.       H.    S. 
Jeffrey.        Illustrates     and     describes     the 
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most  approved  nulhods.     1500  w.     Power 
—  May  24,  1910.     No.  14263. 
Boiler  Scale. 

Scale  in  Boilers  and  Its  Removal, 
h'rom  an  article  published  by  the  Eidelity 
&  Casualty  Co.  Deals  with  causes  and 
dangers  of  scale,  and  metlu)ds  of  preven- 
tion and  removal.  30(X)  w.  Power — May 
17,   1910.     No.  13941. 

The  Influence  of  Scale  on  lioiler  Econ- 
omy and  Safely  (Der  ICinlluss  des  Kes- 
sclsteines  auf  Wirtschafllichkeit  und 
Betricbsichcrhcit  von  llci/vorrichtun- 
gen).  E.  Reutlinger.  Reports  a  series 
of  tests  of  heat  transmission  through 
scale-covered  plates.  Ills.  Serial.  ist 
part.  7500  w.  Zeitschr  d  Ver  Deutschcr 
[ng — April  2,  1910.  No.  14233  D. 
Boiler  Waters. 

Water    Softening.      Illustrates    and    de- 
scribes a  number  of  systems  of  softening 
boiler    feed    water.       5000    w.       Ry    Mas 
Mech — May,  19 10.    No.  13872. 
Engines. 

J'xY)nomy  and  Design  of  Modern  Re- 
versing Rolling  Mill  Steam  Engines, 
luluard  G.  Sehmer  and  Dr.  R.  Drawe. 
Read  before  the  Ir.  &  St.  Inst.  States 
the  requirements  of  a  good  steam  revers- 
ing mill  engine,  and  the  means  by  which 
these  requirements  can  be  fulhlled.  De- 
scribes a  new  single  lever  gear.  3300  w. 
Mech  Engr— May  6,   19 10.     No.   1397 1   A. 

Tangye's  Museum  of  the  Watt  Epoch- 
Making  Developments.  I.  W.  Chubb.  Il- 
lustrated description  of  interesting  draw- 
ings, appliances  and  inventions.  4500  w. 
Am  Mach— Vol.  33-  No.  18.  No.  13763- 
Fuels. 

The  Combustion  of  Coal.  Joseph  A. 
Holmes.  Describes  experiments  made  to 
ascertain  the  relation  between  the  amount 
of  volatile  combustible  driven  off  and  the 
combustion  spaces  necessary  to  burn  it 
completely.  Ills.  3000  w.  Bui  Am  Inst 
of  Min  Engrs— May,  1910.     No.  14344  E. 

Thermochemistry  of  Anthracite.  Dis- 
cusses the  principles  underlying  the  cal- 
culation of  heating  values  of  fuels.  2500 
w.   Mines  &  Min— May,  1910.   No.  13681  C. 

Notes  on  Various  Solid  Fuels.  Con- 
siders fuels,  other  than  ordinary  coal,  in 
use.  1200  w.  Prac  Engr— April  22,  1910. 
Serial,     ist  part.    No.  13716  A. 

Tests  of  Washed  Grades  of  Ilhnois 
Coal.  C.  S.  McGovney.  Describes  tests 
made  to  facilitate  comparisons  of  various 
grades.  Ills.  28600  w.  Univ  of  111  Bui. 
No.  39— Aug.  23,  1909.     No.  14268  N. 

Transportation  and  Handling  of  Steam 
Coal.  Reviews  a  report  of  the  committee 
on  fuel  supply  of  the  Boston  Chamber  of 
Commerce.  A  study  of  the  quality  of 
steam  coals  and  the  method  of  transpor- 
tation. Relates  especially  to  New  Eng- 
land. Maps.  3000  w.  Ry  Age  Gaz — 
May  13,  1910.  No.  13898. 
Sec  page  647. 
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The  Utilization  of  Lovv-Grade  Coal 
in  the  Dortmund  District  (Ausnutziins 
minderwertiger  Brcnnstoffe  auf  Zechcn 
des  Oberbergamtsbczirks  Dortmund). 
Herrn  Biitovv  and  Dobbelstcin.  Report 
of  a  Commission,  giving  results  of  tests 
of  inferior  grades  of  fuel  in  various 
boiler  plants.  Ills.  Serial,  ist  part.  2000 
w.  Gliickauf — April  9,  1910.  No.  14075  D. 

Heat  Transmission. 

A  Study  in  Ilcat  Transmission.  J.  K. 
Clement  and  C.  M.  Garland.  Experi- 
mental study  of  the  transmission  of  heat 
to  water  in  tubes  as  affected  by  the  ve- 
locity of  the  water.  3500  w.  Univ  of  111 
Bui,  No.  40 — Sept.  27,  1909.    No.  14199  N. 

Indicators. 

Non-Stop  Indicating  Gear.  Illustrated 
description  of  an  apparatus  which  can  be 
fi.xed  to  an  engine  while  running,  can  be 
started,  stopped  or  removed  while  the 
engine  is  in  motion.  900  w.  Engr,  Lona 
— April  22,  1910.     No.  13738  A. 

Safety  Valves. 

Recent  Developments  in  High-Lift 
Safety  Valves  (Neuerungen  an  llochhub- 
Sichcrheitsventilen  mit  vollem  Kcgelhub). 
P.  H.  Rosenkranz.  Describes  a  number 
of  types.  Ills.  2000  w.  Zeitschr  d  Ver 
Dcutscher  Ing — April  9,  1910.  No.  14235  D. 

Stacks. 

The  Stability  of  Chimneys.  E.  W. 
Ijcardsley.  Gives  graphic  methods  for 
determining  the  center  of  area  and  sta- 
bility, approximate  rules  for  proportions 
and  taper  and  notes  on  the  design  of 
chimney  foundations.  2500  w.  Power — 
-May  3.   1910.     No.  13669. 

Steam  Properties. 

I''.quivalciit  Evaporation  from  and  at 
2F2°.  V.  R.  Low.  An  extension  of  the 
Marks-Davis  tables  on  factors  of  evap- 
oration to  include  feed  water  above  212 
degrees,  and  to  include  modern  high 
pressures.  2  pages  of  tables.  1200  vv. 
Tower — May   10,   19 10.     No.   13820. 

Superheating. 

A  New  Characteristic  Etiuation  of  Su- 
perheated Steam.  P.  I'\  P()[)p.  Aii  ex- 
planation of  the  new  siuiplilied  e(|uali'iu. 
c/)f)  w.  Technograph.  No.  24 — n;(K>-i(). 
No.   [4375  N. 

Marine  Stipcrhcating.  Notes  l)ase(l  on 
an  inspection  of  tiu-  plant  in  the  Scluvaim 
vessel,  ills.  1600  w.  h'ngr,  Loud  April 
22,  1910.     No.  i,^7,u  A. 

Cast-iron  Fittings  for  Superheated 
Steam.  Discussion  of  papers  by  Prof. 
Ira  N.  Ilollis.  I'rof.  I'.dward  I'.  Miller 
anrl  .Arthur  S.  Mann.  Ills.  10700  vv. 
Jour  .Am  Soc  of  Mech  ICngrs  May,  1910. 
N'o.    F  \_i]7  I'". 

Turbine  Blades. 

The  I'Tosion  (»f  Turbine  Blades.  K.  J. 
I'-kblaw.  Reports  a  series  of  tests  upon 
two  Kerr  turbine  blades  tn  ascertain  the 
wear    increase    with    increase    in    velocity 


of  steam.     1200  w.     Technograph,  No.  24 
— 1909-10.     No.  14369  N. 

Turbine  Design. 

The  Condition  and  Action  of  Steam  in 
Turbines.  Ernst  J.  Berg.  Shows  the  prac- 
tical considerations  that  enter  into  the 
design  of  the  Curtis  turbines.  4500  w. 
Technograph,  No.  24 — 1909-10.  No. 
T4368  N. 

Turbine  Economy. 

Reducing  the  Fuel  Consumption  in  Ex- 
isting Electric  Generating  Stations. 
Gives  calculations  showing  the  possibili- 
ties of  the  low-pressure  turbine  in  reduc- 
ing the  fuel  bill.  1800  w.  Engr,  Lond — 
April  29,  1910.     No.  13859  A. 

Turbine  Efficiency. 

Energy  Losses  in  Steam-Turbine 
Buckets.  Abstract  of  an  article  by  Dr. 
Nikolai  Briling  in  Zcit.  des  Vcr.  Dent 
Ing.,  describing  a  scries  of  experiments 
made  to  determine  the  least  loss  of  en- 
ergy in  the  buckets  of  an  impulse  steam- 
turbine.  Ills.  700  w.  Engng — April  29, 
iQio.     No.   13854  A. 

Turbine  Governing. 

Regulation  of  Mixed  Flow  Turbines. 
L.  Battu.  Explains  where  mixed-flow 
turbines  are  necessary,  and  considers  the 
methods  of  regulation.  Ills.  3300  w. 
Power — May   10,   1910.     No.   13819. 

The  Kinematics  of  Reversing  with  In- 
direct Governors  (Zur  Kinematik  der 
Riickfiihrung  bei  indirekten  Regulator- 
en).  Herr  Kroner.  Mathematical  dis- 
cussion of  two  systems  of  governing. 
Ills.  2500  w.  Die  Turbine — April  20, 
19 10.    No.  14093  D. 

Turbine  Plants. 

The  Steam-Turbine  Plant  at  the 
Gouley  Mine  in  the  ICschweil  District 
(Die  Dampfturbinenanlage  auf  Grubc 
Gouley  des  Eschweiler  Bergwerksver- 
eins).  L.  Haas.  Detailed  description  of 
a  generating  station  serving  a  group  of 
mines.  Ills.  Serial,  ist  part.  1000  w. 
Zeitschr  f  d  Gesanite  Turbinenwesen — 
April  10,  1910.     No.  14095  D. 

The  1,650-Kilowatt  Exhaust-Steam 
Turbo-Generator  Plant  of  the  "Frtih- 
liche  Morgensonne"  Company  at  Wat- 
lenscheid  (Die  i()5o-K\V-AI)ilampfturbo- 
getieratoranlage  auf  der  Gevverkschaft 
"I'Yohlicho  Morgensonne"  zu  Watten- 
scheid).  Illustrated  (lescrii)tion.  3000  w. 
Flek  Kraft  u  liahnen — April  2^,  1910. 
No.   14224  1). 

Turbines. 

The  (JntehofTmmgshiitte  Steam  Tur- 
l)in(>  (Die  ( luteholTnungshiitte-Dampftur- 
bine).  II err  Hamier.  Describes  its  de- 
sign, development  and  present  types.  Ills. 
Serial.  1st  |)art.  2200  w.  Die  Turbine — 
.\pril  20,   i()io.     No.  14092  D. 

See  also  Loei>inotives,  under  RAIL- 
WAY   I':N(;[NI':I':KLN(;.    Motive    Power 

.\NII    ElJlMI'MI  NT. 
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TRANSPORTING    AND    CONVEYING. 
Cablcways. 

Airial  Kopcway  at  Abe  rlillciy,  SoiUli 
W  aks.  Illustrated  tk'.scri|)ti(>u  of  a  rope- 
way built  ou  llic  sectional  syslein,  for  ;i 
enlliery.  uoo  w.  lingiij; — April  22,  i<jiu. 
Xo.  \^72i)  A. 
Coal  Handling. 

J)arley  Suction  Convi-yor  for  Coal  and 
.\slies.  Illustrates  and  describes  the  in- 
stallation for  the  lioston  elevated  rail- 
uiy.  KMH)  \v.  Jr  A^e — May  12,  1910. 
No.    ij8()9. 

Coal  and  Coke  llandliuff  at  the  Moo- 
sacli  Gas  Works,  Munich  (Die  Kohlcn- 
und  l\<d<slrans[)orlanla;:;c  des  Gaswcrkes 
der  Stadt  Mmicken  in  Moosach)-  Ik 
llernianns.  Describes  an  extensive  me- 
chanical plant.  Ills.  2000  vv.  Zcitschr  d 
Ver  Deutscher  In^ — April  2.3,  Kjio.  No. 
14240  D. 

Sec    also    Piers,    under    CIVIL    ENGI- 
NEERING, Watkkwavs  and  Hakboks. 
Conveyors. 

The  Mechanical  Handling  of  Small  Ma- 
terials. George  Frederick  Zinimcr. 
Methods  and  mechanisms  for  handling 
line  substances  are  illustrated  and  de- 
scribed. 3000  w^.  Cassier's  Mag-=-May, 
igio.     No.   13951   B. 

Mechanical  Transport  in  the  Foundry 
(Der  mcchanische  Massentransport  in 
der  Giesserei).  Hubert  Hermanns.  De- 
scribes conveyors,  aerial  tramways,  ele- 
vators, etc.,  applicable  to  foundry  work. 
Ills.  Serial,  ist  part.  1500  w.  Stahl 
u  Eisen — April  6,  1910.  No.  14052  D. 
Cranes. 

The  Design  of  Crane  Trusses  (Zur  Bc- 
rechnung  von  Krantragern).  H.  Miiller. 
Mathematical.  Ills.  2000  w.  Zeitschr  d 
Ver  Deutscher  Ing — April  30,  1910,  No. 
T4244  D. 
Freight  Handling. 

Trans-shipment  of  Building  Materials 
on  the  Berlin  Waterways  and  the  Appli- 
cation of  Mechanical  Devices  to  the 
Handling  of  Brick  (Der  Umschlagver- 
kchr  in  Baumaterialien  auf  den  Berliner 
Wasserstrassen  und  die  zweckmiissigkcit 
der  Verwendung  mcchanischer  Entlade- 
vorrichtungen  fiir  den  Ziegeltransport). 
Carl  Clans.  Ills.  4000  w.  Tech  u  Wirt — 
April,  igio.  No.  14247  D. 
Ore   Handling. 

The  Sieurin  Ore  Discharging  Gear. 
Illustrated  description  of  the  apparatus 
and  its  operation.  2000  w.  Marine  Rev — 
May,  1910.     No.  14104. 

MISCELLANY. 
Aeronautics. 

The  Problem  of  Flight  (Bet'rachtung- 
en  iibcr  das  Flugproblem).  L.  Prandtl. 
A  general  discussion  of  aeroplane  de- 
sign. Ills.  4500  w.  Zeitschr  d  Ver 
Deutscher  Ing— April  •  30,  19 10.  No. 
i4-'4i   D. 


A  Graphical  Method  oi  Designing 
Aerial  Pn^pellers  and  its  .Special  Appli- 
cation to  the  Calculation  of  the  Strength 
of  tile  Propeller.  Comparison  of  the 
(  .ilcnlati(;n  with  the  Practical  Result 
(Methode  fiir  die  graphische  l^>ereclnun)g 
einer  kuftschraube  und  ihrc  spezicilc 
Verwendung  fiir  die  Festigkeitsberech- 
nung  der  Schraube.  Vergleich  der  Rech- 
nnng  niit  der  Wirklichkeit).  C.  JCbcr- 
hardt.  Mathematical,  ills.  Serial.  1st 
part.  Tt^)(v.)  w.  Motorwagen — April  20, 
19 Kx    No.  14099  D. 

Recent  Progress  in  Aviation.  Octave 
Chanute.  An  illustrated  review  of  recent 
work  with  flying  machines,  and  interest- 
ing information  related  to  the  subject. 
Also  a  chronology  of  aviation.  8000  w. 
Jour  W  Soc  of  i'Lngrs — April,  1910.  No. 
14325  D. 

The  Flight  from  London  to  Manches- 
ter, The  aviators'  own  accounts,  with  il- 
lustrations. 1200  w.  Sci  Am — May  14, 
J  9 10,     No.  13885. 

Trans-Oceanic  Aviation.  Editorial  dis- 
cussion of  the  plan  recently  proposed  to 
cross  the  Atlantic  in  an  airship.  1200  w. 
luigng — May  13,  1910.     No.  141^6  A. 

Dirigibles  and  Aeroplanes  in  War  (I 
Dirigibili  ed  i  Velivoli  come  Ordegn  di 
Gucrra  e  come  Bcrsagl).  Discusses  bal- 
loons and  aeroplanes  as  instruments  of 
attack  and  methods  of  defense  against 
them.  Ills.  loooo  w.  Riv  Marit— April, 
19 10.     No.   14035  E  -f  F. 

Table  of  Aeroplanes  at  Olympia. 
Gives  table  of  particulars  of  each  rna- 
chine,  with  observations  on  the  theories 
of  flight.  4000  w.  Sci  Am  Sup— May  7, 
1910.     No.  13786. 

A  Pioneer  French  Aeroplane  That 
Has  Made  Many  Flights.  Augustus  Post. 
Illustrated  description  of  a  monoplane 
type  of  good  workmanship,  which  has  an 
ingenious  motor.  2500  w.  Am  Mach — 
Vol.  Ti,2.  No.  20.  No.  14117- 
Guns. 

Chats  on  Artillery  (Causeries  sur  I'Ar- 
tillerie).  Colonel  Vallier.  The  flrst  part 
discusses  guns  for  attacking  balloons  and 
aeroplanes.  Ills.  Serial,  ist  part.  2300 
w.  Tech  Mod— April,  1910.  No.  14015  ^^ 
Tabulating  Machines. 

Handling  the  Census  Returns  for  the 
Whole  United  States.  Illustrates  and  de- 
scribes the  machines  which  make  and 
count  the  cards  and  tabulate  the  records. 
2000  w.    Am  Mach— Vol.  ZZ-    ^»'o.  18.    No. 

1.^759. 
Textile  Industry. 

The  Mechanical  Engineer  and  the  Tex- 
tile Industry.  H.  L.  Gautt.  Describes 
an  autojnatic  piling  machine  and  a  new 
arrangement  of  bleachery,  in  proof  of  the 
usefulness  of  the  mechanical  engineer  in 
this  held.  Ills.  600  w.  Jour  Am  Soc  of 
Mech   Engrs— Mav,    19 10.      No.    14.3.32   F. 


Wc  sul'ply   to/Mi-j    ui    thc:,c   arliilcs.      Hcc  page  647. 
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COAL  AND  COKE. 
Blasting. 

Utah  Fuel  Co.'s  Shot-Firing  Rules.  A. 
C.  Watts.  Regulations  for  the  storage 
and  handling  of  explosives,  loading  holes 
and  tiring  shots  enforced  by  this  company. 
2400  w.  Mines  &  Min — May,  1910.  No. 
1.3676   C. 

The  Hydraulic  Mining  Cartridge. 
Henry  M.  Payne.  Illustrated  description 
of  an  appliance  for  mining  coal  without 
the  use  of  explosives.  1500  w.  Mines  & 
Min — May,  19 10.  No.  13674  C. 
Colorado. 

Coal  Fields  of  Southern  Colorado. 
Describes  the  geological  conditions  and 
their  influence  on  the  mining  methods 
employed,  2000  w.  Mines  &  Min — May, 
1910.    No.  13675  C. 

See     also     Mining,     under     Co.\l    and 

CoKK. 

Electric  Power. 

Electricity  in  Mining.  J.  Glynn  Will- 
iams. Discusses  proper  equipment,  opera- 
tion, some  causes  of  accidents,  etc.  30(jo 
w.     Elec  Rev,  Lond — April  22,  1910.     No. 

13709  A. 

The  Installation  and  Management  of 
Electrical  Plant  in  Coal  Mines.  T. 
Campbell  Futers.  Considers  applications 
that  may  be  made  from  the  first  step  of 
opening  a  new  coalfield,  the  questions  to 
be  decided  in  selecting  plant,  etc.  2500  w. 
I'^lec    Rev,    Lond — April    22,    19 10.       No. 

13710  A. 

Electric  Cable  Systems  in  Collieries, 
lulitorial  review  of  the  discussion  before 
the  Institution  of  Electrical  I'^ngineers, 
following  the  reading  of  W.  Wellesley 
Wofxl's  paper  dealing  with  this  subject. 
j8oo  w.  ICngiig — iVlay  13,  19 10.  No. 
14195  A. 

Automatic  Protective  Switchgear  for 
Colliery  Service.  E.  H.  Wcdmore.  Ab- 
stract of  paper  read  at  Midland  Inst,  of 
Min.,  Civ.  &  Mech.  I'jigrs.  Discusses 
the  arrangement  of  trip  coils  and  the 
action  of  automatic  U-akagc  devices  in 
mines.  1600  w.  IClect'n,  Lond — May  (), 
1910.     No.   r39()7  A, 

Storage  Rattcries  in  Colliery  Work.  J. 
Cilynn  Williams.  Discusses  the  econom- 
ical advantages.  .Short  discussion.  45<k» 
w.  Ir  &  Coal  Irds  Kcv— May  ^,  i()io. 
No,   i4ior  A. 

b'arthed  v.  Insulated  Neutrals  in  Col- 
liery Installations.  W.  Wellesley  Wc^od. 
Read  bef«)re  the  Inst,  of  i'.lec.  Engrs., 
Newcastle  Sec.  Discusses  the  advan- 
tages and  disadvantages  of  working  in  a 
three-phase  colliery  installatinn  with  an 
earthed   as   against   an   imearlheil   neutral. 


2500    w.       Elec    Engr,    Lond — April    29, 
1910.    No.  13841  A, 

See   also   Isolated   Plants,   and   Switch- 
gear,      under      ELECTRICAL      ENGI- 
NEERING,  Generating   Stations. 
Explosions. 

Catastrophes  in  American  Mines. 
Messrs.  Taflfanel  and  Dunaime.  A  resume 
of  the  report  of  the  French  Committee  of 
Mines  on  the  Monongah,  Darr  and 
Naomi  accidents.  4000  w.  Mines  &  Min 
— May,  19 10.     No,  13677  C, 

Darran  Colliery  Explosion,  Report  of 
the  circumstances  attending  an  explosion 
of  coal  dust  in  South  Wales,  4000  w. 
Col  Guard — April  22,  1910.     No.  13725  A. 

Gas  Explosions  in  Belgium  (Gruben- 
gasausbriiche  in  Bclgien).  Herr  Bracht. 
A  review  of  notable  explosions  and  pre- 
ventive methods  employed.  Ills.  9500  w. 
Gliickauf — April  2,  19 10.     No.  14072  D. 

Catalytic  Action  and  Explosions  of 
Gas  (Kat'alytische  Wirkungen  und 
Schlagwettcrexplosionen).  Hans  Fleiss- 
ner.  Offers  an  explanation  of  the  causes 
of  gas  explosions.  2000  w.  Oest  Zeitschr 
f  Berg-  u  Hiittenwesen — April  9,  1910. 
14068  D. 
Explosives. 

Permissible  Explosives  Used  in  Coal 
Mines.  J.  J.  Rutledge.  Information  con- 
cerning the  permissible  explosives  used 
in  the  United  States,  and  their  advan- 
tages. 1500  w.  Technograph,  No.  24 — 
i<)(K)-io.  No,  14370  N. 
Mine  Air. 

Moisture  in  Mine  Air,  Considers  the 
hygienic  and  mechanical  effects  of 
moisture,  how  a  mine  dries  out  and 
methods  of  avoiding  it,  4500  w.  Mines 
cK'  Min— May,  1910.  No.  13673  C. 
Mine  Gas. 

h'iredamp;  Its  Composition,  Detection 
and  h'stimation.  Dr.  Thomas  Gray.  Ab- 
stract of  a  paper  read  before  the  Min. 
Inst,  of  Scotland,  (iives  a  sununary  of 
researches,  and  considers  methods  of  test- 
ing for  gas.  j(HK)  w.  Ir  ^:  Coal  Trds  Rev 
--.\pril  jj.  i»)io.  Xo.  13744  A. 
Mine  Maps. 

.Mapping  Methods  in  Pittsburg  Field. 
j.  11.  Diekerson.  Gives  the  scale  used. 
I  he  dilTerent  colors,  and  the  methods  of 
indicating  dilTerent  objects  and  workings, 
jooo  w.  Mines  iJv:  Min— May.  loio.  No. 
i3().Xo  C. 
Mine  Shops. 

See    Sh.<p     Design,    mider    MECHAN- 
UWL         I'.NGINI'.I'.KING,        Machine 
Works  and   {'"oundriks. 
Mining. 

Report  on  (..'oal   Mines  Regulations  Re- 
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latiiiiJ:  to  Suhniarine  Coal  Arras.  T.  I". 
Korslcr.  Report  siibmittccl  to  the  Rovirii- 
ment  of  Nova  Scotia.  J500  w.  Can  Miii 
Jour — May   i.  1910.     No.   i.^()85. 

A  SiiKKi'stion  to  the  Coal  Miiiiiij>:  In- 
dustry, r.  H.  KaiuToft.  riiinks  if  cnlrii-s 
were  driven  lirsL  to  tlu"  boundary  and  the 
retreating  system  used,  there  would  be 
greater  recovery  and  fewer  fatalities. 
3300  w.  iMig  &  Mill  Jour — April  30, 
igio.     No.   136X). 

Coal  Mining  at  I'riniero,  Colorado. 
R.  L.  Ilerrick.  Describes  different  niclh- 
ods  that  have  been  adapted  to  lit  the  con- 
ditions. Plan.  1800  w.  Mines  &  Min — 
May,   TO  10.     No.  13678  C. 

Mining  by  Successive  Slices  (T.e  Stoss- 
bau).  L.  Crussard.  y\n  exhaustive  de- 
scription of  the  diverse  forms  and  appli- 
cations of  this  method  of  mining.  Serial. 
1st  part'.  4500  w.  Tech  Mod — April, 
1910.      No.    14014  D. 

Rescue  Appliances. 

Tissoi  lireathing  Apparatus  for  Rescue 
Work,  llenry  Briggs.  Describes  the  ma- 
chine and  gives  instructions  for  its  use. 
Ills.  2500  w.  Eng  &  Min  Jour — May  14, 
10 TO.     No.  T3928. 

Rescue  Stations. 

Rescue  Station  at  Lciscuring  No.  i. 
Charles  B.  Franks.  Abstract  of  a  paper 
read  before  the  Coal  Min.  Inst,  of  Amer- 
ica, at  Pittsburg.  Describes  the  general 
safety  measures  of  the  H.  C.  P>ick  Coke 
Co.  2000  w.  Mines  &  Min — May,  19 10. 
No.   T3679  C. 

Safety  Lamps. 

Lamp  Cabin  at  the  Tinsley  Park  Col- 
lieries. Plan  and  illustrated  description 
of  a  cabin  for  safety  lamps  and  their 
care.  1000  w.  Ir  &  Coal  Trds  Rev — 
May  T3,   1910.     No.   14261  A. 

Supplies. 

The  Known  Coal  Deposits  of  the 
Earth  and  the  Time  of  Their  Probable 
Exhaustion  (Die  bekannt'en  Steinkohlen- 
lager  der  Erdc  und  der  Zeitpunkt  ihrer 
voraussichtlichen  Erschcipfung).  Fritz 
Freeh.  An  exhaustive  study,  beginning 
with  F.ngland  and  Germany.  Serial,  ist 
part.  8000  w.  Gliickauf — April  30,  1910. 
No.   14080  D. 

COPPER. 

Alaska. 

The  Copper-Bearing  Amj^gdaloids  of 
the  White  River  Region,  Alaska.  Adolph 
Knopf.  Describes  the  geological  fea- 
tures and  modes  of  occurrence,  discuss- 
ing the  origin.  3000  w.  Ec-Gcol — .April, 
T910.      No,    T43T4   D. 

British  Columbia. 

The  1  rue  Fissure  and  Broadview 
Mines,  B.  C.  Newton  W.  Emmens.  Il- 
lustrated description  of  these  mines  of 
low-grade  ore  and  the  methods  used. 
2500  w.  Min  Wld— May  7,  T910.  No. 
13802. 

We  supply  copies  of  these 


Converters. 

Mic  Vortex  Copper  Converter.  Her- 
bert lla.is.  Discusses  the  consumption  of 
air  in  converters,  the  arrangement  of 
tuyeres,  etc.  2J(x>  w.  I'Jig  &  Min  Jour — 
M.iv  7,    1 010.     No.    13795. 

Oklahoma. 

Copper  in  the  "Red  P.cds"  of  Oklaho- 
ma. William  Arthur  Tarr.  Notes  on  the 
r)i(iirrence  of  this  dep(jsit,  of  probably 
rermian  age.  Contains  also  higli  values 
of  gold  and  silver.  Ills.  i.SfK)  w.  Ec- 
(icnl     April,    1010.    .Vo.    14312   I). 

Portugal. 

See    Spain,    under    C'ori'KR. 

Review  of   igog. 

Copper  Production  and  Price  in  1909 
and  the  Present  (Jutlook.  Jcjhn  B.  C. 
Kershaw.  A  study  of  the  statistics  for 
i9fK;.  1000  w.  Elec  Rev,  Lond — May  13, 
i<)io.     No.   14 1 83  A. 

Smelting. 

Recent  Reverberatory  Smelting  Prac- 
tice. Redick  R.  Moore.  Notes  on 
means  of  overcoming  difficulties  cncoim- 
tcred,  with  suggestions  for  improvements. 
4500  w.  Eng  &  Min  Jour — May  14,  T9ro. 
Serial,     i.st  part.     No.  13926. 

Rcvcrbat'ory  Treatment  of  Copper  and 
Copper  Mattes.  II.  Schroder.  Describes 
the  method  adopted  at  the  Great  Cobar, 
Ltd.,  Lithgow  Works  (N.  S.  W.)  2000 
w^  Aust  Min  Stand — April  6,  1910.  No. 
T3838  B. 

Spain. 

The  Copper  Mines  of  Southern  Spain 
and  Portugal.  The  present  number  de- 
scribes the  situation,  general  features  and 
trade.  Map.  1600  w.  Min  Jour — April 
30.  T9T0.  Serial,  ist  part.  No.  1^851  A. 
Utah. 

LIndcrground  Mining  Practice  at  Bing- 
ham, Utah.  Leroy  A.  Palmer.  Illustrated 
description  of  the  methods  at  the  various 
copper  mines  of  this  district.  7500  w.  Min 
Wld — April  30.  T()io.  X,).  1^^)42. 
GOLD  AND  SILVER. 
Amalgamation. 

Principles  of  I'Tcctrolytic  Amalgama- 
tion, h'lmer  E.  Carey.  Discusses  the  un- 
derlying principles  of  amalgamation.  2000 
w.  Min  Wld— April  30,  T910.  No.  I3(>44- 
Recovery  of  Values  in  Dredge  and 
Placer  Tailings.  Elmer  Ellsworth  Carey. 
Calls  attention  to  the  amount  of  gold  lost 
in  dredging  and  indicates  a  method  of 
saving  by  the  use  of  electro-chemical  mer- 
cury rifltes.  T500  w.  Min  Jour — .\pril  it,, 
i<)io.  Xo.  T3717  A. 
Bohemia. 

The  Mt.  Rnidiiy  Gold  Deposit.    Joseph 
T.  Singewald.  Jr.     Describes  recent  oper- 
ations  on  a    long   abandoned   gold   occur- 
rence   in    PMthemia.      2(X)0   w.      Ec-Gcol — 
Nnril.   loio.     Xo.   14315  D. 
Bolivia. 

Gold    Dredging  Possibilities   in   Bolivia. 

articles.      See  page  6f'. 


638 


THE    ENGINEERING    INDEX. 


Alexander  Benson.  Brief  account  of  rich 
unexplored  fields  in  the  interior,  and  the 
difficulties  that  must  be  overcome  in  their 
development.  1800  w.  Min  Wld — April 
30,  1 9  ID.  No.  13643- 
Chlorination. 

Chlorination    Process    at    the    Kennedy- 
Mine,  Cal.    W.  H.  Storms.    Describes  the 
treatment   of   auriferous    sulphides.      1600 
w.     Min  Wld— May  7,   1910.     No.   13804. 
Cobalt. 

The  McKinley-Darragh-Savage  Mines 
of  Cobalt,  Limited.  Abstract  of  General 
Manager  P.  A.  Robbins'  report  for  the 
year  1909.  3500  w.  Can  Min  Jour — May 
15,  T910.  Serial,  ist  part.  No.  14113- 
Cyaniding. 

Some  Characteristics  of  Sands  in  Cy- 
aniding. Herbert  A.  Megraw.  Gives  re- 
sults of  experiments  with  a  particular 
kind  of  ore.  1500  w.  Min  Wld— May  7 
1910.     No.  13801. 

Improvement  in  Cyanide  Practice.  E. 
Gybbon  Spilsbury.  Describes  a  mechan- 
ical improvement  by  which  agitation  of 
the  solution  by  air  passed  through  silica 
soonge  causes  rapid  action  of  the  cyanide. 
Reports  tests  made  with  this  porous  dia- 
phragm. Ills.  3000  w.  Bui  Am  Inst  of 
Min  luigrs— May,  1910.  No.  14342  K 
Dredging. 

Cost  of  Dredging  in  Russia  and  Si- 
beria. W.  H.  Shockley.  Information 
based  on  a  report  of  the  Commission  of 
luiginecrs  organized  to  consider  the 
utility  of  dredges  in  Russia.  I5(X)  w. 
Min  &  Sci  Pr— May  7,  iQio.  No.  13880. 
See  also  Bolivia,  under  Gold  and  Sil- 
vkr;  and  Dredges,  under  MARIN  1\ 
AND  NAVAL  KNGINl'J'.RING. 
Madagascar. 

ihc-  New  Gold  Mines  in  Northern 
Madagascar  (Lcs  Nouvelles  Mines  d'Or 
du  Nord  dc  Madagascar).  Albert  Bor- 
deaux. A  description  of  the  deposit". 
and  their  exploitation.  Ills.  4000  w. 
Genie  Civil— .April  30.  1910.  No.  14032  1>. 
Mexico. 

Old  Milling  Camp  of  Po/os,  Guana- 
juato, Mex.  II.  A.  Magraw.  Oullims 
the  history  of  this  camp  where  the  patio 
process  is  being  replaced  by  cyanida- 
tion.  Ills.  1800  w.  luig  &  Miu  Jour- 
May  7,  1910.  No.  I37*>-'- 
Nevada. 

Jarbridgc,   Nevada.     W.   A.   Scott.      An 
illustrated   account   <>f   the  country,   prop 
erties,   and   ores  and    results   of   sampling 
for  gold  and  silver.     2(X)0  w.     Min  v*t  Sci 
Pr      April   30.    loio.     No.    137^)8. 
New  Mexico. 

The  Black  Range  Mining  District.  New- 
Mexico.  Martin  I'ishback.  An  account 
of  deposits  of  botli  high  and  low-gradi- 
ores,  yielding  both  gold  and  silver.  ij<h) 
w.  I':ng  &  Min  Jour— April  ^^\  i<)io.  No. 
13632. 

ll'i'  SHfth   CO  flex   nf   the 


Ontario. 

A  Brief  Description  of  the  Gow  Ganda 
Silver  District  in  Ontario,  Canada.  Percy 
R.  Iseman.  Brief  account  of  the  to- 
pography, geology,  and  economic  condi- 
tions. Ills.  1000  w.  Sch  of  Mines  Qr — 
Jan.,  19 10,  No.  14302  D. 
Rand. 

New  Policy  Adopted  in  Rand  Mining 
Operations.  Owen  Letcher.  Discusses 
the  substitution  of  a  square  fathom  stoped 
for  the  old  unit  of  a  ton  milled.  2500  w, 
Min  Wld — May  14,  1910.     No.  13932. 

Further  Notes  on  Rand  Mining.  Tom 
Johnson.  Notes  on  troubles  with  the  roof 
of  working  places.  Ills.  4400  w.  Jour 
Chem,  Met,  &  Min  Soc  of  S  Africa — Feb., 
10 10.  No.  13702  F. 
Sumatra. 

Alining  at  the  Redjang-Lebong  Gold- 
Silver  Aline,  Sumatra.  H.  Philp.  Infor- 
mation in  regard  to  the  old  workings, 
geology,  ore  bodies,  methods,  and  labor 
conditions.  2500  w.  Jour  Chem,  Alet,  & 
Alin  Soc  of  S  Africa— Alarch,  1910.     No. 

13957  E. 

IRON   AND   STEEL. 

Analysis. 

The  Determination  of  Carbon  in  Pig 
and  Cast  Iron  (Kohlenstoffbestimmung 
im  Roh-  und  Gusseisen).  J.  Treuheit. 
Describes  a  new  apparatus  for  rapid  de- 
terminations. Ills.  1800  w.  Giesserei- 
Zeit— April   I,  1910.     No.  14062  D. 

Armor  Plate. 

The  Iv'ibrication  of  Armor  Plate  by  the 
Krupp  Process  (Fabrication  des  Plaques 
de  Blindage  par  le  Procede  "Krupp"). 
Ugo  F.  Gregoretti.  A  detailed  descrip- 
tion of  the  process,  translated  from  7^/- 
rista  Marittima.  Ills.  5500  w.  Rev  de 
Metal— April,  T910.    No.  14005  F  -f  F. 

Blast-Furnace  Gas. 

Sec  (ias  Fngines.  under  MECHANI- 
CAL FNGINEERING,  Combustion  Mo- 
tors. 

Blast-Furnace   Practice. 

Kecent  Developments  in  the  Metallurgy 
of  Iron.  B.  Neumann.  A  resume  of  the 
iniprtnements  and  experiments,  covering 
furnace  practice  and  construction.  3500 
w.     I'.ng  &  Min  Jour— May  21,  1910.    No. 

'  P  »^-  .       ,  -  •        o      .1 

Anthracite     Iron     Smeltmg     m     Soutli 

Wales.    A  sunnnary  of  particulars  recent - 

Iv  collected   by    V..    Roberts.      i5(K)  w.      Ir 

\'    Coal     Trds    Rev— May    13.    >')io.      No. 

i.|jU)  .A. 

Causes  of-  Non-Uniformity  of  Blast 
iMirnace  Operation.  l^lward  B.  CtH)k. 
Disi'usses  I'rof.  J.  W.  Richards'  articles 
.)n  blast'  furnace  practice  and  the  chief 
(lifticulty.     35<Hi  w.      Met   v^'  Chem   l^ngng 

Mav.   i<)i<'.     No.   \,\(*)^  C. 
Blast  Furnaces. 

The  New  Hla.st  Furnace  of  the  Beth- 
lehem Steel  Company.    W.  S.  Landis.     II- 

sc  articlcx.     Sec  page  647. 
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Read  before  the 
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lustratcd  (Iclailcd  (Iisrrii)li<tn.  k^k)  \v. 
Met  &  Clu'in  J^n^nj; — May,  k^io.  Serial. 
1st  part.     No.  i^CX;  C. 

New  Hematite  Blast  l-'urnaee  at  Con- 
sett.  Illustrated  description,  ijoo  \v.  Ir 
&  Coal  Trds  Rev — May  (>,  1910.  No. 
i3g9<S  A. 

New  Blast  InuMiace  Plant  of  the  Cnle- 
liofTnunj^shiitle.  I'llevation,  detail  sections 
and  descriptions  of  this  new  plant,  uoo 
w.  Ir  &  Coal  Trds  Rev — April  29,  10 10. 
No.  T.^867  A. 

Blowing  Engines. 

Recent  Blowing  I'jigines  with  Disc 
Valves  (Neuere  Gehlaseinaschincn  niit 
selbsttiitigen        Plattenvertilen).  ITerr 

Schwanecke.    Describes  recent  P)orsig  ma- 
chines..    Ills.      2(X30  w.      Stahl   u   JCisen — 
\l)ril   13.  i()io.     No.  14056  D. 
British  Empire. 

Iron  and  Steel  Industry  of  the  British 
Empire.  Gives  statistics  concerning  the 
value  of  imports  and  exports,  and  other 
features  of  this  industry.  1200  w.  Ir  & 
Coal  Trds  Rev — April  22,  19 10.  No. 
1.^74.^  A. 
Electrometallurgy. 

Electric     Furnaces 
Type.      T.    Rowlands. 
Am.  Elec.-Chem.  Soc. 

gress  with  the  Kjellin  furnace  and  the 
Rochling-Rodenhauser  modiiication  used 
for  large  tonnages.  4000  w.  Ir  Age — 
May  12,  1910.     No.  13870. 

An  Electric  Smelting  Furnace.  Edward 
R.  Taylor.  Illustrated  description  of  the 
author's  design  for  reducing  iron  ore. 
2200  w.  Ir  Age — May  19,  1910.  No. 
14111. 

The  Girod  Furnace.  W.  Borchers.  Read 
before  the  Ir.  &  St.  Inst.  Illustrated  de- 
scription of  an  electric  furnace  for  steel- 
making,  explaining  the  principles.  3000 
w.  Elec  Engr,  Lond — May  6,  19 10.  No. 
13960   A. 

The  Production  and  Refining  of  Steel 
in  the  Electric  Furnace  (Produzione  e 
Affinazione  dell'  Acciaio  al  Forno  elet- 
trico).  Remo  Cantani.  Reviews  progress 
in  the  electrometallurgy  of  steel  and  dis- 
cusses its  technical  and  economic  possibili- 
ties. 8000  w,  Riv  Marit — April,  19 10.  No. 
14034  E  +  F. 

The  Alleged  Inequality  of  the  Charge 
in  Electric  Induction  Steel  Furnaces 
(Ueber  die  angebliche  Ungleichmiissig- 
keit  dcr  Chargen  in  I''lektrostahl(")fen  mit 
Induktionshei/ung).  V.  luigelhardt.  Dis- 
cusses the  cfTect  of  variations  in  temper- 
ature in  different  parts  of  induction  fur- 
naces. Ills.  2200  w.  Stahl  u  I'jsen — • 
April  20.  1910.  No.  14059  D. 
Germany. 

The  Lorraine-Luxemburg  Mining  and 
Iron  Industry  (Die  Lothringisch — Luxem- 
burgische  Alontan-  und  l''.isenindnstrie). 
M.  Ungeheuer.    A  general  review  of  min- 

W'e  supply  copiex  nf  these 


ing  in  the  minctle  district.     Ills.     75(X)  w. 
Itch  n   Wirt — .\pril,   1910.     No.   14246  U. 

Hudson  Bay. 

An  Algonkian  liasin  in  Ihidson  Bay — A 
Comparison  with  the  Lake  .Superior  Ba- 
sin. C.  K.  Leilh.  Shows  the  repetition 
of  essintially  Lake  .Superior  conditions 
in  the  liudscjn  Bay  territory.  No  discov- 
eries are  yet  made  to  warrant  commer- 
cial comparison.  Map.  6000  w.  Ilc- 
Geol — April,   1910.     No.  14313  D. 

Open  Hearth. 

'ihe  Attainment  of  Highest  Purity  Iron 
on  a  Connnercial  Basis.  James  A.  Aup- 
perle.  Illustrated  description  of  the  pro- 
cess and  product  known  as  American  in- 
got iron.  1200  w.  Met  &  Chem  JCngng— 
ALay,   19 10.     No.   13697  C. 

Production. 

Some  Factors  Affecting  the  Production 
and  Exports  of  Iron  and  Steel.  Harold 
Jeans.  Read  before  the  S.  Staflfordshire 
Ir.  &  St.  Inst.  Considers  the  relation  be- 
tween export  and  production,  and  reviews 
the  destination  of  the  exports  of  the  prin- 
cipal countries  and  some  of  the  factors 
affecting  them.  2500  w.  Ir  &  Coal  Trds 
Rev — April  22,  1910,  Serial.  ist  part. 
No.    13741    A. 

Rolling  Mills. 

Development  in  the  Production  of  Elec- 
tric Power:  Its  Application  and  Bearing 
Upon  the  Iron  and  Steel  Industries.  D. 
L.   Selby  Bigge.     Read  before  the  I.  and 

5.  Inst.  Discusses  progress  in  England 
during  the  past  three  years,  explaining 
new  developments  which  have  reduced  the 
cost  of  production,  especially  discussing 
the  possibilities  in  iron  and  steel  works. 
Ills.    9000  w.     Ir  &  Coal  Trds  Rev — May 

6,  1910.    No.  13989  A. 

An  Electrically  Operated  Reversing 
Blooming  Mill.  Illustrated  description  of 
a  recent  German  plant.  4000  w.  Elec 
Rev,  N  Y — May  14,  1910.     No.   13929. 

A  Continuous  Billet  Mill.  Illustrates 
and  describes  an  important  addition  to  the 
Cambria  Steel  Co.'s  plant  at  Johnstown, 
Pa.  2000  w.  Ir  Age — May  5,  1910.  No. 
13748. 

The  New  iS-Inch  Billet  IMill  of  the 
Cambria  Steel  Co.  Illustrated  description 
of  the  Continuous  process  of  rolling  bil- 
lets and  ton  bar,  at  Johnstown,  Pa.  2500 
w.    Ir  Trd  Rev — May  12.  1910.    No.  13S7S. 

The  Employment  of  Continuous  Roll 
Trains  in  German  Steel  Works  (Ueber  die 
Verwendung  kontinuierlicher  Walzen- 
strassen  auf  deutschen  Hiittenwerken). 
V.  SchrulT.  .\  detailed  description  of 
German  practice.  Ills.  5500  w.  Stahl  u 
Eisen— April  13,  1910.     No.  14054  1^- 

See  alsr>  I'Jigines.  under  MI'X1L\NI- 
CAL     EXGIX'lCERING.     Stkam     Engi- 

NKKRINT.. 

Smelting. 

Native  Iron   Smelting  in  Haute  Guinee 

articles.     S^e  page  (^7. 
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(West'  Africa).  J.  Morrow  Campbell. 
Read  before  the  Inst,  of  Alin.  &  Met. 
Brief  description  of  native  iron  furnaces, 
differing  from  any  before  recorded.  1500 
w.  Ir  &  Coal  Trds  Rev — April  22,  1910. 
No.  13740  A. 
Steel  Making. 

Trans  formetal  Process  of  Changing 
Iron  Into  Steel.  E.  F.  Lake.  Presents 
the  claims  of  a  process  which  aims  to 
change  all  grades  of  iron  into  steel.  Ills. 
2000  w.  Am  Mach — Vol.  2>2>-  No.  19. 
No.  T3876. 
Steel  Refining. 

The  Present  Status  of  Steel  Refining 
Processes  (Rtat  actuel  du  Procede  d'Af- 
fmage  sur  Sole).  Otto  Petersen.  Abstract 
translation  from  Stahl  tuid  Eisen.  Dis- 
cusses the  various  processes  of  steel  re- 
fining in  the  open-hearth  furnace.  Ills. 
16000  w.  Rev  de  Metal — April,  1910.  No. 
T4002  E  -|-  E. 
Steel  Works. 

Power  for  Modern  Steel  Works  (Die 
Alaschinenanlage  auf  modernen  Hiitten- 
werken).  M.  Langer.  Discusses  the  rela- 
tive merits  of  steam  and  gas  power,  giv- 
ing preference  to  the  latter.  Also  number 
of  letters  on  the  same  subject.  8500  w. 
Stahl  u  Eisen — April  20,  1910,  No. 
i4()S8  D. 
Trade. 

Presidential  Address  before  the  Iron 
and  Steel  Institute.  Duke  of  Devonshire. 
Reviews  the  economic  conditions  which 
prevailed  in  the  year  of  the  formation  of 
the  Institute  (1869),  and  compares  them 
with  the  present.  5500  w.  Ir  &  Coal 
Trds  Rev — May  6,  1910.    No.  13986  A. 

LEAD  AND  ZINC. 
Mexico. 

']  he  Real  dc  Xichu  Minmg  District. 
Mexico.  Claud  Ilafer.  lirief  historical 
review  with  description  of  the  principal 
mining  operations  now  being  carried  on. 
'I'hc  ores  are  argentiferous  galena,  pyrite 
and  zinc-blende.  Ills.  i8(X)  w.  Min  VVld 
— May  21,  I9r().     No.  141^)0. 

The  C'abrillas  Lead  Mines  of  Coahuila, 
Mexico.  S.  J.  Lewis.  Cives  the  early 
history,  geological  features,  origin  and 
character  of  the  ore,  mining  methods,  etc. 
Ills.  25(K)  w.  ICng  ik  Min  Jour — May  2[, 
i9ro.  No.  14F45. 
Missouri. 

Developing  a   New   Ore    llori/oii.      1  .u 
cius    L.    VVittich.       Concerning    the    large 
bodies  of  zinc  ore  lying  at  levels  beneath 
those   already    developed,    at    Joplin,    Mo. 
Ills.     3500  w.     Minis  iV    Min— May,   i(;ii). 

No.  i.V)84  c:. 

Zinc  Smelting. 

Keccnt    Advances    in    the    I'"I«Hlronutal 
lurgy  of   Zinc.      I'ran/    Piters.      Abridgnl 
translation      from     Gluckauf.      Consiilers 
smelting   processes.      Ills.     2500  w.      I'.ng 
&  Min  Jour— May  14,  fqio.     No.  13925. 


MINOR   MINERALS. 
Asbestos. 

The  Quarries  of  the  Canadian  Asbestos 
District.  Fritz  Cirkel.  Illustrated  de- 
scription of  the  occurrence,  quarries,  and 
mills,  production  and  uses.  1500  w.  Eng 
&  Min  Jour— April  30,  1910.  No.  13634. 
Clays. 

The  West  of  England  China  Clay  and 
Stone  Company,  Limited,  St.  Austell.  De- 
scribes the  development  of  a  china  clay 
and  china  stone  quarry,  explaining  how 
their  products  are  utilized  for  commercial 
purposes.  Ills.  3000  w.  Quarry— Ma3% 
Toro.    No.  13843  A. 

Diamonds. 

Diamond  Mining.  Henry  LefTman.  Brief 
account  of  the  methods  of  mining  and 
matters  related.  Ills.  1500  w.  Pro  Engrs' 
Clul)  of  Phila — April,  1910.     No.  14269  D. 

Nickel. 

The  Nickel-Copper  Industry  of  On- 
tario. Alex.  Gray.  Map,  and  review  of 
discoveries,  companies  organized,  etc.  6500 
w.  Min  Wld — May  14,  1910.  Serial,  ist 
part.     No.   1 393 1. 

Electric  Smelting  of  Nickel  Ore.  Il- 
lustrated description  of  a  new  electric 
furnace  plant  for  nickel  silicide  in  North 
Carolina.  1200  w.  Met  &  Chem  Engng 
— Mav,  1910.  No.  13701  C. 
Oil. 

The  Petroleum  Fields  of  the  United 
States.  W.  G.  Burroughs.  Briefly  de- 
scribes the  characteristics  of  each  of  the 
more  important  tields.  4000  w.  luig  & 
Min  Jour — April  30,  1910.     No.  13635. 

Development  of  Coalinga  Oil  Field. 
California.  Paul  W.  Prutzman.  Map  and 
description  of  the  work  accomplished  and 
new  developments.  2800  w.  Min  Wld — 
May  2T,  1910.     No.  14161. 

Petroleum  Devel()i)ment  in  San  Joaquin 
Valley.  Information,  from  a  recent  re- 
port of  the  State  Mining  Bureau,  con- 
cerning this  oil  district  of  California. 
3000  w.  ICng  &  Min  Jour — May  7,  1910. 
No.  13793. 

A  Phenomenal  Oil  Gusher.  Charles 
Carrol  Wright.  Illustrated  description  of 
the  largest  oil  gusher  in  the  history  of 
California.  (kk)  w.  Sci  Am — May  21, 
1910.     No.   141J8. 

A  Natural  Naphtha  from  the  Province 
of  Santa  Clara,  Cuba.  ClifTord  Richard- 
son and  Kenneth  Gerard  Mackenzie.  De- 
scribes a  naturally  occurring  white  naph- 
tha. iSoo  w.  .\m  Jour  of  Sci — May, 
loio.  No.  i4J<)()  D. 
Platinum. 

kussian  Platinum  and  I'oreign  Com- 
panirs  in  Russia.  V.  X.  Pravilinsky.  An 
rxplanation  of  the  platiiuuu  industry  and 
the  control  of  the  situation.  25(X)  w.  luig 
X-  Min  Jour— Mav  14,  n)Fo.  No.  139^7- 
Salt. 

Leaching   Brine    from    Salt    Mines    (So- 


\]'e  Mtpt'h'  Cflf'irx  of  these  ariulrx.      Src  page  64J. 
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K'lTZfiij^unis^  dm  ill  l'iricsilunt>:).  C 
S>.-lir;mil.  (iivcs  results  of  thi^  im-tiiod  of 
salt  milling  in  Austria  dmiiiK  I9(m;.  \\U. 
2JOO  w.  Ofst  Ziitsclir  f  Berg-  u  lliit- 
teiiwescn — April  2.^,  1910.  No.  14070  I). 
The  (Irubach  and  Abtrnau  Salt  Deposits 
(Das  Sal/Robir^o  von  (Irui)acli  iiiul  Ab- 
teiiau).  Hans  Kciiil.  Discusses  tbc  ex- 
tent and  exploitation  of  tliese  salt  de- 
posits ill  Austria.  Ills.  Serial,  1st  i)art. 
2JOO  w.  Oest'  Zeitsclir  f  Herg-  u  Iliitleii- 
wesen — Ai)ril  16,  1910.  No.  140^)9  D. 
Sodium. 

Milallic  Sodium  from  Fused  Sodium 
Chloride.  C.  l'\  Carrier,  Jr.  An  illus- 
trated report  of  investij^ations  giving 
promisin.u  results.  4cxx)  w.  Met  &  Chem 
l'.n,i>ng — May,  1910.  No.  13694  C. 
Sulphur. 

Employment  of  Rock  Sulphur  for  Man- 
ufacture of  Sulphur  Acid.  Prof.  Giuseppe 
Odds.  Discusses  the  commercial  possibil- 
ity of  utilizing  rock  sulphur  for  the  man- 
ufacture of  sulphuric  acid.  3(K)0  w.  Min 
Jour — April  30,  191  o.  Serial.  ist  part. 
No.  13850  A. 
Tin. 

The  Assay  of  Tin  Ores.  Jas.  Gray. 
Considers  the  dry  assay  and  the  wet 
analysis.  2500  w.  Jour  Chem,  Met  & 
Min  Soc  of  S  Africa — March,  1910.  No. 
13956  E. 

Glimpses  Underground.  T.  A.  Rickard. 
Amusing  sketches  of  Cornishmen  at  work 
underground  in  the  tin  mines  of  England, 
with  explanatory'  notes.  800  w.  Min  & 
Sci  Pri — May  14,  1910.     No.  14133. 

MINING. 

Boring. 

See  Wells,  under  CIVIL  ENGINEER- 
ING, Water  Supply. 

Diamond  Dril'ling. 

Cost  of  Diamond  Drilling  in  Australia. 
J.  Allan  Thompson.  Explains  some  pe- 
trographical  considerations  affecting  the 
wear  of  diamonds.  1200  w.  Aust  Min 
Stand — April   13,   1910.     No.   14108  B. 

Drills. 

Hammer  Drills  in  Overhand  Stoping 
and  Raising.  H.  B,  Williams.  An  ac- 
count of  the  writer's  experience  of  their 
performance.  Ills.  I5(X)  w.  Inst  of  Min 
&  Met,  Bui.  67 — April  14,  1910.  No. 
M354  N. 

Electric  Hoisting. 

ICIectric  Mine-Hoists.  D.  B.  Rushmore 
and  K.  A.  Pauly.  Presents  the  advantages 
of  the  electric  hoist,  claiming  economy- 
greater  safety,  adaptation  ta  underground 
workings,  and  the  possibility  \yy  using 
water  power.  8000  w.  Bui  Am  Inst  of 
Min  Engrs— May,  1910.    No.  14343  E- 

Tests  of  an  Ilgner  Electric  Hoist.  R. 
R.  Seebcr.  Describes  the  installation  of 
the  Winona  Copper  Co.,  reporting  test. 
Diagrams.  2000  w.  Pro  Am  Inst  of 
Elec  Engrs— May,  19 10.     No.  14349  ^'• 

We  supply  copies  of  these 


DctcrniiniiiK  i'.lliciency  of  h'-lectric  Hoist 
Clearing.  S.  II.  Libbcy.  illustrated  dis- 
cussion of  spur  gear  and  worm  gear  types, 
showing  them  to  be  equally  eflicient.  2000 
w.  Am  Mach— Vol.  Z2>-  No.  21.  No. 
14387. 
Electric  Power. 

Ml cliaiiic  al  Defects  in  Mining  Motors. 
A  statement  of  troubles  found  in  connec- 
tion with  motors  installed  in  mines,  ills. 
2000  w.  I'Jec  Rev,  Lond — May  6,  1910. 
No.   13961  A. 

Direct-Current  Distribution  on  the  Se- 
ries System  for  Mines  (La  Distribution 
par  Courant  continu  en  Serie  dans  les 
Mines).  A  discussion  of  the  advantajfes 
of  this  .system  of  power  distribution  in 
mining  work.  Ills.  2700  w.  Genie  Civil 
— .April  30,  1910.  No.  14033  D. 
Hoisting. 

"VVhilmorc"  Overwinding  Gear.  H.  J. 
H.  King.  Read  before  the  Nat.  Assn. 
of  Col.  Mgrs.  Illustrated  description  of 
the  apparatus  and  its  applications.  2800 
w.  Ir  &  Coal  Trds  Rev — May  6,  1910. 
No.   13999  A. 

See  also  Axles,  under  MECHANICAL 
ENGINEERING,     Machine     Elk.ment.s 

AND    DkSIGN. 

Hoisting  Cages. 

Safety-Clutch  Construction  for  Cages 
(Notiz  zur  konstruktiven  Ausbildung  der 
Bewcgungsmechanismen  fiir  bremsend 
w  i  r  k  e  n  d  e  Eangvorichtungen) .  Wzl. 
Macka.  Brief  discussion  of  a  number  of 
types.  Ills.  1000  w.  Oest  Zeitschr  f 
Berg-  u  Hiittenwesen— April  2,  1910.  No. 
T4067  D. 

Hoisting  Engines. 

Acceptance  Test  of  a  Steam  Hoisting 
Engine  (Abnahmeversuche  an  einer 
Dampffordermaschine).  Describes  and 
gives  results  of  tests  of  a  hoi^t  on  the 
Koepe  system.  Ills.  1500  w.  Gliickauf— 
April  2T>,  1910.     No.  14078  D. 

Law. 

Geologic  Bases  of  Mining  Law.  Cour- 
tenay  De  Kalb.  Address  before  the  San 
Erancisco  Bar  Assn.  I^xplains  the  variety 
of  ore  deposits  and  their  sources,  and  the 
mining  laws  of  the  present,  showing  that 
they  were  formed  when  knowledge  was  too 
limited  to  cover  all  the  facts.  6000  w. 
Min  cK:  Sci  Pr— May  7,   iQio.     No.   13882. 

Ore  Thefts. 

The  Cause  and  Prevention  of  "High- 
Grading."  A.  H.  Martin.  Discusses  the 
troubles  from  theft  of  ore.  1700  w.  Min 
Wld— May  7.    1910.     No.   13803. 

Shaft  Lining. 

Brier  Hill  Concrete  Lined  Shaft.  Vul- 
can, Mich.  William  Kelly,  .\bstract  of  a 
paper  read  before  the  L.  Superior  Min. 
Inst.  Illustrates  and  describes  the  lining 
of  a  circular  shaft  850  ft.  deep  and  14  ft. 
in  diameter.  I5<X)  w.  Eng  &  Min  Jour- 
May  7,  1910-     ^o-  U794- 

articles.      See  page  647. 
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Reinforcecl-Concrete  Shaft  and  Tunnel 
Lining  (Die  zweckmiissige  Ausbildung  des 
Schacht-  und  Streckenausbaues  in  Eisen- 
beton).  Richard  Wuczkowski.  Mathe- 
matical discussion  of  the  design  of  shaft 
and  tunnel  linings.  Ills.  7000  w.  Gliic- 
kauf — April  16,  1910.  No.  14076  D, 
Shaft  Sinking. 

Electricity  in  Colliery  Sinking  Opera- 
tions. States  the  principal  advantages 
claimed  for  electric  sinking,  and  gives  il- 
lustrated description  of  the  plant  at  the 
Mamsterley  Collieries.  2000  w.  Elec 
Rev,  Lond — May  6,  1910,     No.  1.3962  A. 

The  New  Sinking  at  AstTey,  Manches- 
ter, Eng.  Illustrated  description  of  shafts 
to  be  carried  to  an  approximate  depth  of 
950  yards,  and  1150  yards  respectively. 
1200  \v,  Ir  &  Coal  Trds  Rev — April  29, 
19 10.     No.  13868  A. 

Sinking  Into  the  Lower  Coal  Measures 
in  the  llulton  Colliery,  Abstract  of  paper 
by  Alfred  J.  Tonge,  and  a  discussion.  De- 
scribes the  geological  features,  and  gives 
brief  account  of  the  sinking.  3000  vv.  Ir 
&   Coal   Trds   Rev — April   22,    1910.      No. 

U7A^  A. 
Stowing. 

An  Experiment  with  a  New  Method  of 
Stowing  (Versuche  mit  einer  neuen  Art 
des  Bergeversatzes).  Herr  Rossenbeck. 
Discusses  a  nev,'  method  employed  in  Ger- 
man coal  mines  and  its  cost.  Ills.  3000  w. 
(iliickauf — .\i)ril  23,  r9[o.  No.  14077  D. 
Surveying. 

Practical    i  lints   on    Underground    Sur- 
veying.      William    A.    O'Elynn.       Sugges- 
tions  for  work   in   mine  surveying,      i.sao 
vv.     A  J)  .Sci — April,  1910.     No.  14284  C. 
Ventilation. 

Size  of  .Shaft  as  a  Eactor  in  Mine  Ven- 
tilation (Die  relative  und  normale  Ciru- 
benweite).  Herr  Kczel.  Mathematical 
discussion.  Ills.  35fX)  w.  Gliickauf— .\pril 
2,  19 10.     No.  14073  I). 

ICxamplcs  of  I'aii  Construction  (I'^xem- 
ples  pris  dans  Ic  Domaiiie  dc  la  Construc- 
tion des  Vcntilateurs).  Th,  V.  Havier. 
Describes  the  various  tyj)es  of  fans  de- 
vised within  the  last  thirty  years  for  mine 
ventilation.  Ills.  3fx)o  w.  .Ml  Indus — 
April,   loro.     No.  74022  1 ). 

ORE  DRESSING  AND  CONCENTRATION. 
Cla.Hsifiers. 

Hydraulic    Classification    ainl     blow    of 
I'ulp  in   Launders.     .A.   S.  ( )streiclur.      II 
lustrales  how  graphic  kinetics  can  be  ap 
plied    to    the    computation    of    diagrams, 
an<l  gives  a  study  of  hy<lraulic  se|)aration. 
4(K)()  vv.     Jour  .S  African   Assn  of   Engrs 

March,   loio.     No.   I3<)5S  l'\ 
Flotation  Process. 

Oil    l'lotati(»n    IVocess   at    I'.roken    Hill. 
N.    S.    W.       Theodore   J.    Hoover.      lllus 
t rates  and  describes  a  plant  where  zinc  and 
lead    sulphides    are    collected    in    a    froth 
and    floated   off;    the   highest   recovery   is 


from  slime,  and  the  total   cost  $1.84  per 
ton.    2200  w.    Eng  &  Min  Jour — April  30, 
1910.     No.  13633. 
Screening. 

Clay  Screens  vs.  Drying  Ores.  H.  W. 
Fox.  Illustrated  description  of  an  ap- 
paratus by  which  wet  ores  may  be  screened 
without  preliminary  drying.  1800  w.  Mines 
&  Min— May,  1910.  No.  13682  C. 
Sintering. 

Sintering  of  Eine  Ore  and  a  Sintering 
Machine.  Alfales  B.  Young.  Read  be- 
fore the  W.  Assn.  of  Tech.  Chemists  and 
Metallurgists.  Describes  the  more  im- 
portant processes  and  gives  an  illustrated 
description  of  apparatus.  2200  w.  Met 
&  Chem  Engng — May,  1910.     No.  13(396  C. 

Slimes  Treatment. 

The  Elements  of  Slime  Concentration. 
Walter  McDermott.     Discusses  the  recov- 

.  ery  of  slime  material  aiming  to  indicate 
the  most  promising  directions  for  im- 
provements. 5800  w.  Inst  of  Min  &  Met, 
Pml.  67 — April  14,  1910.    No.  14352  N. 

Stamp  Mills. 

Limitations  of  One  and  Five  Stamp  Bat- 
teries. Algernon  Del  Mar.  Discusses 
amalgamating  results  with  the  single-unit 
and  five-unit  stamps,  showing  that  a  thor- 
ough test  is  necessary  before  deciding 
which  to  use.  1500  w.  Min  &  Sci  Pr — 
May  7,   19  fo.     No.  13881. 

Tailings  Disposal. 

Handling  Tailings  at  Colorado  City.  R. 
L.  Derrick.  Describes  a  special  form  of 
centrifugal  pump  and  method  of  distribut- 
ing tailings.  Ills.  3300  w.  Mines  &  Min 
—  May,   1910.     No.   13683  C. 

Tube  Mills. 

The  Tube-Mill  Circuit  and  Classifica- 
tion. G.  O.  Smart.  Explains  how  a  de- 
sirable uniformity  of  feed  can  be  better 
secured,  than  by  the  classifiers  in  common 
use.  Ills.  4000  w.  Jour  Chem,  Met,  &  Min 
Soc  of  S  Africa— Feb.,  1910.    No.  13703  I'- 

MISCELLANY. 

Assaying. 

New  Analytical  Methods.  F.  H.  Mason. 
.\  volumetric  method  for  determining  sul- 
phates;  a  new  method  for  detecting  cae- 
sium, rubidium,  and  sodium.  1200  w.  Min 
iK:  Sei   I'r— May  14,  1910.     No.  14134. 

Charcoal. 

The  M.inufacture,  Properties  and  Uses 
of  Charcoals.  The  characteristics  of  wood, 
animal,  and  g.is  charcoals  are  consideretl 
and  the  applications  in  metallurgy  ami 
other  fields.  I4(X)  w.  Prac  luigr — May 
i\  lOFo.    Serial.     1st  part.     No.  13070  A. 

Hungary. 

The  l''.x|)loitation  of  Hungarian  Ore  De- 
posits (Ungarische  h>zl;igerstiitlen,  ihre 
.\usbeutimg  und  die  Zugulem.ichimg  der 
I'.rze).  Ilerrn  Arlt  ami  SchefTer.  De- 
scribes various  ore  deposits  and  methods 
of  extraction.  Ills.  io(K)o  vv.  Gliickauf — 
April  9.  1010.     No.   14074  ^- 


RAILWAY  ENGINEERING. 


CONDUCTING  TRANSPORTATION. 
Signalling. 

Kailw.iy  Signalling.  Prof.  V.  J.  Smart. 
I  111'  present  number  discusses  block  sig- 
nalHng,  its  advantages  and  weaknesses. 
.^o(X)  w.  Can  Engr — May  6,  1910.  Serial. 
1st  part.     No.   13817. 

Combination  Lock  and  Block  and  Au- 
tomatic Signals  for  Single-Track  Sections, 
Central  New  England  i\y.  Illustrated  de- 
scription of  system,  and  explanation  of 
conditions.  3000  w.  Ry  &  I'-ngng  Rev — 
May  14,  1910.     No.  139.36. 

See   also    Switches,    under    Permanknt 
Way  and  Buildings, 
Wages. 

A  Xew  Principle  for  Fixing  the  Wages 
of  Railway  ]Mn|)loyees.  Editorial  criti- 
cism of  the  decision  rendered  by  the  fed- 
eral board  of  arbitration  at'  Chicago,  re- 
garding wages  to  be  paid  by  the  railways 
to  members  of  the  Switchmen's  Union. 
1200  w.    Ry  Age  Gaz — May  20,  1910.    No. 

14137- 

New  York  Central  Wages.  Gives  the 
decision  of  the  arbitrators  in  the  case  of 
the  N.  Y.  C.  &  H.  R.  conductors  and 
trainmen.  2500  w.  Ry  Age  Gaz — May  13. 
19 10.     No.  13902. 

MOTIVE  POWER  AND  EQUIPMENT. 

Air  Brakes. 

Air  Brake  Maintenance.  Discusses  im- 
proper repairs.  1500  w.  Ry  &  Loc  Engng 
— May,  19 10.     No.  13638  C. 

Tests  to  Determine  the  Effect  of  Low 
Temperatures  on  Air  Brake  Hose  and 
Coupling  Gaskets.  PVom  a  paper  by  W. 
J.  Match  at  meeting  of  the  Air  Brake 
Assn.  Describes  tests,  iioo  w.  Ry  Age 
Gaz — May  20,  1910.  No.  14139. 
Air  Pumps. 

Air  Pump  Piping.  Extracts  from  the 
report  of  the  Committee  on  Air  Pump 
Piping,  presented  at  Indianapolis,  before 
the  Air  Brake  Assn.  Ills.  3500  w.  Ry  & 
luigng  Rev — May  21,  1910.  No.  14159- 
Depreciation. 

Equipment  Depreciation  and  Replace- 
ment. Willin?m  Mahl.  A  statement  show- 
ing the  per  cent  of  cost  of  equipment  va- 
cated to  total  original  cost  for  certain 
roads.  1000  w.  Ry  Age  Gaz — May  20, 
1910.  No.  14138. 
Freight  Cars. 

Stresses  Developed  by  Collisions  of 
Ereight  Cars.  Col.  B.  W.  Dunn.  Ex- 
plains the  necessity  of  a  thorough  investi- 
gation of  these  stresses,  discussing  the 
tests  at  Altoona  and  their  results.  Ills. 
Also  general  discussion.  9500  w.  Pro  N 
V  R  R  Club— April   15,  1910.     No.   14279. 

Railway-Car    Construction    in    America 

ll'e  supply  copies  of  the 


(  Mitleiiungen  iiber  eine  Studienreise  nach 
Amerika,  insbesondere  libcr  Eisenbahn- 
wagenbau).  llcrr  Nicolaus.  A  German 
view.  Ills.  7000  w.  Glasers  Ann — April 
15,  1910.     No.  14202  D. 

New  Closed  and  Covered  Cars,  Va\- 
tered  from  the  l-jids,  for  Transportation 
of  Automohiles  on  the  Paris-Lyons-Medi- 
terranean Railway  (Note  sur  les  nouveaux 
Wagons  converts  et  fermes  avec  Entree 
par  Bouts,  pour  Ic  Transport  de  Voitures 
automobiles,  de  la  Cie.  P.  L.  M.).  M. 
Lancremon.  Illustrated  description.  Plates. 
1000  w.  Rev  Gen  d  Chemins  de  Eer — 
April,   1910.     No.   14009  G. 

Locomotive  Boilers. 

Report  on  tlie  Question  of  Improve- 
ments in  Locomotive  Boilers.  Johann 
Papp.  Discusses  practice  in  Austria- 
Ilungary,  Rumania,  Bulgaria,  Servia  and 
Turkey  with  boilers  with  smoke  tubes, 
damages,  purification  of  feed-water,  etc. 
[4300  w.  Bui  Int  Ry  Cong — April,  1910. 
No.   14363  G. 

Locomotive  Construction. 

Report  on  the  Question  of  the  Use  of 
Steel.  Otto  Honigsberg.  Report  for  coun- 
tries belonging  to  the  "Verein  Deutscher 
Eiscnbahn-Verwaltungen"  on  the  use  of 
special  steel  of  high  resistance  in  the  mak- 
ing of  parts  of  locomotives  and  rolling- 
stock.  15400  w.  Bui  Int  Ry  Cong— April, 
T9T0.     No.  T4366  G.  ^ 

Locomotive  Costs. 

Increases  in  Motive  Power  Expenses 
Due  to  Severe  Weather.  Examines  the 
heavy  increase  in  the  expense  of  motive 
power  of  various  railways,  especially  in 
the  West,  due.  it  is  believed,  to  severe 
weather  conditions.  1500  w.  Ry  Age  Gaz 
—May  13,  T9TO.     No.  13899- 

Locomotive  Design. 

British  Engineers  on  Compounding  and 
Superheating.  Thomas  Reece.  Gives  a 
statement  bv  Mr.  George  Hughes  of  tlie 
present  position  of  British  experience  m 
tlicse  matters,  and  a  report  of  investiga- 
tions and  comparative  tests.  1600  w. 
Mach.  (Ky  ImD— May.  1910.    No.  13911  C. 

Locomotive  Fuels. 

An  h:fficicnt  Euel  Department.  Descrip- 
tion of  the  organization,  methods  of  ac- 
counting and  operation  of  the  fuel  de- 
partment of  the  A.,  T.  &  S.  E.  Ry.  which 
has  shown  remarkable  results.  Ills.  3.=^oo 
w  Am  Engr  &  R  R  Jour— May.  1910. 
Xo.  T3832  C. 

Locomotive  History. 

Links  in  the  History  of  the  Locomo- 
tive. Information  concerning  the  Blen- 
kinsop  rack  locomotive,  of  1812.  Also  de- 
scription translated  from  the  I-rench.   3000 
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w.       Engr,    Lond — April    29,    19 10.      No. 
13861  A. 

Locomotive  Inspection. 

A  General  Locomotive  Inspection.  R. 
H.  Rogers.  An  account  of  the  method  of 
procedure,  some  o£  the  results  and  the 
conclusions  following  a  detailed  individual 
inspection  of  over  fifteen  hundred  locomo- 
tives of  all  types  and  sizes.  4500  w.  Am 
Engr  &  R  R  Jour — May,  1910.  Serial,  ist 
part.  No.  13835  C. 
Locomotive  Oscillations. 

The  Stability  of  Locomotives  (Consid- 
erazioni  sulla  Stabilita  delle  Locomotive). 
E.  Grismayer.  A  mathematical  discussion. 
Serial,  ist  part,  7500  w.  Ann  d  Soc  d 
Ing  e  d  Arch  Ital — March  15,  1910.  No. 
14037  I^ 
Locomotive  Performance. 

Locomotive  Perform; nee  on  Grades  of 
Various  Lengths.  Beverley  S.  Randolph. 
Gives  data  collected  from  practical  oper- 
ation of  various  roads,  with  explanation. 
2500  w.  Pro  Am  Soc  of  Civ  Engrs — April, 
19 FO.  No.  14339  E. 
Locomotives. 

Recent  Developments  in  American  Lo- 
comotives. A  review  of  recent  typ.:s  built 
for  the  different  railway  lines.  3500  w, 
I^ngr,  Lond — May  13,  1910.     No.  14251  A. 

Consolidation  Locomotive,  Chicago,  Mil- 
waukee &  St.  Paul.  Illustrated  detailed 
description.  600  w.  Ry  Age  Gaz — May 
6,  1910.      No.  13814. 

Passenger  4-6-0  for  the  Seaboard  Air 
Line  Railway.  Illustrated  description.  600 
w.  Ry  &  Loc  Engng — May,  1910.  No. 
I3p.37  C. 

The  Latest  Giant  Ereight  Engine.  Illus- 
trated description  of  the  large  articulated 
freight  engine  for  use  on  the  heavy  grades 
of  the  Delaware  &  Hudson  R.  R.  600  w. 
Sci  Am — May  28,  1910.    No.  143^/). 

Atlantic  I'ypc  Locomotives  for  the  Bal- 
timore &  Ohio.  Illustrated  detailed  de- 
scription of  type  known  as  "A-3,"  a 
straight-forward  design  of  high-speed  en- 
gine. M^n)  w.  Ry  Ago  Gaz — May  29, 
1910.     No.   14140. 

Mallet  Articulated  Compound  Locomo- 
tive. 2-6-6-2  Type.  Illustratecl  descrip- 
tion of  locomotive  design  which  is  ar- 
ranged to  burn  lignite  and  is  i(|uippi(l 
with  a  high  digree  superheater  and  n- 
heater  and  a  very  large  capacity  fee<l- 
wat«T  heater.  1200  w.  Am  I'Jigr  &  R 
R  J(.ur — May,  1910.    No.  13833  C. 

Mallet  Locomotive  for  the  Burlington, 
illustrated  detailed  description  of  the 
2  (>-6-2  type  built  for  the  C:..  B.,  &  U.  Ry.. 
with  reheater  ami  feed-water  healer.  i8<k) 
w.  Ky  Age  Gaz— May  13.  H)io.  No. 
J3(X)i. 

New  Model  Locomotive  at  South  Ken- 
sington. Describes  a  sectional  model  of 
a   0-vvheclcd    single    driven   engine   of   the 


type  generally  used  on  British  railways 
about  1840.  900  w.  Engr,  Lond — April 
29,  1910.    No.  13863  A. 

Heavy  Narrow  Gage  Pacific  Type  Lo- 
comotive for  the  Central  South  African 
Railways.  Illustrated  detailed  descrip- 
tion. 1500  w,  Ry  &  Engng  Rev — April  30, 
19 10.     No.  13658. 

Six-Coupled  Locomotive  for  the  Tient- 
sin-Pukow  Railway,  China.  Illustration, 
with  brief  description.  400  w.  Engng — 
May  13,  1910.     No.  14198  A. 

The  Garratt  Flexible  Railroad  Loco- 
motive. Illustrated  description  of  a  de- 
sign for  operation  on  steep  grades  and 
sharp  curves,  1000  w.  Sci  Am  Sup — May 
28,  19 10,     No.  14398. 

Powerful  Freight  and  Passenger  Loco- 
motives for  a  Narrow  Gauge  Railway.  Il- 
lustrated description  of  a  Mallet  com- 
pound 2-6-6-2  type,  and  a  Pacific  type 
locomotive  recently  constructed  for  the 
Central  South  African  railway.  2000  w. 
Am  Engr  &  R  R  Jour — May,  1910.  No. 
13836  C. 

The  3/6  Coupled  Express  Locomotives, 
Series  210,  of  the  Austrian  State  Rail- 
ways (Die  3/6-gekuppelten  Schnellzuglo- 
komotiven  Serie  210  der  k.  k.  osterreich- 
ischen  Staatsbahnen).  llerr  Metzeltin. 
Detailed  description.  Ills.  6500  w. 
Zeitschr  d  Ver  Deutscher  Ing — April  2, 
1910.     No.  14232  D. 

Recent  Experiments  on  the  Application 
of  the  Steam  Tubrine  to  Locomotives 
( Recenti  Esperienze  sulla  Applicazione 
delle  Turbine  a  Vapore  alle  Locomotive), 
G.  Belluzzo.  Reviews  result's  of  tests 
made  in  Italy,  Ills,  i2<Jo  w,  Indus- 
tria — April  10,  1910.  No.  14038  D. 
Locomotive  Safety  Valves. 

Safety  Valve  Adjustment.     Explanatory 
conunents.     uh)0  w.     Ry  &  Loc  h'ngng— 
May.   1 9 10.     No.  13639  C. 
Motor  Cars. 

Report  ^m  the  Question  of  Motor 
Vehicles.  T,  Hurry  Riches.  Rejxirt  for 
Great  Britain  and  colonies  on  the  use  and 
cost  of  motor  vehicles  or  self-inoving 
cars.  Ills.  17000  w.  Bui  Int  Ry  Cong- 
April,   1910.     No.  I4.K>4  tJ. 

Accumulators  for  I^lectric  Motor  Cars 
( Ueber  Akkuiuulatoren  fiir  lusenbahn- 
I  riibwagen).  M.  Biittner.  Discusses  the 
c\  I  elision  of  the  use  of  ele^tric  moti>r  cars 
and  describes  types  of  batteries  in  use. 
Ills.  45(X)  w.  EIek  Kraft  u  Bahnen— 
April  14,  1910.  No.  14222  D. 
Shops. 

Car  I\ii)air  Shop  Notes  frt^m  the  Erie 
Railroad  at  KulTalo.  Roy  V.  Wright.  11- 
Isiit rates  and  describes  methods  and  in- 
teresting work.  3000  w.  Ry  Age  Gaz — 
May  (>.    loio.     No.   13813. 

Locomotive  Building  at  the  Juniata 
Sh(.ps.  Rali)h  iv  l-'Ianders.  Illustrates 
and     describes     machine    shop    work    on 
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;i\ks,     wlucls,    ci'iiUrs,    tiros    .lud     tr.ink 
pins.      5(XK)   w.      I\I;icIi,    (l\y.    I'.d.) — May. 
ii)i<r      No.    ij()i()  C 
rrain  Resistance. 

l''riMt;lit  Train  Rcsislaiioi'.  Prof.  I'M- 
w.ird  C  Schmidt.  Dcscribc-s  tests  niadt- 
to  (K'tormiiic  its  relation  to  average  car 
wci.nlu.  Ills.  iKxx)  \v.  jonr  Am  Soc  of 
Mccli  Engrs — Ma  v.  kjio.  Xo.  i^^jcj  1'\ 
NEW  PROJECTS. 
[taly. 

The  Sphi.uen  Pass  Railway  (Tl  Tas- 
sajigio  ferroviario  dello  Splusa).  (jiu- 
seppc  Colombo.  A  general  discussion  of 
the  project.  Ills.  5000  w.  Ann  d  Soc 
d  Ing  e  d  Arch  Ital — March  15,  1910.  No. 
140,^6  V. 

PERMANENT   WAY   AND   BUILDINGS. 
Bridges. 

Report  on  the  Question  of  Strengthen- 
ing the  Bridges  with  a  View  to  Increas- 
ing the  Weight  of  Locomotives  and  the 
Speed  of  Trains,  luigenc  Randich.  Re- 
port for  Trance  and  J  taly  on  methods  of 
strengthening  metal  bridges.  Ills.  .30500 
w.  Bui  Int  Ry  Cong — April,  igio.  No. 
14365  G. 

Sec    also    under    CIVIL    ENGINEER- 
ING, Bridges. 
Construction. 

Construction  of  the  Kansas  City,  Mex- 
ico &  Orient  R}'.  Gives  an  account  of  the 
construction  work,  with  illustrated  de- 
scriptions of  some  of  the  engineering 
work.  3000  w.  Ry  &  Engng  Rev — April 
30.  1910.  No.  13657. 
Curves. 

The  Application  of  the  Halladc  Method 
of  Joining  Curves  (Resume,  Modeles  et 
Tables  numeriques  pour  I'Application  de 
la  Methode  de  Raccordemcnt  des  Courbes 
donnec  par.  M.  Hallade).  Gives  tabular 
data  and  examples  for  the  application  of 
the  method  proposed  by  M.  Hallade  in 
1908.  Ills.  loooo  w.  Rev  Gen  d  Chemins 
de  Fcr — April,  1910.  No.  14010  G. 
Freight  Sheds. 

The  Location  and  Arrangement  of 
Freight  Houses  and  the  Handling  of 
House  Freight.  M.  A.  Long.  Brief  de- 
scription of  present  arrangements  for 
cities  and  smaller  places.  Ills.  1500  w. 
Jour  of  Pro  Am  Inst  of  Archts — Dec.  16, 
[(/K).  No.  14356  N. 
Mail  Exchange. 

The  Sebree  Mail  Exchanging  Device. 
Illustrated  description  of  a  devise  being 
tested  by  the  Illinois  Central  R.  R.  700  w. 
Rv  &  Engng  Rev — May  7,  19 10.  No. 
F3806. 
Rail  Joints. 

Report  on  the  Question  of  Rail-Joints. 
Mr.  Blum.  Report  for  all  countries  ex- 
cept France,  Belgium,  Italy,  Spain,  Por- 
tugal, Austria-Hungary,  Rumania,  Bul- 
garia, Servia,  Turkey,  Egypt  and 
countries     using     the     English     language. 


Ills.     6000  w.     Bnl   Int   Ry  Cong — April, 
I'jio.     No.   14367  (i. 

Report  on  tlie  Question  of  Rail-Joints. 
Mr.  C'hateau.  Report  for  France,  Bel- 
gium, Italy,  Spain,  and  Portugal  on  prac- 
tice of  reducing  the  number  of  joints  by 
increasing  the  length  of  the  rails,  welding 
and  strengthening  joints.  Ills.  14CXXJ  w. 
Ilnl  Int  Ry  Cong — Ai)ril,  1910.  No. 
1436J  G. 
Stations. 

The  rernn'nal  in  lUifTalo.  George  Cary. 
Urief  illustrated  description  of  tlic  plans 
for  a  union  station,  and  matters  related. 
1300  w.  Jour  of  Pro  Am  Inst  of  Archts 
— Dec.  16,  1909.    No.  14359  N. 

New   Union   Passenger  Station,  Winni- 
peg.        Illustrated      detailed      description. 
1500   w.     Eng   Rec — May   21,    19 ro.     No. 
14156. 
Switches. 

Report  on  the  Question  of  the  Opera- 
tion of  Switches  and  Signals.  L.  tl.  N. 
Dufour.  Report  for  Holland  on  improved 
centralized  installations,  and  arrange- 
ments adopted.  Ills.  14000  w.  Bui  Int 
Ry  Cong — April,  1910.  No.  14361  G. 
Terminals. 

A  Terminal  Station.  J.  Vipond  Davies 
and  J.  Hollis  Wells.  Illustrations,  and  de- 
scription of  the  Hudson  terminal  build- 
ings in  New  York  City,  explaining  the 
conditions  and  the  development.  7500  w. 
Jour  of  Pro  Am  Inst  of  Archts — Dec.  16, 
1909.     No.   14357  N. 

See  also  Tunnels,  under  CIVIL  ENGI- 
NEERING, Construction. 
Ties. 

Keeping  Records  of  Test  Ties.  F.  J. 
Angier.  Describes  the  system  used  by  the 
Chicago,  Burlington  &  Quincy.  1200  w. 
Ry  Age  Gaz — May  6,  1910.     No.  13807. 

TRAFFIC. 
Car  Interchange. 

Report  of  Standing  Committee  on  Re- 
vision of  M.  C.  B.  Rules  of  Interchange. 
A  discussion  of  the  recommendations  of 
the  Committee,  iiooo  w.  Pro  Ry  Club  of 
Pittsburgh— March  25,  1910.  No.  14278  C. 
Report  of  the  Committee  on  the  blaster 
Car  Builders'  Rules  of  Interchange.  Dis- 
cussion of  the  rules  in  their  order.  14500 
w.  Pro  W  Ry  Club— March  15,  1910. 
No.  14276  C. 
Coal. 

See  Fuels,  under  MECHANICAL  EN- 
GINI^F.RING,  Steam  Engineering. 
Freight  Handling. 

See  same  title,  under  MECHANICAL 
ENGINEERING,      Transporting      and 
Conveying. 
Freight  Rates. 

Reasonable  Freight  Rate.  F.  H.  Plais- 
t'ed.  Discusses  the  making  of  rates  aim- 
ing to  remove  public  misapprehension. 
4000  w.  Ry  Age  Gaz — May  13,  19 10. 
Serial,     ist  part.     No.  13897. 
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Fair  Return  on  the  Value  of  Property 
a  Fallacious  Standard.  Walker  D.  Hines. 
From  an  address  before  the  Traffic  Club 
of  Pittsburgh.  A  discussion  of  rates  and 
equitable  bases  for  government  regula- 
tion. 1700  w.  Ry  Age  Gaz — May  6,  1910. 
No.  13809. 
Mine  Suspensions. 

Economic  Losses  Due  to  Mine  Sus- 
pensions, luigenc  McAuliffe.  A  discus- 
sion of  the  losses  from  this  cause,  and  the 


possible   remedy;    referring   to   legislation 
in  Canada  and  the  benefits.    2500  w.    Am 
Engr    &    R    R    Jour — May,    1910.       No. 
13834  C. 
Passenger  Rates. 

Reformed  Passenger  Taritifs  in  Italy. 
Ph.  Tajanie.  An  account  of  the  tariff 
reforms  made  by  roads  under  state  man- 
agement, explaining  the  new  tariff.  1800 
w.  Ry  Age  Gaz — May  6,  1910.  No. 
13810. 
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Cars. 

Vestibule  or  No  Vestibule.  Henry 
Mozley.  Considers  the  advantages,  con- 
struction, design,  and  use.  Ills.  1200  vv. 
Tram    &    Ry    VVld— May    5,    1910.      No. 

14 107  B. 

Dublin. 

The  Dublin  United  Tramways  Com- 
l)any.  Illustrates  and  describes  the  lines 
()I)erated  by  the  United  Company,  giving 
information  in  regard  to  rolling-stock, 
traffic,  power-stations  and  other  subjects 
of  interest.  2500  w.  Tram  &  Ry  Wld — 
May  5,  19  Fo.     No.  14106  B. 

Electric  Traction. 

The  Development  of  Electric  Railways 
in  the  United  States  (Developpement  des 
Chcmins  de  Fer  electriques  aux  Etats- 
Unis  d'Amerique).  II.  Marchand.  A  re- 
view of  the  development  of  the  various 
tractir)n  systems.  1000  w.  Soc  Beige  d' 
Elccns — April,   1910.     No.   14000  E. 

Italy. 

The  Padua-I'usina  Alternating-Current 
Railway  (Die  VVechselstronibahn  Padua- 
I''usina).  C.  If.  I'!igenheer.  Illustrated  de- 
tailerl  description  of  line  and  rolling 
stock.  Serial.  Fst  part.  1600  w.  Elek 
Kraft  u  Bahnen-^April  23,  1910.  No. 
14223   D. 

Locomotives. 

i'.lcitric  Eoconu)tives  with  ('(miiccting 
\<()(\s  (('omp.)rtaiiit'nt<>  delle  liielle  nm 
trici  ncllc  Locomotive  eiettriche).  ICmidio 
Pacini.  A  study  of  this  mode  of  transmis- 
sion in  electric  locomotives.  Ills,  jjoo  w. 
hidustria — .'\|)ril    17,    n^io.      No.    14040   1). 

Paris. 

The  Railways  of  Paris 
Stadtbahn).  E.  A.  Ziffer. 
scription  of  the  construction,  stations, 
rolling  stock,  operation,  etc.,  of  the  Metro- 
politati  of  Paris.  Ills.  55<m»  w.  Milt  d 
Ver  f  (1  l''ord  d  l.okil-  u  .Strassenbihn- 
weseiis    March,  loio.     No.   14050  I'. 

Rail  Joints. 

Kail    Joints    for    Inteniib.in    Pines     (  II 
Gimifo  nella   Tramvia  extraurbaiia).      II 
Insfrat'cs    various    lv|»es    in    use.      i8o»»    w. 
Ing  Ferro — A|)ril   1.  loio.     No.  140.13  I ). 

/(  i'    .vH/'/'/v    COficX     of    llliiC 


(Die    Pariser 
A    brief    de- 


Railless. 

Railless  Electric  Railways  (Gleislose 
elektrische  Bahnen).  A.  Heller.  A  brief 
discussion  and  description  of  cars  for 
trackless  trolley  lines.  Ills.  2200  w. 
Zeitschr  d  Ver  Deutscher  Ing — April  30, 
T9TO.    No.  14242  D. 

Single-Phase. 

Blankenese  -  Ohlsdorf  Pligh  -  Tension, 
Single-Phase  Railway.  Gustav  Dietl.  Il- 
lustrates and  describes  characteristics  of 
the  new  equipment.  900  w.  Elec  Wld — 
May  12,  1910.     No.  13915. 

Stations. 

Inter-Urban  Stations  and  Trolley  Traf- 
fic in  City  Streets.  Albert  Kelsey.  Brief 
discussion  of  arrangements  of  tracks, 
waiting  stations,  etc.  2500  w.  Jour  of  Pro 
Am  Inst  of  Archts — Dec.  16,  1909.  No. 
T4360  N. 

Subways. 

The  Proposed  Suburban  Railways  of 
Sydney.  C.  O.  Burge.  Map  and  discussion 
of  the  proposed  lines.  2500  w.  Engr, 
Lond — April  29,  1910.    No.  13856  A. 

How  Chicago  is  Solving  Its  Rapid 
Transit  Problem.  D.  H.  Stevens.  Illus- 
trated description  of  the  proposed  plan  for 
placing  all  tracks,  surface  and  elevated, 
that  enter  the  business  zone,  below  street 
level.  1200  w.  Sci  Am — May  28,  1900, 
No.   14307- 

Subway  Ventilation. 

V'liililation  of  the  Hudson  River  Tubes. 
A.  \V.  Hodgson.  Describes  the  system  in- 
stalii'd  in  the  tunnels  of  the  Hudson  & 
Manlrillan  R.  R.  Co..  reporting  test.  Ills. 
3<KH)  w.  Heat  ^:  Vent  Mag — May,  i<)U). 
No.  1430(1. 

Three  Phase. 

Three- Phase  Railways  in  hairope.  Ru- 
dolph !•'.  Hellnumd.  Brief  illustrated  de- 
scriptions of  features  of  the  l*".uropcan 
three  pli.ise  ro.ids.  3500  w.  IClec  Jour — 
May,   i<)io.     Serial,      ist  part'.     No.   14J87. 

Valuation. 

V.ilu.ilion  of  the  Puget  Sound  Electric 
Railw.iy.  Ileiny  L.  Gray.  Describes  the 
lines  and  methods  of  valuat'on.  8(Xio  w. 
l*'.ngng-(."on — May  25,  19 to.     No.  14395. 
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THE  MANUFACTURE  OF  FRENCH  AEROPLANES. 

By  Warren  H,  Miller. 

The  picturesque  and  emotional  apinal  of  nuclianical  flight,  in  our  estimate,  lias  caused 
popular  imagination  to  run  away  with  judgment  in  tracing  the  future  of  the  aeroplane. 
However,  dismissing  the  question  of  its  economic  or  commercial  imj)ortance,  it  is  certainly 
a  highly  interesting  mechanical  development,  with  some  industrial  significance  so  far  as 
manufacture  is  concerned.  From  this  point  of  view  Mr.  Miller's  review  of  the  "state  of 
the  art"  in  France  is  prepared.  A  second  article,  following  in  September,  will  deal  more 
specifically  with  the  motors  used  in  the  leading  French  aeroplanes. — The  Editors. 

DURING  the  last  year  or  so,  the  main  principles  which  govern 
the  design  of  aeroplanes  have  become  pretty  fairly  fixed  in 
the  minds  of  the  LYench  constructors,  and  the  business  side 
of  their  manufacture  has  developed  enormously.  In  fact,  to  find 
Bleriot  passing  his  two  hundred  and  fiftieth  aeroplane  sold ;  Farman, 
Sonimer,  Antoinette,  and  Voisin  anywhere  from  twenty  to  fifty  aero- 
planes apiece  on  the  books ;  all  of  them  issuing  handsomely  illustrated 
catalogues  of  their  standard  sizes  and  types  of  manufactured  aero- 
planes, and  owning  from  one  to  three  factories  apiece  for  their  manu- 
facture— this  is  striking  evidence  how  far  beyond  the  experimental 
stage  the  manufacture  of  French  aeroplanes  has  progressed. 

Each  house  has  its  ceole ;  some  of  them,  like  Bleriot  and  An- 
toinette, two  of  them  on  different  aerodromes,  as  the  Antoinette 
Eeolc  de  Pan  and  the  Antoinette  Ecole  de  Moiirnielon.  Each  has  its 
directeur,  moniteiir,  and  staff  of  pilots,  and  the  total  of  pupils  enrolled 
or  recently  graduated  aggregates  over  four  hundred.  Their  principal 
function  is  to  teach  intending  purchasers  of  new  machines  how  to  run 
them  before  essaying  any  flights  on  their  own  machines.  One  must 
have  a  pilot's  license  before  being  allowed  to  fly  at  large  on  the  acro- 
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cromes.     The  price  of  the  course  is  about  i,ooo  francs  and  the  stu- 
dents number  scores. 

Among  the  few  principles  which  have  become  so  estabhshed  that 
no  aeroplane  can  be  considered  scientifically  correct  that  ignores  them 
are,  first,  the  discovery  of  Langley  that  a  plane  is  more  efficient  if 
presented  with  its  longest  dimension  across  the  wind,  than  in  any 
other  position.  If  turned  the  other  way,  or  if  square,  it  is  markedly 
less  efficient.  The  reason  is  that  the  kinetic  energy  of  the  relative 
speed  of  each  particle  of  air  is  at  once  taken  out  of  it  the  instant  that 
it  comes  in  contact  with  the  plane.  It  is  then  dead  and  inert,  and  the 
sooner  it  is  passed  off  astern  and  fresh  particles  of  air  utilized,  the 
better.  Therefore  a  long  wing  like  the  biplane,  of  the  proportions  of, 
say  10:2  in  length  and  width,  is  immensely  more  efficient  with  the 
length  10  presented  to  the  wind,  than  if  turned  lengthwise,  (as  in 
artists'  illustrations  of  air-ships,  for  example,)  and  the  small  dimen- 
sion 2  presented  to  the  wind.  The  second  well-established  principle 
is  that  a  curved  plane  has  a  great  deal  more  lifting  power  than  a  flat 
one.  The  best  curvature  has  been  found  to  be  about  1:12  cord  of  the 
arc.  The  reasons  are  somewhat  more  complex  than  those  for  the  po- 
sition of  the  plane  for  maximum  efficiency.  Lillienthal,  the  German 
i^lissardicr,  was  the  first  to  investigate  extensively  the  actual  causes 
of  this  phenomenon,  and  his  treatises  on  the  subject  explain  the  mat- 
ter as  well  as  need  be.  The  third  principle  is  that  of  steadying  the 
plane  laterally  while  in  flight.  C)l)viously  there  is  no  great  trouble  in 
preventing  the  thing  pitching,  as  cither  a  tail  with  feathering  or  a 
small  plane  in  front  will  be  ample  to  preserve  the  fore-and-aft  sta- 
bility while  in  flight;  but  sidewise  it  is  a  different  matter.  One  would 
ihink  that  the  principle  of  Santos-Duniont,  as  exploited  in  his  14-bis 
I)ii)lanc,  would  be  ample  to  insure  an  even  keel;  but,  unfortunately, 
the  principle  of  having  the  center  of  gravity  below  the  point  of  sup- 
I)ort  does  not  work  as  efficiently  in  air  as  on  the  sea.  There  are  nu- 
merous planes  employing  this  idea,  the  wings  extending  in  a  wide 
V  with  all  the  weight  at  the  bottom.  It  should  then  always  remain 
rutomatically  upright — and  it  will,  when  falling,  just  like  a  shuttle- 
cock ;  but  when  under  way,  the  aeroplane  can  dip  considerably  from 
one  side  to  the  other  because  it  is  swimming  through  the  aii'  horizon- 
tallv,  not  falling,  and  tlu'  forces  of  suspension  passing  along  the  frame 
to  the  load  make  the  feeble  couple  between  the  load  and  the  center  of 
susf>ension  (wherever  that  may  be)  of  very  little  significance.  I^n- 
(lotil)tc(llv  the  best  way  to  keep  the  aeroplane  on  an  even  keel  is  t(^  use 
.some  of  the  force  obtained  from  il^  |>assagc  through  the  air  to  keep 
the  plane  stqady,  and  this  can  be    lone  either  by  warj)ing  the  wing- 
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BLERIOT   XI   IN   FRONT   OF   NEUILLY   FACTORY. 
Equipped    with    Anzani    motor. 

tips,  or  by  putting  on  little  wings  at  the  tips  which  can  be  moved  out 
of  the  general  angle  of  the  plane,  and  thus  exert  a  lateral  couple,  or 
th'e  by  warping  the  horizontal  feathering.  Still  another  way  is  the 
vertical  cellular  plane  principle  of  the  Voisin  and  other  French  planes, 
though  this  is  not  as  positive  in  its  action  as  the  others,  because  the 
plane  can  tip  considerably  before  it  comes  into  play.  It  is  the  use  of 
this  warping  principle  and  its  patent  by  parties  in  America  that  has 
stirred  up  such  a  row  among  the  French,  but  a  discussion  of  the  pros 
and  cons  of  it  lies  outside  this  article. 

With  these  three  principles  properly  provided  for  in  the  aeroplane, 
and  a  light  motor,  one  has  the  means  for  flight  through  the  air;  and 
their  combination  in  five  different  ways  has  brought  into  the  field  of 
French  aviation  the  five  large  manufacturing  concerns  mentioned 
above. 

Beginning  with  the  Bleriot  Compagnic  Acronautiquc,  main  offices 
i6  Rue  Duret,  Paris,  and  four  factories  in  the  suburbs,  we  find  an 
enthusiastic  clientele  buying  freely  of  the  two  standard  sizes,  Bleriot 
XII  and  XI,  with  M.  Bleriot  himself  constantly  on  the  grounds  at  the 
Pau  aerodrome,  supervising  flights,  etc.  X'^o.  XI  is  the  same  size  as 
that  in  which  Bleriot  crossed  the  Channel.  It  weighs  750  pounds,  has 
a  wing  surface  of  150  square  feet,  length  from  tip  to  tip,  28  feet  3 
inches,  length  from  front  of  screw  to  tip  of  rear  rudder,  26  feet  5 
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lil.KRIOT    XI    WITH    WINGS    FOLDKD. 

inches.  It  is  s(j1(1  on  prompt  delivery  with  a  25  horse-power  Anzani 
motor,  with  a  i^iiaranteed  speed  of  44  miles  an  hour.  The  Xo.  XII  is 
considerably  lar^^er  and  heavier,  and  will  take  a  passenger.  It  weighs 
1,050  pounds,  has  a  wing  surface  of  292  square  feet,  length  from  tip 
10  tip  of  32  feet,  and  length  from  front  of  screw  to  tip  of  rudder  of 
22  feet  5  inches.  It  is  furnished  with  a  60  horse  powder  E.  N.  V. 
motor,  and  a  si)ee(l  guaranteed  of  48  miles  an  hour,  lioth  aeroplanes 
have  an  angle  of  incidence  of  7  degrees  of  the  wings  with  the  hori- 
zontal, the  angle  being  measured  by  the  cord  of  the  arc  and  a  hori- 
zontal line.  r>oth  ensure  latei'al  stability  b\'  warping  the  main  wings, 
but  the  latest  model  of  Xo.  XII  has  this  command  transferred  to  the 
tail.  In  it,  as  will  be  seen  by  the  cuts,  the  framework  is  enclosed  in 
light  cloth,  owing  to  the  recent  discoveries  this  year  that  the  frame 
offers  very  nuich  less  resistance  to  the  aii*  when  covered  b\  some 
Miiooth  surface,  the  weight  of  the  latter  being  amply  compensated 
for  1)\-  the  gain  in  spei'(|.  The  frame  of  the  aeroplane  and  wings  is  of 
ash  covere(|  with  rnbberi/iMl  linen,  all  tension  nuMubt-rs  being  of 
steel  piano  wire. 

( 'losely  allied  t<»  the  I'.leiiot  is  the  Antoinette  monoi)lane,  made 
famous  chiefly  l)\  the  exploit^  of  I  hibert  Latham.  The  control  of 
lateral  stabilitv  is  bv  torsion  of  tin-  main  wings,  though  in  .lutoiiicttc 
/'.  in  which  Latham  made  his  splendid  perfoi-inances.  the  control  was 
by  little  wings  at  the  reai*  outer  cornel's  of  tlu-  large  ones.  The  Irames 
(»f  both   the  wings  and  l)o(|\    of  thi^  aeroplane  arc  of  steel,  and   the 
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»vini;s  arc  ccn'crcd  with  wirnislicMl  linen  on  l)()lli  siMcs,  yet  do  not 
wciL^li  more  than  o.j  ponnd  per  S(|naiX'  looi.  The  maeliine  is  only 
made  in  one  si/e,  with  a  50  liorse-powei'  Antoinette  motoi'.  It  weii^lis 
1.150  pounds,  has  a  wini;  >nrlaee  of  ^^45  scpiare  leet,  i>  4X  teet  ^  inches 
from  tip  to  lip.  and  is  x^y  feet  <)  inches  from  front  of  screw  to  tij)  of 
indder.  Il  always  shows  _L;i-eat  stahilit}'  of  lli.L;ht,  doubtless  due  to 
its  heavy  solid  construction  and  i;encrc)us  vane  surfaces  in  the  tail.  Jt 
was  the  first  (Mic  to  ha\-e  its  frame  covered  with  vai-nished  linen,  so 
as  to  prevent  loss  by  the  friction  of  the  air  strummini;'  through  the 
irame  members. 

The  third  monoplane  to  be  mentioned  is  the  little  Demoiselle  II. 
of  Santos-Dumont.  This  is  made  1)y  the  C'lement-luiyard  Company, 
so  well-known  for  their  aut(unobiles  and  (liri<^ible  balloons.  It  is  the 
smallest  of  the  monoplanes,  having"  only  120  square  feet  of  lifting 
surface,  and  is  in  the  line  that  it  seems  the  monoplanes  will  eventu- 
ally take,  of  being  used  for  single  travel,  like  the  bicycle  during  the 
'90's.  The  biplanes,  wdth  no  physical  impossibilities  prohibiting  their 
development  into  multiplanes,  appear  to  have  the  logical  elements 
of  heavy  duty  and  passenger  transportation.  The  plans  of  this  aero- 
plane are  given  in  the  illustrations.  The  frame  is  of  steel  through- 
out, and  the  motor,  a  Clement-Bayard  25  motor,  is  mounted  at  the 
junction  of  the  wings.     These  are  set  in  a  Y,  as  in  all  Santos-Du- 
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mont's  designs,  but  the  lateral  stability  is  further  assured  by  warping 
of  the  wings  themselves.  Considerable  study  has  been  shown  in  the 
arrangements  for  control,  which  form  so  great  a  part  of  the  worries 
of  the  man  at  the  helm.  The  pilot  has  to  perform  five  manoeuvres  in 
managing  an  aeroplane,  some  of  them  all  at  once,  viz.  i,  governing 
depth  and  longitudinal  equilibrium;  2,  steering;  3,  governing  lateral 
stability  (by  warping);  4,  managing  the  carburetor;  5,  advancing 
the  spark.  All  of  the  aeroplanes  have  various  ingenious  schemes 
lor  doing  three  or  four  of  these  things  at  once — Bleriot  by  various 
positions  of  the  shaft  of  the  steering  wheel,  Antoinette  by  three 
wheels  and  a  foot  lever ;  Dumont  manages  the  motor  with  the  feet, 
the  depth  rudder  with  his  right  hand,  and  steering  rudder  with  his 
left.  This  leaves  the  lateral  stability  with  no  hand  or  foot  to  take 
care  of  it,  so  he  has  attached  the  wires  that  warp  the  aeroplane  to  the 
seat  where  the  pilot  sits.  By  simply  bending  away  from  the  direction 
of  dipping,  the  plane  is  warped,  by  the  stock  of  the  seat,  so  as  to 
bring  it  level  again.  Details  of  Demoiselle  II ;  weight  230  pounds, 
>pread  of  wings  18  feet  o  inches,  length  19  feet  6  inches. 
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The  first  of  tlu'  JM-ench  biplanes  is  undoubtedly  the  l^irman.  Tt 
holds  four  of  the  world's  records  at  i)resent,  that  of  height  bv  l\uil- 
haii,  i,5J()  metres,  of  distance  by  11.  I'^innan,  of  232  kilometres,  of 
duration  by  II.  l-annan  of  4  hours  17  minutes  3  seconds,  and  of 
cross-country  Might  by  M.  larinan.  It  will  carry  three  to  four  pas- 
sengers, and  is  very  easy  to  hatidle.  It  is  maiuifactured  by  Messrs. 
Farman,  Kelhier  &  Neubauer,  218  Boulevard  Teriere,  I'aris,  factory  at 
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r>t)iil()i;iu'-Mir-St'iiu\  W  lii'ii  y(tii  |)nrclias(',  a  lli,L,'"lit  of  fifteen  iiiiniites 
willi  your  .'uti  »])lain'  1)y  one  o|"  the  company's  pilots  constitutes  the 
acc\'p(anre  lot.  'Vhv  biplane  is  made  in  one  size,  weij^iiin^  l,200 
pounds,  4^^()  s(|nare  feet,  carrying;-  surface,  32  feet  <)  Indies  length 
over  all  of  plane,  3*;  feet  ()  inches  length  from  tip  of  forward  govern- 
ing* ])lane   to  end  of  rear  supporting  cell;   speed  40  miles  per  hour. 


TUK    FAinrAX    lUPLAXK. 


Equipped  with  60  horse-power  Renault  motor,  or  with  50  horse- 
power Gnome  motor.  The  frame  is  of  ash  with  piano-wire  tension 
members.  As  will  be  noticed  from  the  cut,  the  screw,  which  is 
made  of  w^ood  glued  up  in  sections,  is  placed  behind  the  main  plane, 
thus  avoiding  the  confusing  efifect  of  a  wdiirling  screw  in  front  of 
your  eyes,  and  also  possibly  giving  a  trifle  better  efficiency,  as  the 
plane  only  meets  air  currents  in  right  lines.  With  the  long  tail  astern, 
and  a  governing  plane  out  in  front,  the  control  of  longitudinal  sta- 
bility is  easy  and  perfect.  It  is  managed  by  the  steering  wheel,  the 
joints  being  ball-bearing,  as  are  all  those  about  the  apparatus.  The 
steering  rudder  is  managed  with  the  feet,  and  the  lateral  stability  by 
the  main  steering  wheel,  which  turns  to  right  or  left  and  raises  or 
depresses  the  little  wings  or  fins  at  the  rear  edges  of  both  planes. 
The  lateral  stability  is  further  aided  by  the  vertical  planes  in  both 
main  and  rear  cells. 

The  oldest  and  most  famous  of  the  h^rench  biplanes  is  the  \'oisin, 
manufactured  by  MM.  Voisin  Freres,  offices  and  fattory  at  34  Quai 
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ciu  Point  du  Jour,  Billancourt  (Seine),  Paris.  Tlieir  aeroplane  is  on 
the  market  in  one  size  only,  with  Gnome  motor.  It  weighs  1,200 
pounds,  has  a  portative  surface  of  540  square  feet,  length  from  tip 
to  tip  of  wings,  37  feet  8  inches,  length  from  front  edge  of  stability- 
plane  to  rear  edge  of  tail-cell,  39  feet  4  inches ;  speed,  with  50  horse- 
power motor,  40  miles  an  hour.  The  stability  is  assured  entirely  by 
the  vertical  planes,  which  divide  the  bi-plane  into  cells.  The  tail-cell 
has  the  same  feature  with  the  rudder  mounted  inside.  In  practice  i1 
works  out  about  as  well  as  the  warping  principle,  which  has  been 
abandoned  in  the  latest  types  of  Bleriots  and  Antoinettes. 

The  latest  of  the  French  biplanes  is  the  Sommer,  shown  in  the 
illustrations.  It  has  been  long  known  by  the  cellular  men  that  their 
planes  have  a  great  deal  of  encumbrance  of  doubtful  utility,  particu- 
larly in  the  tail.  This  can  have  but  little  efifect  as  a  supporting  plane, 
unless  the  main  weight  is  placed  further  astern  than  at  present,  as  the 
couple  it  makes  is  so  great  about  the  center  of  longitudinal  stability 
as  an  axis  that  it  cannot  support  very  much  more  than  its  own  weight. 
Any  further  lifting  capacity  would  be  simply  spent  in  overturning 
the  plane  or  in  imposing  unnecessary  work  on  the  forward  stability- 
plane.  It  will  be  noted  that  the  Sommer  aeroplane  has  discarded  the 
lower  of  the  tail-planes  and  placed  the  rudder  further  forward  in  the 
tail- frame.  The  cellular  feature  is  discarded  in  favor  of  the  much- 
disputed   rear-vanes   of  lateral   stability.      The   whole   aeroplane   has 
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THE    NEW    SOMMER    BIPLANE    IN    FULL    FLIGHT. 

greater  care  for  the  practical  needs  of  aviation  shown  in  its  desii^i-^ 
than  most  earHer  makes,  being',  as  might  be  expected,  the  design 
•of  a  man  ah'eady  thoroughly  familiar  with  just  what  requirements 
are  most  needed  in  practice.  The  arrangements  for  protection  against 
the  shock  of  landing  are  very  complete  and  well  studied  out.  The 
sled  frames  of  Wright  have  been  introduced,  in  addition  to  the  regu- 
lar French  steel  chassis  with  its  deadening  springs,  which  is  a  feature 
of  every  French  aeroplane.  The  sled  frame  has  been  substituted  for 
the  lower  supporting  plane  in  the  tail,  besides,  so  that  if  the  aero- 
plane bobs  or  teeters  on  landing,  the  runners  of  the  sled  will  protect 
both  the  aft  tail-plane  and  the  forward  stability  j^lane.  Unlike  the 
Bleriot  machines,  which  have  always  preferably  the  members  of  the 
frame  in  light  springy  woods  (better  able  to  withstand  shocks  of 
landing,  etc.)  the  Sommer  aeroplane  has  its  members  entirely  in  steel. 
The  joints  and  hinges  are  of  special  alloy,  an'cl  their  pins  of  high-speed 
steel.  The  apparatus  can  be  dismounted  and  reassembled  in  an  hour. 
without  disturbing  the  chassis,  and,  when  folded  up,  can  be  run  along 
ordinary  country  roads.  All  the  wires  of  control  arc  double,  and 
the  rear  plane  interlocks  with  the  mechanism  of  the  forward  stability- 
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WW.    SOMMER    BIPLANE    AT    REST. 

plane,  so  that  the  pilot  has  little  on  his  mind  in  maintaining  longi- 
tudinal equilibrium. 

This  machine  has  made  flights  with  360  pounds  of  supercargo. 
Main  construction  details  are:  length  across  main  planes,  32  feet  8 
inches;  portative  surface,  368  square  feet;  weight  with  Gnome  50 
horse-iX)wer  motor,  and  Chauviere  aluminium  screw,  670  pounds; 
speed,  50  miles  an  hour;  planes  covered  with  rubberized  linen. 

The  prices  of  all  the  large  aeroplanes  are  close  to  $5,000;  those 
of  the  smaller  machines  (such  as  the  lileriot  monoplane),  about 
$2,500. 

It  will  be  seen  th.tt  the  Soninier  is  at  present  by  far  the  lightest 
of  the  biplanes,  which,  with  its  portative  surface  of  only  388  square 
feet  enables  it  to  carry  such  a  heavy  supercarg(\  because  so  much 
less  dead  weight  is  imposeil  on  the  aeroplane.  The  motor-power 
also  drops,  or,  what  is  the  same  thing,  the  speed  increases  with  the 
same  size  motor.  Altogether  is  it  a  fair  hint  ol'  what  will  gradually 
come  to  be  reali/e(l  in  the  fiitm-e  ot'  axiation,  as  constructional  details 
become  more  and  moi-e  pert'ecti-d.  W'Iumi  we  review  the  progress 
made  1)y  the  bicycle  in  a  t'evv  years,  from  the  heavy  iron  70-poun(l 
wheels  with  solid  tire  of  iScjo,  to  the  17  pound  beauties  of  i()00,  with 
their  light,  strong  steel  frames  and  i)neuinatic  single-tube  tires,  we  can 
form  some  idea  of  what  will  be  done  in  the  line  of  develoinnent  in 
(he  construction  of  aeroplanes,  when  once  the  weight  of  experience 
and  scientific  data  enable  us  to  advance  in  the  correct  directions. 


A  GENERAL  REVIEW  OF  HYDROELECTRIC- 
ENGINEERING  PRACTICE. 

By   Frank    Kocstcr. 
V.      HIGH-TENSION   TRANSMISSION. 

Mr.  Kocsk'f's  first  article,  ])ul)lislu(i  in  April,  was  concerned  with  the  im])ouiuling  of 
water  supplies  and  the  attending  engineering  construction.  His  second  dealt  with  head 
races,  pressure  pipes  anel  ])enstocks.  In  June  he  took  up  water-wheels  and  the  mechanical 
equipment  of  the  power  station.  His  July  article  considered  the  electrical  machinery,  and 
he  now  reviews  the  transmission  and  distribution  of  current.  A  following  paper  will  take 
up  the  financial  elements  of  the  case.  The  whole  discussion  is  addressed  not  to  the  special- 
ist in  hydroelectric  enginering,  but  to  those  who  will  value  a  concise  review  of  the  founda- 
tional elements  in  good  modern  i)ractice — whether  as  contractors,  owners,  managers,  or 
financial    and    comnierical    associates. — TnK    Editors. 

A  TRANSMISSION  line  should  run  at  low  levels  and  near 
highways,  to  facilitate  erection,  inspection,  and  repairs ;  and 
the  line  should  be  as  straight  and  short  as  possible  in  order 
to  minimize  first  cost,  maintenance,  line  loss,  and  the  expenditure  of 
securing  right  of  way.  Where  the  line  runs  through  mountainous 
country,  high  peaks  must  be  avoided  because  the  temperature  range 
between  peak  and  valley  is  great  and  atmospheric  electrical  dis- 
charges are  frequent.  It  is  therefore  better  policy  to  detour  the  line 
than  to  be  troubled  with  atmospheric  discharges. 

For  high-tension  lines  of  some  magnitude  two  separate  circuits 
should  be  run  either  on  a  common  line  or  two  separate  lines  of 
supports  so  that  one  is  always  in  reserve.  Each  line  must  be  divided 
into  sections,  provided  with  section-switches  and  by-pass  connections 
so  that  continuous  service  may  be  assured.  Stations  for  linemen, 
repair  shops,  etc.,  may  l)e  established  for  each  section,  which  will 
cover  from  lo  to  20  miles  of  transmission,  and  from  these  points 
inspection  and  repairs  may  be  undertaken. 

Telephone  lines  for  communication  between  the  stations  and  the 
main  central  station  must  be  established.  Proper  precautionary 
measures  must  be  taken  if  run  on  the  transmission  line;  otherwise 
the  telephone  lines  should  be  carried  on  separate  poles. 

For  carrying  the  conductors  of  the  main  transmission  system  the 
following  pole  and  tower  constructions  arc  used,  viz  :  wooden  poles, 
concreted  wooden  poles,  reinforced-concrete  poles  and  toweis,  steel- 
pipe  poles  and  towers,  and  structural-steel  towers.  Of  this  variety 
wooden  poles  and  structural   steel  towers  are  chiefly  used. 
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W  lie  If  tln'  transmission  line  rnns  thron.L^ii  a  section  or  in  the 
\irinil\  •«!'  a  l"()ri'>t  district  wIutc  poles  ma)'  he  ent.  the  wooden  pole 
is  ])rel'erahl\  selected  on  areonnl  ot'  ehea])ne>s.  little  or  no  transj)orta- 
tion,  and  ea>e  ( d'  erection.  I'lie  disadvantaj^^cs  of  vvfjodcn  poles  are, 
that  they  decay  very  rapidl\  ;  more  insiihitors  arc  re(|nircd  owin^ 
to  the  short  s])acin,L;-  1)et\veen  poles;  tliey  are  easily  destroyed  by 
storm,  lii^htnin.L;  and  lire.  'Jdie  ordinary  type  of  line  construction  is 
?  single  i)ole.  ( )thcr  types  arc  tlic  '*A"  frame  and  "IT'  frame,  both 
of  which  rt'(|nii-e  two  poles.  The  kind  of  wood  used  depends  upon 
tlic  locality,  the  cost,  and  factor  of  .safety  desired.  In  western  .\meri- 
can  transmission  lines  spruce  and  hr  are  nmch  used,  while  in  Cali- 
fornia redwood  prevails.  Cedar  and  chestnut  are  also  used,  white 
pine,  owing  to  its  cheapness,  is  used  most  extensively,  but  it  has  the 
disadvantage  of  short  life  and  inferior  strength. 

The  life  of  wooden  poles  depends  upon  the  nature  of  the  wood, 
chemical  treatment,  and  climatic  conditions,  and  also  upon  the  charac- 
ter of  the  soil.  Redwood  and  cedar  ])oles  may  last  20  years  under 
favorable  conditions,  while  the  life  of  chestnut  is  about  15  years  and 
that  of  pine  and  white  cedar  10  years.  When  chemical  treatment  is 
applied  the  life  of  all  wooden  poles  may  be  materially  increased. 
Poles  come  in  lengths  varying  from  30  to  60  feet,  and  they  are  set 
with  1-6  to  1-7  of  their  length  in  the  ground.  The  cross  arms  for 
carrying  the  insulators  are  made  of  first-class  wood,  such  as  chestnut, 
white  oak,  cedar,  redwood,  etc.  Arms  8  feet  long  are  4  by  5  in 
cross  section,  3-foot  arms  about  3  by  4  inches  in  cross  section.  They 
must  be  properly  braced  to  withstand  the  strain  applied,  and  fastened 
to  the  poles  by  means  of  lag-screws. 

The  concreted  wooden  pole  has  not  been  used  to  any  great  extent. 
Up  to  recently  it  has  been  used  in  Switzerland  only,  but  of  late  it 
has  been  introduced  into  America.  It  consists  of  an  ordinary  wooden 
pole  covered  with  a  layer  about  i  inch  thick  of  concrete  mortar.  As 
this  coating  covers  the  entire  pole  it  is  practically  indestructible,  and 
fewer  poles  and  insulators  are  needed.  The  concrete-block  setting 
frequently  used  with  ordinary  poles  is  thus  eliminated. 

Reinforced-concrete  poles  are  made  in  a  manner  similar  to  con- 
crete piles.  They  are  cast  in  forms  and  reinforced  with  iron  or  steel 
rods.  Another  type  of  reinforced-concrete  poles  is  the  hollow  pole 
known  as  the  "Siegwart,"  developed  in  Switzerland.  They  are  of  a 
tapered  design  and  made  by  machine  to  any  length  desired.  These 
poles  are  estimated  to  have  a  life  of  50  years,  and  during  this  period 
will  cost  nothing  for  maintenance.  Comparing  such  poles  of  29  feet 
in  length,  the  cosj:s  of  poles  at  the  end  of  50  years  are  estimated  at 
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$20  for  this  concrete  pole,  $50  for  an  iron  pole,  and  $53  for  a  wooden 
pole;  all  including  maintenance,  repairs,  and  renewals.  Some  tests 
on  poles  of  this  type  32  feet  9  inches  long  show  a  deflection  of 
2}i  inch  with  a  tensile  strain  of  15,000  pounds. 

The  simplest  form  of  steel-pipe  poles  is  that  employing  a  single 
pipe  with  a  cross  arm.  I-'or  more  rigid  and  higher  constructions  two- 
legged  pole  frames  or  three-legged  towers  may  be  used.  The  latter 
type  will  be  found  on  the  Canadian  side  of  the  Ontario  Power  Com- 
pany's transmission  system  and  also  in  an  earlier  system  installed 
at  Juancatalan,  Mexico,  which  was  one  of  the  first  high-tension 
transmission  systems  introduced  on  the  western  side  of  the  Atlantic. 

With   the    use    of   high  , 

rt 


voltage  wooden  poles  are 
fast  being  superseded  by 
steel  towers.  These  are 
made  of  angle  irons,  chan- 
nels, and  lattice  construc- 
tion in  two,  three,  and 
four-leg  types.  Poles  of 
the  two-leg  type  have  been 
in  use  for  many  years  in 
Italy  and  Switzerland  and  ^ 
of  late  years  in  Germany 
and  Spain,  and  arc  at  pres- 
ent being  introduced  in 
American  i)racticc.  As 
they  |)0ssess  great  econom- 
ical features  there  is  no 
doubt  that  tlicy  will  at 
some  time  take  a  very 
prominent  place  in  high- 
tension  transmission  prac- 
tice. Tlicy  are  made  up 
of  chatmels  or  I  beams  in 
"A"  or  "II"  frame  type 
and  are  lattice-biaied.  Re- 
cent plants  for  which  these 
have  been  adopted  in  iMirope  are,  the  seveiil\  li\-e  ini!e,  SJ.ooo-volt 
(iaucin-Seville,  .Spain,  transmission  system;  the  thiity-two  mile.  50,- 
OOO-volt  Moosburg-Munieli.  (ieiinany,  transmission  system.  Other 
towers  of  this  type  will  be  fonnd  in  I'.astein  (  iennan\  and  also  on  the 
Victoria   balls  transmission  lim-   in    Africa. 


I'AIMIAI.    DITAIL  OK   A   TYI'ICAI.    SWISS 
TRANSMISSION    TOWKK. 
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Tlic    following;    lal)k\   ])asc'(l   iiixdi   tests   inadf   ui)on    tlic   (lilTcrcnt 

constnunions    hrl'oix'    \\\v   cmitracls    for    the    Moosburj^   transmission 

system  \\ere  let.  slmus  the  eoinpai'alixe  \ahies  of  (hfferent  poles: 

1^345 
^\os.-^^)m.  in  hue  diri'elion        990  32.2  33.9       353  52 

Res. -Mom.     in     lrans\erse 

(lin^elioii     5,440  32.2  33.9       353  52 

Safe    load    in    kiloi;!  anis.  .         100  1,800  2,200  870  I,8oo 

Cost    in    marks,    including" 

two  eross-arms    .^5-20  40.35  45-20       80.70  40.00 

Rcferrini;-  to  the  eoliimn  ]mmbers,  No.  I  is  a  woo<len  *'yV"  frame 
structure,  2  is  a  steel  two-pole,  3  is  a  Mannesmann-tube  pole,  4  is  a 
lattice  tower  of  ani^'lc  iron,  and  5  is  an  I-beam  "A"  frame.  It  will 
be  noticed  that  the  last  named  outstrips  the  other  as  to  safe  load  and 
price.  All  these  towers  were  designed  for  a  height  of  23  feet  to  the 
lower  insulator  and  were  imbedded  5  feet  in  concrete  blocks. 

The  above  mentioned  three-legged  steel-tube  tower  is  no  more 
in  favor  but  a  substitute  has  been  successfully  introduced  in  which 
each  of  the  three  legs  consists  of  a  special  U-shaped  rolled  steel 
member. 

The  transmission  tower  used  most  extensively  in  America  up  to 
the  present  time  is  the  four-legged  tow^er  made  of  four  angle-iron 
legs,  braced  with  angle  irons  or  flat  bars,  diagonal  bracing  being 
frequently  made  of  rods.  The  arms  for  carrying  the  insulators 
may  be  of  structural  steel  or  wood. 

A  novel  method  for  supporting  a  transmission  tower  is  found  in 
connection  with  the  27,000-volt  lines  of  the  Lucerne,  Switzerland, 
transmission  system.  The  towers  are  about  45  feet  high,  measured 
from  the  ground  to  the  top  of  the  lower  insulators,  which  latter  are 
mounted  on  vertical  oak  members  carried  by  transverse  channels. 
They  are  fastened  to  galvanizcd-iron  pins  by  means  of  hemp,  linseed 
oil,  and  shellac.  To  prevent  a  line  from  dropping  to  the  ground 
guard  angles  arc  provided.  Owing  to  adverse  conditions  several 
of  the  towers  had  to  be  placed  on  cantilever  constructions  overhang- 
ing the  lake.  For  this  purpose  the  cantilever  structures  had  to  be 
imbedded  in  heavy  concrete  blocks  in  order  to  protect  the  cantilever 
and  the  tower  from  boulders  rolling  dow^n  the  mountain  slope ;  heavy 
masonry  abutments  were  placed  on  top  of  the  concrete  block ;  a 
passage  is  provided  to  reach  the  tow^er.  The  total  length  of  the  can- 
tilever is  30  feet,  while  tlie  spacing  of  the  towers  is  400  feet. 

In  laying  out  a  transmission  line  it  is  of  foremost  importance  to 
determine  upon  the  most  economical  s]:)an ;  that  is  to  say,  after  the 
size  of  conductor  has  been  calculated,  not  omitting  the  line  loss,  the 
next  step  is  to  ascertain  the  proper  spacing.     The  matjcrial  as^d  for 
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conductors  is  copper,  hard  or  soft-drawn,  aluminium  and  steel ;  all 
are  used  in  cable  form,  while  a  solid  conductor  of  copper  is  some- 
times used.  Hard-drawn  copper  is  mostly  used  as  it  has  an  ultimate 
tensile  strength  of  60,000  pounds  per  square  inch,  while  that  of 
^oft-drawn  copper  is  only  30,000  pounds.  The  resistance  of  the 
former  is  5  per  cent  greater  than  that  of  the  latter.  Aluminium  has 
a  tensile  strength  of  about  28,000  pounds  per  square  inch,  while  steel 
varies  greatly,  averaging  100,000  pounds.  Comparing  the  specific 
gravities  of  aluminium  and  copper,  the  latter  is  about  3.3  times  as 
great,  so  that  for  cables  of  equal  length  and  resistance,  the  copper 
cable  is  twice  as  heavy  as  the  aluminium.  As  the  tensile  strength  is 
only  about  28,000  pounds  per  square  inch,  aluminium  wires  must  be 
U!red  only  in  the  form  of  cables.  For  equivalent  conditions  the 
diameter  of  an  aluminium  cable  is  T.28  times  that  of  copper,  while 
the  cross-sectional  area  is  about  1.65  times  larger,  because  the  con- 
ductivity of  aluminium  is  only  63  per  cent  of  that  of  copper.  Alu- 
minium cables  present  a  larger  surface  to  the  wind  and  also  for  the 
formation  of  ice.  The  advantages  secured  in  the  use  of  aluminium 
^rc,  it  is  cheaper  than  copper  and  light  in  weight,  which  in  turn 
reduces  the  cost  of  the  line  construction.  Owing  to  the  high  coefficient 
of  expansion,  aluminium  wires  must  be  strung  in  spring  or  fall. 

According  to  the  law  of  transformation,  the  higher  the  voltage 
the  smaller  the  current  for  a  given  amount  of  power.  So  far  as  the 
transmission  line  itself  is  concerned  the  highest  voltage  which  can 
be  produced  commercially  is  the  most  desirable.  A  small  current  on 
-1  line  means  that  the  size  of  the  conductor  can  be  reduced  until  the 
mechanical  strength  predominates.  The  use  of  high  voltage  reduces 
the  line  drop,  losses  in  transmission,  and  gives  better  regulation. 

The  essential  factors  for  calculating  the  size  of  line  conductors 
arc:  the  Inad  to  be  transmitted,  the  voltage  desired  at  the  receiving 
end,  the  |)ermissible  loss  of  energy  in  transmission;  the  frequency, 
spacing  of  wires,  and  length  of  transmission  line.  Tn  calculating  the 
size  of  a  transmission  conductor  it  is  jioor  policy  to  use  a  larger 
conductor  than  is  absolutely  necessary.  This  fact  is  well  illustrated 
bv  thi'  law  developed  by  T.ord  Kelvin.  The  usual  way  of  stating  it  is: 
"The  most  economical  area  will  be  that  for  which  the  amnial  interest 
on  the  capital  outlay  ecjuals  the  annual  cost  of  the  energy  wasted." 
A  more  precise  statement  of  the  same  proposition  is  given  bv  Gisbert 
Kapj):  "Tile  most  economical  area  of  a  condnctor  is  that  fctr  which 
the  amiual  co^t  of  the  rnergy  wasted  is  cm|ii;i1  lo  (he  interest  on  that 
portion  of  till-  capital  outlay  which  can  be  ronsideied  to  be  propor- 
tional  t<>  tlu-   weight   of  the  metal   used." 


J7»<^->O0-'^'0LT    TRANSMISSION    LINE    AND    TOWKKS    SI  I'i'ORTia)    ON    CANTlLliN  LK 

LUZERNE,    SWITZERLAND. 
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The  spacing  of  the  conductors  depends  upon  the  voltage  and  the 
length  of  spans.  It  varies  from  24  to  96  inches.  The  increase  in 
spacing  increases  the  inductive  drop  and  also  the  line  loss.  The  fol- 
lowing approximate  distances  are  observed :  for  voltages  from  5,000 
to  10,000,  24  to  36  inches ;  for  10,000  to  30,000,  36  to  60  inches ;  for 
30,000  to  60,000,  60  to  84  inches;  for  60,000  to  100,000,  84  to  96 
inches. 

With  high-tension  transmission  systems 
multi-petticoat  porcelain  insulators  are  ex- 
tensively used,  and  with  voltages  above 
60,000  the  link  insulator  is  employed.  The 
former  is  carried  on  pins,  the  latter  is  sus- 
pended. The  petticoat  types  are  made  in 
several  sections  cemented  together  in  the 
manufacture,  and  in  exceptionally  large 
sizes  they  are  frequently  cemented  in  the 
field.  When  this  is  done  care  must  be  ex- 
ercised to  prevent  the  cement  from  being 
chilled  while  setting;  the  cement  mixture 
must  be  a  fine  rich  mortar  free  from  im- 
purities. Besides  the  electrical  stresses  the 
insulators  nmst  be  strong  enough  to  with- 
stand the  mechanical  stress  imposed  on 
them  by  the  span. 

The  reason  for  using  suspended  insula- 
tors is  largely  a  matter  of  cost,  since  it  is 
entirely  possible  to  make  porcelain  insula- 
tors of  the  petticoat  type  of  sufficient  size 
to  operate  successfully  on  any  voltage,  but 
the  extreme  height  and  diameter  of  any 
pin-type  insulator  necessary  for  100,000  and 
i5o,ooo-V()lt  transmissions  makes  the  use  of 
that  type  pr()iiil)ilive.  The  suspended  type  consists  of  a  number  of 
discs  linked  together  by  iron  rods  or  short  pieces  of  cable.  Each  disc 
represents  a  certain  aiiioinit  of  voltage,  usually  about  20,000  to  25,000 
volts.  One  of  the  first  tiansinission  systems  installed  in  which  the 
suspended  type  of  insulator  was  used  is  that  of  the  Muskegon  Grand 
Kapids  Tower  Co.  The  diameter  of  a  disc  is  about  10  inches,  and  the 
rated  voltage  which  each  link  will  withstand  is  25,000,  although  the 
links  arc  over  when  wet  at  ai)proximately  ()0,ooo  volts  each. 

Where  high-tension  wires  leave  or  enter  a  building  the  outlet 
must  be  protected   against   tlie   weather.      This   is  accomplished  by 


SUSPENr)p:D    INSULATOR. 
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either  building  a  hood  over  the  wall  opening  or  by  inserting  insulat- 
ing bushings  in  the  wall.  Another  method  is  to  lead  the  conductor 
through  a  hole  in  the  glass  plate ;  the  hole  being  about  ^  to  ^  inch 
larger  than  the  conductor.  Insulators  are  placed  on  both  sides  of 
the  glass  plate  so  that  the  section  of  the  conductor  passing  through 
the  wall  is  always  taut.  In  Western  plants  and  on  the  Pacific  coast 
we  frequently  find  an  18  to  20-inch  tile  pipe  for  wall  outlets  provided 
with  a  pierced  glass  plate  cover.  The  tile  pipes  and  bushings  used 
for  wall  outlets  must  be  set  on  a  slant  so  that  collected  moisture  can 
drain  off  outdoors. 

Sub-Stations. 

Sub-stations  or  receiving  stations  are  designed  to  act  as  distribut- 
ing centres  of  the  electrical  current.  They  are  as  a  rule  located  as 
near  as  possible  to  the  centre  of  gravity  of  the  system  of  distribution. 
This  cannot  always  be  done,  however,  as  the  demands  on  a  station 
\ary  in  certain  sections  during  the  different  seasons,  particularly  in 
street-railway  operation.  In  many  cases,  to  help  out  in  such  instances, 
portable  sub-stations  are  transported  to  the  centres  of  increased 
demand  and  remain  until  the  load  on  the  line  can  be  taken  care  of 
by  the  sub-station  proper. 

One  of  the  most  important  elements  in  modern  sub-stations  is 
the  transformers  for  stepping-down  the  high  voltage  to  that  which 
is   desired   for   local   distribution.      Transformers   are   either   single- 
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50,000  Vf)I/r  TRANSMISSION   SYSTKM.       IIKI.OVV.  STKl'-DO  AN   TKANSFO:<  M  IK 

STATION      50,000-11.000     \()I,TS.      I.OMA/ZO,      ITALY. 

I'hasc  or  llirci'-pliast'  and  slirll  or  core  type.  Tlu-  latter  is  more  exten- 
sively used  abroad  and  made  tliree-pliase.  In  America  besides  the 
cnvv  type  tile  >liell  type  is  widely  known,  hut  cliielly  in  sini^le-phase 
(iesij^^ni.  The  advanta.i^e  of  the  thriT-i)liase  transt'ormer  is  i;reater 
eompaetness  and  li)^diter  wei.L;ht,  resiiltini;  in  a  considerable  saving 
in  first  cost  of  ti'ansformer  itself,  and  a  sa\in^  of  al)ont  ^]o  i)er  cent 
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ill  floor  space.  The  connections  with  the  IransfoniuTS  are  simpler 
and  fewer  in  iiuinhcr  than  in  tln'ee  sinL;le-])hasc  units.  The  method 
«  1"  winchni;  and  insnlatini;'  is  practically  the  same  as  in  the  sinj^lc- 
pliase  transformers. 


SUI5-STATI()X    OF    CRI    \1      \m,<iiiik\      I'hwik    C<  )  M  1'.\  N  ^■,    DL'IA'TH,     MIXX. 

Aside  from  the  reliability  and  safety  of  operation  of  a  trans- 
former the  most  important  electrical  features  are  the  efficiency  and 
the  regulation.  Although  good  regulation  and  high  efficiency  are 
always  to  be  desired,  the  relative  importance  of  the  two  is  determined 
by  the  local  conditions  under  which  the  transformer  is  to  operate. 
Where  power  is  expensive  or  is  used  at  short  intervals  only,  the 
efficiency  of  the  transformer  especially  at  light  load  is  of  great  im- 
portance, but  where  the  power  is  cheap  the  efficiency  as  a  rule  is  not 
such  an  important  factor. 

On  account  of  the  low  cost  of  ])ower  and  the  ilouble  transforma- 
tion of  the  potential  neces.sary,  the  important  feature  of  transformers 
designed  for  use  on  high-voltage  circuits  is  the  regulation,  and  not 
the   efficiency. 

In  large  transformers  for  long-distance  transmission,  close  regu- 
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TkANSFOKMERS,    GRAND    KAl'lUS    &     MUSKEGON    POWER    CO. 

lation  is  of  even  greater  importance  than  in  ordinary  small  transform- 
ers for  lighting  circuits,  as  the  drop  in  the  line  is  of  considerable 
magnitude  and  with  raising  and  lowering  transformers  the  trans- 
former drop  occurs  twice  between  the  generator  and  the  load.  The 
droj)  is  generally  increased  when  the  ])()wcr  factor  of  the  load  falls 
below  unity,  is  is  usual  in  power  work.  The  regulation  of  a  trans- 
former (k'pc'iids  upon  the  resistance  drop  and  the  inductive  drop 
within  it.  'I'he  former  is  fixed  by  the  amount  of  copper  l(\ss  at  full 
load,  the  latter  by  the  number  of  turns  in  the  winding  and  the  rela- 
tive position  of  the  coils  and  the  s])ace  between  them. 

The  efficiency  of  transformers  depends  on  the  losses,  which  are 
of  two  kinds,  viz.:  iron  and  copper.  The  former  is  due  to  magnetic 
reversals  in  the  iron  and  i^  practically  constant  for  all  loads.  'Hie 
copper  loss  results  from  the  passage  of  curretU  through  the  con- 
ductor, and  is  very  low  foi*  high  eOiciency  at  full  load.  In  general, 
it  m;iv  be  stated  that  the  efficiency  of  transformers  is  from  <)/  to  <)S.5 
per  cent. 

'Oansformers  are  connected  in  a  variety  of  ways  t"or  transmi.ssion 
work:   single-phase,   two-phase,   three-phase   delta,   three-phase   star, 
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llirc'c-i)Iiasc  I',  llirco-phasc  \  ,  t\\()-i)lia>c-tliicc-i)liasc,  llircL'-[>lia.sc- 
slar.  ami  (k'lla.  I'lioc  coniu'dions  i^ivc  c(|iial  xolta^c  across  any  Ic^, 
To  go  furllicr  into  detail  with  reference  to  the  diHerent  connections 
would  be  out  of  place  here. 

As  it  is  necessary  to  cool  the  transformers  to  give  a  uniform  effi- 
ciency, either  the  circulation  of  oil  or  air  may  be  adopted.  Oil-cooled 
transformers  are  most  extensively  used,  for  the  reason  that  oil  is  a 
better  heat-conducting  medium  than  air ;  besides,  oil  preserves  the 
insulation,  keeping  it  soft  and  pliable,  and  prevents  oxidation  by  air. 
Consequently  the  use  of  oil  maintains  a  uniform  core  loss  and  a 
superior  insulation.  The  oil  in  the  transformer  is  cooled  either  by 
natural  gravity  circulation  or  by  means  of  submerged  coils  through 
which  water  is  circulated.  Oil-insulated  water-cooled  transformers 
are  built  for  practically  unlimited  capacities  and  voltages.     About  tlie 
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slJ^-STATl()^f,  riAi.Y. 

Diily  |)lacc',s  vvlicrr  tlicy  I'.'iii  imt  hr  used  arc  in  sections  wlicir  water 
is  cxtrcnu'ly  scarce  or  vvlicrc  the  storaj^e  ol  lari^e  (jnantities  of  oil  is 
ohjectionahle.  The  method  ol"  coohni^"  the  tr.nnsforiners  hv  forced 
nil-circidation  has  the  advaiitaj^e  of  doini;  a\va\'  witli  the  C(K)hnj^  coils 
in  the  transformers.  However,  a  separate  coolini;  device  has  ti^  be 
installed  on  the  ])rinci|)le  of  a  coolini;  ])()nd  or  snrface  condenser. 

In  the  early  type  of  transformers  the  cooling-  was  done  hv  natnral 
air  (halt   of  hv    forcecl   draft,  and   tlie   latter  method  is  still   mnch   in 
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V(\C^nc.      The  cdiTS   ni  tin*   transformers  are  eiirasetl   and    tlu-  air   i^ 
ioreecl  llirmiL;!!  1)\   iiR'an>  ol  a  blower. 

.\ir-l)lasl  IransforiiKTs  are  used  wliere  eleaiiliiies>.  limited  llooi" 
s|)aee  and  Ireeclom  iVom  storai^e  of  lar,L;e  (|nantities  of  oil  are  features. 
It  is  lor  these  I'easons  that  the\'  ai'i-  ])rinci])ally  used  in  lar^^e  cities. 
They  are  huill  in  all  capacities  and  fie(|nencies  and,  accorclini^  to 
American  j)racticc,  up  to  and  inchidini;-  33,000  volts.  This  limitation 
in  voltage  is  due  to  the  excessive  amount  of  insulation  rec|uired  for 
higher  voltages.  It  is  possible,  however,  to  o[)erate  air-blast  trans- 
formers on  circuits  up  to  and  sincluding  50,000  volts  if  the  circuit  is 
Y-connected  with  the  neutral  solidly  and  permanently  grounded. 
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In  recent  Swiss  and  Italian  practice,  in  connection  with  50,000- 
volt  transmission  systems,  a  number  of  air-blast  transformers  are  in 
successful  o])eration  wdthout  the  customary  casing.  The  cores  are 
f'laced  in  masonry  compartments  ])rovi(le(l  with  rolling  shutters,  and 
the  air  is  forced  into  the  compartment  from  beneath.  The  advantage 
of  this  setting  is  read\-  inspection  without  removing  the  core  from  its 
compartment. 

All  transformers  should  be  so  installed  that  they  may  be  readily 
repaired  on  the  spot  or  may  be  removed  to  the  repair  shop,  usually 
adjacent  to  the  transformer  room. 

It  is  the  general  j)ractice  to  place  oil-cooled  transformers  in  closed 
compartments,  and  the  transformers  arc  provided  with  small  wheels 
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by  means  of  which  they  may  be  rolled  on  a  truck  and  removed  to 
the  repair  shop. 

For  transforming  alternating  current  into  direct  current,  rotary 
converters  are  installed.  They  may  be  connected  to  alternating 
mains  and  operate  as  simple  synchronous  motors,  or  connected  to 
direct-current  mains  and  operated  as  simple  direct-current  motors. 
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THRKK-PHASK    SIKM  F.NS-SCH  UCKKKT    TRANSFORMERS,     MOLINAR,     SPAIN. 

There  arc  a  number  of  other  electrical  and  mechanical  connections 
which  can  be  ai)plied,  l)ut  the  main  i)urp()se  is  to  serve  as  a  means  of 
converting  from  alternating  to  direct  current.  Ivotary  convertors,  in 
order  to  give  the  best  service,  must  run  in  exact  synchronism  with 
the  supply  current,  but  it  frequently  occurs  that  the  speed  of  the  gen- 
erator is  not  exactly  uniform;  and  in  such  cases,  the  rotary  will  tend 
to  follow  the  fluctuations  of  the  generator  speed,  resulting  in  a  surg- 
ing action  of  the  rotary  armature  alternately  above  and  below  syn- 
dironisni.  Tlii^  is  commonly  knov\n  as  "hunting,"  and  often  assumes 
disastrous  proportions  when  no  i)i()visions  are  made  for  ctnmteract- 
ing  tliis  effect. 

When  the  line  voltage  is  not  too  high  a  motor-generator  set  may 
be  used  in  the  i)lace  of  a  rotary  convertor;  the  motor  of  the  set  may 
])C  (hrcctly  contiected  to  the  line,  thns  eliminating  transformers.  The 
advajitages  of  using  a  motor-generator  set  are.  that  no  synchronizing 
a|)paratus  is  necessary,  the  voltage  of  the  generator  bears  no  relation 
t(>  that  of  the  supply,  an<l  it  may  be  adjusted  through  a  wide  variation. 
The  disturl)ance  known  as  hunting  does  not  exist,  and  when  an 
induction  motor  is  used  as  a  driver  no  skilled  attendants  are  neces- 
sary.    The   disadvantages   are,   that   the   etliciency   is   from   4   to   7 
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per  cent  less  than  that  of  the  transformer-converter  set,  and  the  cost 
is  his:her.  Another  machine  sometimes  used  in  sub-stations  is  the  fre- 
quency  changer.     It  differs  from  the  motor-generator  set  in  the  fol- 
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lowing  respects :  the  driving  motor  must  be  a  synchronous  motor  and 
the  generator  an  alternating-current  machine.  The  generator  has 
more  or  less  poles  than  the  motor,  depending  upon  the  frequency 
desired.  Sometimes  an  induction  motor  is  substituted  for  the  gen- 
erator and  made  to  rotate  above  or  below  its  rated  speed.  The 
alternating-current  line  is  connected  to  the  rotor  of  the  motor,  and 
when  the  rotor  operates  above  its  rated  speed,  the  frequency  is  in- 
creased ;  when  below,  the  frequency  is  decreased. 

The  switchgear  of  a  sub-station  is  similar  to  that  of  the  main  gen- 
erating station,  and  therefore  need  not  be  further  discussed,  as  this 
has  already  been  treated  in  the  preceding  article. 

Line  Protection. 

To  guard  against  interruption  of  service  of  the  generating  plant 
the  generating  ai)paratus  must  be  protected,  particularly  against 
atmospheric  discharges.  This  is  done  by  providing  the  transmission 
system  with  lightning  arresters  or  some  form  of  grounding  device. 
The  function  of  this  is  to  act  as  a  relief  vent.  Various  sorts  of  dis- 
turbances, (particularly  where  the  transmission  line  runs  through 
sections  of  country  of  different  altitude),  the  chief  of  which  is  light- 
ning, cause  surges  and  oscillations  in  the  circuit  of  such  frequencies 
and  high  potentials  as  will  endanger  the  apparatus  of  the  generating 
plant,  sub-station,  or  probably  both. 

The  lightning  arrester  must  permit  sufficient  freedom  of  escape  of 
a  charge  from  transmission  lines  to  limit  their  potential  to  a  safe 
value.  To  do  this,  a  vent  is  reciuircd  which  will  permit  a  very  large 
flow  of  current  when  the  potential  is  above  a  certain  value,  but  which 
will  sui)press  this  flow  of  current  quickly,  quietly,  and  completely  as 
soon  as  the  potential  has  assumed  a  normal  value.  In  other  words, 
the  arrester  nuist  permit  the  cscai>e  of  the  abnormal  surge,  but  should 
preferably  take  no  current  whatever  and  consequently  cause  no  addi- 
tional disturbance  or  drop  in  voltage. 

In  general,  a  lightning  arrester  is  made  up  of  three  elements,  viz., 
an  air-gap,  a  current-limiting  element,  and  an  arc-suppressing  device. 
Two  of  these  elements  are  always  present,  and  usually  the  other  is 
combined  in  some  form  with' the  other  two.  The  air-gap  holds  the 
voltage  ordinarily,  but  is  broken  over  by  any  great  excess  potential, 
thus  permitting  emrent  to  llow.  The  current-limiting  element  usually 
appears  in  tiie  form  of  a  series  resistance  of  some  kind  wliieh  limits 
the  power  current  to  a  reasonable  value.  The  arc-suppressing  device 
is  provi<led  by  some  modilleation  of  an  air-gap.  and  may  consist  of 
a  fuagnetic  blow-out.  a  mechanical  arrangement  bv  which  the  length 
of  the   gap   is   increased    imtil    the   ate    breaks    (horn    type),   or   non- 
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arcing  gaps  consisting  of  a  number  of  small  cylinders  with  the  proper 
spacing  between  them.  The  horn-gap  is  extensively  used  in  Europe, 
while  the  multi-gap  is  used  in  America,  and  of  late  years  the  former 
is  also  very  extensivelv  used  in  connection  with  fluid  arresters. 
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There  are  two  kinds  of  fluid  arresters  used  in  America.  In  one 
the  components  are  submerged  in  oil  in  a  steel  tank  and  known  as  an 
aluminium  arrester.  In  the  other  the  components  are  encased  in  an 
empty  porcelain  jar,  and  this  is  known  as  the  electrolytic  arrester. 
The  principle  of  both  is  practically  the  same.  It  consists  of  a  series 
of  concentric  aluminum  pans  placed  one  above  the  other,  separated 
by  an  electrolite  usually  of  borax  solution. 

In  the  aluminium  arrester  each  cell  is  designed  to  operate  normally 
at  300  volts,  with  a  very  small  leakage  current  and  with  a  permanent 
critical  voltage  of  420  volts,  that  is,  the  voltage  at  which  the  film 
opens  and  allows  a  free  and  heavy  discharge,  and  a  permanent  crit- 
ical value  is  thus  40  per  cent  above  the  normal  operating  voltage. 
Sufficient  cells  are  placed  in  series  on  circuits  of  any  given  voltage 
to  allow  a  normal  voltage  of  300  per  cell.  The  arresters  are  con- 
nected permanently  between  line  and  ground  and  a  multi-gap  or  horn- 
gap  set  at  suitable  value  above  line  potential  is  inserted  in  series,  and 
prevents  the  arrester  from  being  subjected  continuously  to  the  line 
voltage.  In  this  w-ay  leakage  is  prevented  during  normal  operation 
and  a  longer  life  is  assured. 

Water-flow  grounders  have  of  late  years  very  frequently  been 
used  on  the  continent  of  Europe,  where  they  originated,  and  we  find 
today  a  great  number  of  types  there.  However,  in  America  their 
use  has  not  been  advocated  for  the  reason  that  the  assumption  of  the 
failure  of  water  supply  points  out,  that  the  apparatus  is  inefficient. 
This  objection  is  not  quite  justified,  as  the  water  may  be  drawn  from 
the  same  supply  from  which  the  main  turbines  are  fed,  and  as  sub- 
stations arc  usually  located  near  a  city,  water  from  the  city  mains 
can  be  used.  It  is  the  practice  in  continental  Europe. to  make  use 
of  the  water  which  circulates  through  the  cooling  coils  of  the  oil- 
transformers.  Further,  water  from  springs  is  oftentimes  available. 
Water-flow  grounders  allow  a  continuous  leakage,  and  one  form  of 
apparatus  installed  in  connection  with  a  50,000-volt  transmission 
.system  in  Italy  consists  of  a  nozzle  or  jet  of  water  (from  a  spring) 
playing  against  a  baffle  plate  connected  to  the  line.  The  stream  of 
water  is  }^  inch  in  diameter,  28  inches  long,  and  allows  a  leakage  of 
O.I  ampere.  These  are  installed  in  addition  to  horn-gaps  and  choke 
coils  to  take  care  of  light  surges  in  a  line  and  to  maintain  a  uniform 
line  pressure. 


THE  TWELVE  PRINCIPLES  OF  EFFICIENCY. 

J\\'  I farriiii^^loii  linicrson. 

I.       THE  FIRST   PRINCIPLE:    CLEARLY    DEFINED    IDEALS. 

Mr.  EiiKi'son's  current  scries  began  in  our  June  issue.  The  introductory  article  was 
a  brilliant  deinonstration,  from  historic  exami)les,  of  the  power  of  certain  principles  of 
cfficienc\'.  His  second  ])apcr  showed  the  unsuitability  of  the  ordinary  organization  for  the 
introduction  of  these  efficiency  princii)les,  and  indicated  the  nature  of  the  changes  necessary 
to  permit  their  api)lication.  lie  has  now  reached  the  "Twelve  Principles"  themselves,  and 
will  take  up  each  one  individually,  beginning  in  this  issue  with  "The  First  Principle: 
Clearly  Defined  Ideals." — The  Editors. 

ASSUMING  an  organization  adapted  to  their  application,  it  will 
be  found  that  efficiency  principles,  although  all  interrelated, 
all  necessary  to  each  other  for  highest  results,  nevertheless 
stand  in  a  logical  sequence. 

The  first  principle  is  a  clearly  defined  ideal. 

In  the  earlier  days  of  American  manufacturing  and  transportation 
development,  a  century  ago,  a  bright  young  journeyman  who  started 
out  to  manufacture  some  special  line  was  very  definitely  aware  of 
what  he  intended  to  make  and  how  the  work  was  to  be  done.  He 
knew  what  he  wanted.  At  the  present  time,  in  large  plants  men  suc- 
ceed to  authority  by  transfer  or  by  promotion  and  are  very  often 
without  definite  conceptions  of  the  purposes  for  which  the  plant  is 
working.  Workers  and  foremen  at  the  lower  end  of  line  organiza- 
tions are  so  far  from  "The  Little  Father"  or  from  the  ''Big  Stick" 
who  dictates  all  policies,  who  alone  is  responsible  for  organization, 
for  delegation  of  power,  and  for  supervision,  that  they  are  driven  to 
create  minor  ideals  and  inspirations  of  their  own,  these  being  often 
at  variance  with. the  ideals  of  those  above  them.  If  all  the  ideals  ani- 
mating all  the  organization  from  top  to  bottom  could  be  lined  up  so 
as  to  pull  in  the  same  straight  line,  the  resultant  would  be  a  very  pow- 
erful efifort ;  but  when  these  ideals  pull  in  diverse  directions,  the 
resultant  force  may  be  insignificantly  positive — may,  in  fact,  be 
negative. 

This  condition  of  subsidiary  deleterious  and  conflicting  ideals  is 
very  common  in  all  American  plants,  as  well  as  great  vagueness  and 
uncertainty  as  to  the  major  ideal,  even  among  the  higher  officials,  as 
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we  shall  try  to  show  by  various  examples  which  could  be  duplicated 
by  every  experienced  manager  in  the  country. 

A  handy  man  in  a  railroad  repair  shop  examined  cylinders  for 
cracks.  These  could  sometimes  be  patched,  but  in  other  cases  a  new 
cylinder  had  to  be  ordered.  A  patch  may  cost  $30,  a  new  cylinder 
$600.  The  handy  man  swelled  with  pride  when  his  recommendation 
lor  a  new  cylinder  was  heeded.  He  boasted  to  his  wife  and  fellows  of 
the  confidence  placed  in  him  and  the  importance  of  his  work.  When 
in  doubt,  he  reported  always  in  favor  of  a  new  cylinder;  and  it  was 
easier  to  accept  his  recommendation  than  to  institute  a  separate  re- 
visional  examination  to  be  made  by  a  man  scarcely  better  qualified. 
The  ideals  of  economy  and  promptness  were  submerged,  and  the  con- 
flicting ideal  of  individual  aggrandizement  substituted. 

A  large  plant  was  filled  with  machinery  for  turning  out  work. 
Some  of  these  machines  were  automatic  and  some  hand-operated. 
The  automatic  had  been  introduced  to  lessen  expenses  and  delays. 
The  superintendent  of  the  department  was  an  ardent  patriot  and 
churchman  ;  not  a  man  was  employed  by  him  who  was  not  recruited 
frr)m  his  own  nationality  and  church.  He  had  installed  piece  rates, 
singularly  inappropriate,  since  volume  of  work  fluctuated  suddenly 
between  wide  limits.  When  work  fell  off.  instead  of  doing  it  all  on 
the  automatics,  he  shut  these  down,  and  had  it  all  done  by  hand  so 
as  to  give  cmj)l()yment  to  his  piece  workers.  His  ideals  were  not 
"best  product  i)i  shortest  time  at  least  expense,"  but  ''largest  amount 
of  employment  and  reward  to  Jellow-eounfrymen  and  co-religionists." 
This  superititcndcnt  being  unsupplied  with  ideals  by  the  management, 
had  created  his  own. 

In  another  plant  twenty-four  men  were  working  in  the  tool  room, 
'f  his  was  an  excessive  force,  and  the  specialist  in  charge  of  tools 
jdlowed  it  gradually  to  shi-ink  through  resignations  to  eighteen  men. 
Suddenly  six  new  men  reported  for  <hit\  in  the  tool  room,  engaged 
by  the  general  foriinan.  \V1ien  the  si)ecialist  interviewed  him  on  the 
snbji'ct  he  stated:  "My  allowanre  tor  tnol  i-ooiu  is  twent\-four  men. 
If  I  get  along  without  this  ininiber  m\  allowance  may  be  curtailed. 
f^ater  when  I  nin-d  the  nun  I  may  not  be  able  to  secure  them.  I  pro 
j.ose  to  maintain  thi-  allowance  whether  there  is  work  or  not."  It 
look  a  long  time  to  convince  this  foreman: — 

hirst,  that  twenty-foui-  men  were  n(»t  needt'd. 

.Sri'i>nd.  that  if  scheduled  woik  made  fifty  men  necessar\  he  could 
have  them. 
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Distorted  ideals  placed  liiin  in  antagonism  to  the  main  purpose  of 
tlie  management. 

In  another  plant,  a  general  superintendent  was  very  averse  to  any 
reduction  of  men  below  one  thousand.  \\q  was  anxious  to  turn  out 
more  work,  was  willing  to  curtail  hours  of  the  thousand  employed, 
but  to  fall  below  one  thousand,  even  though  they  voluntarily  dropped 
out,  seemed  to  him  to  be  lowering  his  own  rank  since  he  had  worked 
for  years  to  reach  the  position  of  supcrintcndency  over  a  thousand 
men.  Economy,  efficiency,  were  all  waived  on  account  of  a  perverse 
ideal — personal  pride. 

The  general  superintendent  of  a  plant  employing  twelve  thousand 
mechanics  was  firmly  convinced  that  the  only  way  to  turn  out  a  large 
volume  of  work  was  to  employ  more  men.  He  seemed  to  think  that 
men  could  be  piled  into  one  side  of  the  balance  scale  and  volume  of 
work  into  the  other  and  that  men  would  pull  up  the  work  by  their 
gross  weight.  On  one  occasion  he  sent  out  an  order  that  economy  was 
not  the  object,  but  the  production  of  output,  and  that  the  force  was  to 
be  increased  to  the  maximum.  He  ran  up  expenses  $500,000  in  five 
months  and  raised  his  unit  costs  far  above  what  they  had  been,  far 
above  those  of  his  competitors,  far  above  what  they  retreated  to  when 
he  was  relieved  of  authority.  A  false  numerical  ideal  worked  at  con- 
trary purposes  to  true  efficiency  ideals. 

The  president  of  a  great  industrial  corporation  authorized  stand- 
ard-practice policies,  then  entered  into  contracts  with  clients  on  the 
basis  of  material,  direct  labor,  and  a  percentage  on  direct  labor. 
When  it  was  pointed  out  to  him  that  increased  efficiency  would  mean 
fewer  hours  of  direct  labor,  therefore  less  pay  and  less  percentage  for 
the  same  work,  he  promptly  solved  the  difficulty  by  relieving  the 
standard-practice  advisor  from  the  duty  of  offering  further  unpalata- 
ble advice,  and  by  forbidding  the  application  of  efficiency  methods  to 
the  shop  in  question. 

In  the  early  days  of  railroad  construction  all  over  the  world,  false 
conceptions  and  ideals  greatly  increased  cost  and  left  a  legacy  of  in- 
efficiency that  centuries  may  not  be  long  enough  to  obliterate. 

The  British  engineers  set  up  such  high  standards  of  grade,  curva- 
ture, and  double  tracking,  together  with  such  low  standards  of  clear- 
ance, as  to  double  the  initial  cost  of  all  British  roads  and  curtail  for- 
ever their  capacity. 

It  is  told  of  King  Louis  I  of  Bavaria  that  when  he  took  his  initial 
ride  on  a  newly  constructed  rail  line  in  his  kingdom,  he  expressed 
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great  disappointment  that  there -was  no  tunnel,  so  the  line  was  re- 
located and  made  to  run  through  a  hill. 

Emperor  Nicholas  of  Russia  when  deferentially  asked  by  his  engi- 
neers how  the  line  was  to  be  located  between  St.  Petersburg  and  Mos- 
kow,  took  a  ruler  and  pencil  and  ruled  straight  lines  between  the  two 
cities.  'That  is  the  location,  gentlemen!"  It  cost  $337,000  a  mile. 
Americans  feel  like  smiling  scoffingly  at  these  mistakes,  but  w^as  this 
arbitrary  action  any  worse  than  that  of  a  Secretary  of  the  Navy  who, 
without  investigation  and  in  spite  of  remonstrance  by  the  naval 
board  of  construction,  ordered  the  Texas  built  exactly  according  to 
the  discordant  purchased  plans  for  two  different  vessels?  No  wonder 
the  Texas  was  always  a  monstrosity ! 

What  also  shall  we  think  of  that  American  transcontinental  road, 
which  having  a  w^ater  level  between  two  points,  384  miles  apart,  de- 
liberately abandoned  the  water  level  and  put  in  2,500  feet  of  mountain 
climbing  and  as  many  of  descent  between  the  same  points,  the  officials 
after  all  failing  to  secure  from  a  little  western  city  the  bonus  for 
which  they  had  sacrificed  good  location  for  all  time. 

In  all  these  instances,  from  handy  man  with  cracked  cylinder  to 
king,  emperor,  or  knave  ruling  a  railroad  location,  there  is  a  definite 
ideal,  however  bad,  consistently  pursued ;  and  when  these  ideals  stand 
in  dependent  sequence,  the  result  becomes  exceedingly  costly.  The 
handy  man  orders  a  $600  cylinder  instead  of  a  $30  patch;  his  fore- 
man, wishing  to  employ  as  many  of  his  church  members  as  possible, 
has  the  cylinder  made  on  an  inferior  machine,  with  high  piece  rates ; 
the  general  foreman  fills  the  tool  room  with  unnecessary  men  who  be- 
come busy  doing  useless  work  at  heavy  expense  for  materials  and 
overhead  expense;  the  shop  superintendent  is  content  as  he  sees  the 
men  under  him  pass  the  one-thousand  mark  and  joyfully  acquiesces 
ill  the  general  superintendent's  order  to  add  fifty  per  cent  to  the  force. 
Under  this  sequence,  the  making  of  an  unnecessary  $600  cylinder  be- 
comes almost  a  necessity  and  the  handy  man  is  promoted  on  account 
of  his  skill  as  a  work  provider.  The  2,500  feet  of  mountain  grade 
make  many  additional  locomotives  necessary,  so  there  arc  many  more 
(Opportunities  to  make  new  cylinders  instead  of  patching  old  ones. 

These  arc  examples  of  the  cankering  effect  of  low  or  lateral  ideals, 
but  perhaps  even  greater  loss  results  from  vague  ideals  and  from 
personal  impulse. 

At  the  siege  of  Scbastopol  the  officers  at  dimicr  in  the  ward  room 
of  a  tnan-of-war  were  astounded  to  hear  the  big  siege  gun  boom  sev- 
eral times,  with  explosions  of  midshipman  laughter  afterwards.    Each 
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• 
faring-  of  the  gun  cost  $250.     liucstigation  showed  that  bets  were  up 

between  the  niickhes  as  to  which  one  could  make  a  donkey  move  in 
the  pubhc  square,  and  eacli  was  taking  a  sliot  in  turn — with  no  dam- 
age to  the  donkey. 

An  engineer  poured  onto  the  ground  a  gallon  of  40-cent  oil  in 
order  to  have  the  tinsmith  solder  a  leak  in  a  15-cent  can.  A  railroad 
track  foreman  and  gang  were  recently  seen  burying  under  some  ashes 
and  dirt  a  30-foot  steel  rail.  It  was  less  trouble  to  bury  it  than  to 
pick  it  up  and  place  it  where  it  could  be  saved. 

A  young  engineer  in  railroad  service  started  out  to  spend  some 
$750  for  photographic  apparatus,  evidently  laboring  under  the  im- 
pression that  if  he  only  spent  money  enough  he  could  overcome  per- 
sonal, meteorological,  optical,  and  other  limitations  to  good  work. 

The  superintendent  of  a  plant  ordered  a  large  automatic  lathe  to 
make  crank  pins  from  the  solid  bar.  He  had  no  ideals  of  his  own, 
but  vaguely  felt  that  an  automatic  lathe  ought  to  do  cheaper  work. 
When  wire  is  cut  into  small  screws  it  is  the  work  that  gives  value, 
not  the  material ;  but  in  a  crank  pin  it  is  the  material  that  costs  more 
than  the  w^ork,  and  the  cost  of  waste  of  new  material  on  the  auto- 
matic was  greater  than  the  total  cost  of  scrap  material,  drop-forging, 
and  turning  by  a  boy  under  the  old  method. 

The  American  mind  is  alert ;  men  as  individuals  have  been  suc- 
cessful in  proportion  to  their  initiative ;  they  have  made  great  indi- 
vidual successes  and  also  great  individual  failures. 

It  is  not  an  accident  that  an  American  reporter  was  sent  to  find 
Livingston  and  that  an  American  explorer  forced  his  w^ay  to  the 
North  Pole.  This  reckless  confidence  in  impulses,  this  reliance  on  in- 
dividual initiative,  is  responsible  for  many  failures  and  even  if  wild 
advice  is  not  always  followed,  it  is  alarming  that  it  can  be  so  con- 
fidently offered. 

At  the  time  of  the  planning  of  the  Grand  Trunk  Pacific  Ry.  a 
very  brilliant  young  surveyor  and  railroad  engineer  wrote  a  thesis, 
urging  that  the  gauge  of  this  new  line  be  made  30  feet,  freight  cars 
be  made  large  enough  to  handle  1,000  tons,  and  all  the  buildings  in 
the  new  villages,  town  and  cities  be  erected  in  standard  cement  sec- 
tions. Happily  this  young  man's  power  was  not  commensurate  with 
his  imagination,  but  it  is  not  always  so.  Not  only  do  individuals 
make  tremendous  blunders,  but  corporate  bodies  make  greater  ones, 
because,  not  being  composed  of  specialists,  they  are  not  able  to  curb 
the  initiative  of  a  strong-willed  leader.  As  a  consequence,  clearly 
defined  ideals  are  lacking  and  this  relative  lack  wdll  have  to  be  pointed 
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out  along  general  lines,  using  for  illustration  the  seven  wonders  of 
the  ancient  world,  the  seven  wonders  of  modern  times,  and  in  com- 
parison with  them  seven  great  American  enterprises. 

There  were  seven  ancient  wonders  of  the  world,  each  one  of  them 
a  great  work,  nobly  carried  out.  Even  after  the  lapse  of  centuries, 
moderns  of  alien  races  can  recognize  and  sympathize  with  the  ideals 
that  inspired  these  wonders.  One  of  the  tests  of  a  definite  ideal  is 
that  we  can  apprehend  it  even  if  we  cannot  always  sympathize. 

The  oldest  wonder-work  of  man  is  Egyptian — the  great  pyramid 
— at  once  a  tomb  and  an  astronomical  instrument.  The  last  ancient 
wonder  was  also  Egyptian,  the  Pharos  light  house  at  Alexandria  to 
direct  the  floating  commerce  of  the  old  world  to  this  great  city.  One 
of  the  modern  wonder  works  is  also  Egyptian,  the  Suez  Canal,  so 
that  through  four  millenniums  Egypt  has  done  a  full  share. 

We  can  sympathize  with  the  desire  to  have  the  largest  and  highest 
tomb  ever  constructed  so  that  the  bodies  of  king  and  of  queen,  pre- 
served against  decay,  may  lie  in  royal  state  until  the  time  of  resur- 
rection. We  can  sympathize  with  the  conception  of  the  great  light 
house,  built  by  King  Ptolemy  Philadelphos — even  with  the  trick  of 
the  architect  Sostratos,  who  engraved  his  own  name  in  the  solid  stone, 
but  hid  it  by  a  layer  of  perishable  cement  in  which  he  engraved  the 
king's  name. 

Of  the  remaining  five  ancient  wonders  one  was  the  hanging  gar- 
dens of  Babylon — a  peculiarly  appropriate  glorification  of  irrigated 
tropical  vegetation  which  has  always  been  able  to  support  the  densest 
population,  a  ix)wcr  that  may  in  time  turn  the  tide  of  civilization  back- 
ward from  Canada,  Northern  Europe  and  Northern  Asia,  back  from 
Argentine  to  tropical  America,  to  tropical  islands.  The  other  four 
wonders  were  Greek,  one  of  them  the  temple  of  Diana  at  Ephcsus, 
one  the  tomb  of  King  Mausolus  erected  by  his  widow,  and  two 
of  them  statues,  the  Colossus  of  Rhodes,  spanning  with  outstretched 
legs  the  entrance  to  the  harbor,  and  the  master  work  of  Pheidias,  the 
gold-ivory  statue  of  Jupiter  at  Olympia.  There  was  faith  or  hopQ 
or  love  or  beauty  or  civic  pride  in  each  of  these  seven  wonders. 

Of  the  seven  modern  wonder  works  of  the  world,  not  one  is 
American.  One  of  them,  400  years  old,  has  its  inspiration  in  re- 
ligion— St.  Peters  at  Rome,  the  largest  church  ever  built;  the  second. 
100  years  old,  is  the  greatest  triumphal  arch  ever  erected,  commemo- 
rating the  victories  of  the  great  conqucrer  Napoleon  I ;  the  other  five 
arc  modern  engineering  works.  It  is  typical  of  the  changed  ideal  of 
the  ages  that  only  one  of  the  ancient  wonders  was  utilitarian,  and 
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only  one  of  the  modern  wonders  is  rclij^ioiis,  five  being  very  distinctly 
utilitarian ;  yet  noble  ideals  gave  them  all  birth. 

Of  the  utilitarian  works  the  Suez  Canal  easily  comes  first.  It 
shortens  the  sea  route  from  northern  Europe  to  the  Orient  by  5,CXD0 
miles,  between  certain  ports  more  than  half.  The  canal  was  begun 
in  1859,  estimated  to  cost  $30,000,000  and  to  be  finished  in  1864.  Its 
actual  cost  was  $80,000,000  and  it  was  opened  in  1869.  The  ideal 
was  realized,  but  none  of  the  other  eleven  efficiency  principles  was 
thoroughly  applied,  most  of  them  not  at  all;  hence  both  the  double 
time  and  trebled  cost. 

The  next  great  engineering  work  was  also  French,  the  Eiffel 
tower,  rising  1,000  feet  into  the  air,  at  once  the  highest  structure 
erected  by  man  and  the  prototype  of  modern  American  steel  con- 
struction, which  as  a  matter  of  course  followed  when  passenger  ele- 
vators or  lifts  were  made  practical. 

The  third  great  wonder  is  the  Firth  of  Forth  bridge;  cantilevers, 
similar  to  three  pairs  of  great  Eiffel  towers,  each  pair  joined  at  its 
base,  each  half  stretching  out  horizontally  900  feet  without  end  sup- 
port. This  bridge  is  massive  in  design  because  wind  pressure  is 
more  dangerous  than  train  load. 

The  fourth  modern  wonder  is  the  St.  Gotthard  tunnel,  12  miles 
long,  under  the  Alps.  There  was  a  Brenner  railroad  route  over  the 
Austrian  Alps ;  a  Mt.  Cenis  tunnel  under  the  French  Alps ;  but  Italy, 
Switzerland  and  Germany  combined  to  divert  the  century-old  trade 
between  south  and  north  to  a  shorter  new  route,  the  key  to  the  situa- 
tion being  the  long  tunnel,  more  than  twice  as  long  as  any  American 
railroad  tunnel.  This  enterprise  almost  failed  because  the  workmen, 
hygienically  neglected,  died  in  great  numbers,  killed  by  an  intestinal 
parasite  similar  to  the  hookworm.  The  doctors  ascribed  the  mor- 
tality to  the  work  underground.  The  parasite  has  recently  appeared 
in  the  United  States,  and  may  prove  as  serious  a  scourge  as  the  hook- 
worm. 

The  seventh  and  hst  of  the  modern  wonders  are  the  twin  cousin 
ships,  the  Lusitania  and  the  Mauretania,  subsidized  and  designed  to 
restore  to  Great  Britain  the  blue  ribbon  of  the  sea.  Of  these  seven 
wonders  one  belongs  to  Italy,  one  jointly  to  Italy  and  Switzerland, 
three  belong  to  France,  and  two  to  Great  Britain.  An  ideal  definitely 
conceived  in  advance  and  tenaciously  realized  is  manifest  in  each,  and 
in  most  of  them  other  efficiency  principles  are  applied,  in  some  only 
in  embryonic  vestiges,  in  others  in  advanced  form — notably  in  the 
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two  steamers,  which  as  to  cost,  time  of  completion,  and  performance, 
reahzed  expectations. 

With  these  fourteen  wonders,  each  with  its  own  ideal,  we  may 
compare  seven  great  i\merican  works  of  which  none  is  religious,  none 
a  monument  to  beauty,  while  the  utilitarian  value  of  five  of  them  is 
doubtful. 

The  Panama  Canal,  easily  the  costliest  engineering  work  ever  un- 
dertaken, is  being  prosecuted  with  vigor,  and,  thanks  to  the  discovery 
of  the  yellow-fever  mosquito  and  its  suppression,  a  lock  canal  will  be 
finished  at  a  cost  of  about  $600,000,000.  Of  twenty  great  minds  se- 
lected by  lot,  no  three  would  agree  as  to  the  ideal  back  of  this  great 
work.  Mr.  Roosevelt  is  entitled  to  speak  with  more  authority  than 
?ny  one  else,  and  his  reasons  for  its  building  are  also  those  of  Goethe 
— that  it  was  a  work  that  some  one  would  be  tempted  to  undertake, 
some  time,  and  that  the  United  States  was  manifestly  the  proper 
party. 

This  is  vague  and  uninspiring.  The  canal,  in  times  of  piping 
peace,  when  a  navy  is  wanted  for  minor  police  duties  only,  ought  in- 
deed to  lessen  the  need  for  a  double  fleet,  one  in  each  ocean ;  but  those 
who  favor  a  strong  American  navy,  capable  of  holding  its  own  against 
such  a  combination  as  Great  Britain  and  Japan,  scoff  at  the  canal  as 
a  substitute  for  a  strong  navy.  They  know  full  well  that  in  case  of 
war  with  strong  maritime  powers  either  entrance  to  the  canal  could 
be  made  exceedingly  dangerous  by  floating  mines,  by  submarines,  by 
aeroplanes;  that  it  might  be  easy  to  destroy  the  canal  itself  either  by 
damaging  the  locks,  damaging  the  dam  of  the  Chagres  River,  or 
sinking  some  vessel  in  the  canal.  If,  for  self-protection,  it  is  impera- 
tive for  the  United  States  to  maintain  maritime  strength  both  in  the 
Atlantic  and  Pacific,  it  is  not  safe  to  risk  the  national  honor  and 
supremacy  on  any  such  device  as  a  lock  canal*  trusting  that  it  will 
work  like  a  watch  in  war  time. 

The  next  in  rank  of  great  American  engineering  works  arc  the 
new  railroad  ternu'nals  in  the  city  of  New  York  to  cost  about 
$300,000,000. 

There  are  engineers  who  consider  big  passenger  terminals  a  sur- 
vival of  the  time  when  Knglish  coaches  started  from  some  central 
hostelry.  Central  terminals  are  perhaps  a  convenience  to  through 
passengers,  with  trunks;  never  to  local  passengers   without  trunks. 

•  From  a  military  point  of  view,  a  tidrlcvrj  cai)nl  would  br  in  no  better  case.  Its 
trfmcn«lou«  cut*,  many  protective  work*  to  control  enteriuK  streams,  tide  locks  at  the 
Pacific,  atid  Iouk  narrow  ehantiels  would  nuike  it  as  vuliurahle  as  the  lock  canal. — Rd  E.  M. 
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Passengers  with  trunks  arc  very  few,  even  in  the  fast  through  trains. 
Is  it  possible  that  tlicse  great  terminals  have  been  built  to  accommo- 
date the  few  hundred  passengers  who  have  trunks?  The  500,000 
people  who  go  out  to  and  return  from  Coney  Island  on  single  hot 
summer  holidays  have  not  required  great  terminals;  the  million  and 
a  half  of  visitors  handled  on  Chicago  day  at  the  Columbian  Exposi- 
tion did  not  require  $100,000,000  terminals;  the  hundreds  of  thou- 
sands of  passengers  handled  daily  at  426.  Street  subway  or  at  Brook- 
lyn Bridge  have  not  required  palatial  terminals.  In  fact,  these  great 
crowds  would  neither  gather  nor  could  they  be  handled  if  they  had  to 
assemble  at  an  initial  terminal,  and  debouch  from  an  arriving  ter- 
minal, both  far  from  their  homes.  Passengers  want  to  be  picked  up 
at  their  doors,  landed  at  their  doors,  like  letters ;  they  do  not  want 
the  plan,  now  obsolete  even  in  villages,  of  delivering  themselves  like 
letters  at  the  central  post-office  and  collecting  themselves  like  letters 
from  the  general  delivery  or  postc  rcstante. 

Nothing  is  more  convenient  than  the  present  plan  of  checking 
trunks  from  house  to  house  in  cities  far  apart,  for  a  charge  of  one 
dollar,  nothing  more  convenient  than  to  drop  from  business  office  in 
New  York  into  subway  ten  minutes  before  train  departure  and  go  to 
Seattle,  Portland,  San  Francisco  or  Los  Angeles,  winter  or  summer, 
needing  neither  hat,  top  coat,  nor  umbrella  since  the  traveler  is  never 
without  cover,  and  if  transfer  has  to  be  made  it  is  more  comfortable 
and  easier  to  make  it  from  a  Denver  train  to  the  Santa  Fe  flyer  at 
La  Junta,  Colorado,  with  its  little  station,  than  to  make  a  similar 
change  in  a  great  New  York,  Chicago,  Philadelphia,  or  Washington 
terminal.  The  great  problem  of  city  traffic  is  to  secure  distribution, 
to  scatter  foci,  to  dissolve  congestion.  Terminals  of  necessity  create 
and  increase  congestion.  Physically  or  financially,  the  ideals  justi- 
fying these  great  terminal  expenditures  are  not  startingly  apparent. 
Material  and  maintenance  charges  on  these  great  works,  if  distributed 
to  each  incoming  and  outgoing  trunk,  or  even  to  each  going  and  com- 
ing through  passenger,  would  give  a  striking  modern  illustration  of 
Horace's  dictum  that  no  artist  makes  a  mountain  travail  to  bring 
forth  a  mouse. 

The  third  great  American  enterprise  is  the  New  York  barge  canal. 
Railroad  men,  keenly  alert  as  to  its  folly,  assert  that  the  money  to 
be  spent  in  the  barge  canal  would  build,  equip,  and  operate  without 
freight  charges  a  railroad  between  Buffalo  and  the  Hudson,  capable 
of  handling  ten  times  as  much  freight  in  the  course  of  a  year.  A 
barge  canal  built  by  the  State  seems  a  roundabout  way  of  curbing 
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and  limiting  dreaded  hypothetical  railroad  extortions,  since  the  St. 
Lawrence  River  and  Montreal  route  more  or  less  fixes  export  rates 
from  all  American  ports  during  the  open  season  of  navigation  for 
canal  and  river. 

The  fourth  great  American  projected  undertaking  is  the  improve- 
ment of  internal  waterways.  It  is  assumed  that  the  railroads  are  un- 
controllable, although  a  single  growl  by  the  Interstate  Commerce 
Commission  causes  a  senseless  decline  of  values  in  Wall  Street.  It 
is  assumed  by  some  that  internal  water  transportation,  subject  to  all 
the  vague  uncertainties  of  low  water,  flood,  and  frost,  can  be  mad^ 
so  cheap  as  to  bankrupt  the  railroads,  although  the  Mississippi  from 
St.  Louis  to  the  sea,  open  the  year  round,  is  paralleled  by  dividend- 
paying  railroads.  Railroad  operation  with  its  chronometer  trains 
99.97  per  cent,  reliable  between  terminals  1,000  miles  apart  has  in 
this  respect  realized  an  exalted  and  noble  ideal  not  to  be  undermined 
and  curtailed  by  the  return  to  obsolescent  canals  and  river  highways. 

Our  fifth  great  proposed  expenditure  is  for  an  American  Navy. 
If  there  had  been  no  Maine  there  would  have  been  no  Spanish  war, 
no  war  expenditure  of  one  thousand  million  dollars,  no  Philippine 
problem  making  us  an  Eastern  Asiatic  power  when  we  have  not  yet 
solved  a  dozen  simple  elementary  problems  at  home,  such  as  living 
wages  for  sweat-shop  workers,  lack  of  employment,  civic  honesty  and 
cleanliness. 

Every  battleship  five  years  old  is  obsolescent.  Today  and  next 
year's  development  of  flying  machines  may  make  every  naval  vessel 
as  doomed  as  was  chain  and  mail  armor  after  the  invention  of  gun- 
powder, as  was  the  sailing  corvette  after  the  development  of  the 
^teamship.  Great  Britain  needs  a  navy  and  has  kept  up  to  date;  has 
moreover  coaling,  repair  and  cable  stations,  indispensable  to  its  effec- 
tiveness ;  but  the  value  of  great  war  navies  to  other  nations — Ger- 
many, France,  Russia,  Italy,  Argentina  and  the  United  States — has 
not  yet  been  demonstrated ;  and  to  two  of  them,  it  has  proved  an 
added  calamity  in  a  losing  war. 

Every  one  of  these  five  great  works  commits  one  of  our  Ameri- 
can besetting  industrial  sins — ovcr-ccjuipment — due  to  mistrust  of 
spiritual  forces,  reliance  in  material  measures.  It  is  almost  assumed 
that  if  a  mistake  is  gigantic  enough  it  will  become  praiseworthy. 

The  sixth  and  seventh  great  American  works  are  utilitarian,  the 
subways  in  New  York,  and  the  elevator-served  tall  buildings  every- 
where. Even  as  to  these,  definite  ideals  have  not  been  established 
and  followed.     Some  of  tlir  tall  bnildinirs  sacrifice  utility  to  ornamen- 
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tation,  others  are  painfully  ugly  but  admirably  adapted,  while  a  third 
class*  are  both  ornamental  and  convenient.  As  to  the  subways,  in 
view  of  the  fact  that  they  are  an  independent  system  connecting  with 
no  other  road,  it  is  a  pity  that  they  were  not  made  with  6-foot  gauge 
and  12-foot  wide  double-deck  coaches,  thus  giving  150  per  cent, 
greater  seating  capacity  for  the  same  length  of  platform  and  for  an 
insignificantly  greater  initial  expense. 

It  is  not  either  the  right  or  the  privilege  of  the  Efficiency  Engineer 
to  set  up  ideals  of  morality,  goodness,  or  beauty,  or  to  assume  that 
his  ideal  of  purpose  is  superior ;  but  he  has  a  right  to  expect  that 
some  definite  and  tangible  ideal  will  be  set  up  so  that  at  the  start  its 
possible  incompatability  with  one  or  more  of  the  efficiency  principles 
may  be  pointed  out.  The  ideals  underlying  British  railroad  construc- 
tion are  very  clear.  No  grades,  no  curves,  no  grade  crossings,  double 
tracks,  great  passenger  terminals,  and  capitalization  of  all  better- 
ments. Although  five  of  these  ideals  are  not  compatible  with  common 
sense  and  were  not  adopted  at  the  start  by  either  practical  colonials 
or  Americans,  the  Efficiency  Engineer  can  accept  an  estimate  of 
$375>ooo  a  mile,  the  cost  of  British  railroads,  and  aid  in  giving  the 
best  result  possible  for  the  money,  since  these  ideals  are  not  incom- 
patible with  any  efficiency  principle  except  common  sense. 

There  is  one  great  American  railroad  genius,  always  an  idealist, 
who  has  risen  to  the  commanding  position  in  the  railroad  world  be- 
cause he  had  definite  ideals.  He  states  that  a  railroad  company  is  to 
be  managed  to  earn  dividends,  that  expenses  are  by  the  train  mile  and 
receipts  are  by  the  ton  mile.  In  twenty  years,  on  these  three  pre- 
cepts, he  has  built  up  a  dominant  railroad  system.  He  has  devel- 
oped the  country  through  which  his  road  ran,  and  lowered  rates,  be- 
cause this  gave  him  more  ton  miles.  He  has  reduced  grades  and 
curvatures  and  used  heavy  locomotives  and  long  trains  because  this 
reduced  the  cost  per  train  mile.  He  has  reached  out  for  Oriental 
traffic  because  this  not  only  gave  more  ton  miles,  but  equalized  traffic, 
thus  lessening  ton-mile  cost.  To  each  one  of  the  three  ideals — divi- 
dends, low  mile  cost,  large  volume  of  traffic — each  of  the  other  eleven 
principles  could  be  applied  and  in  unusual  measure  have  been  applied 
by  James  J.  Hill. 

Another  great  railroad  executive,  J.  W.  Kendrick,  regarded  disa- 
greements with  labor  as  consuming  time  and  energ}',  destructive  to 
peace,  loyalty,  and  harmony,  and  he  therefore  resolved  to  set  up  a 
high  standard  of  discipline  based  on  the  Fair  Deal  made  attractive  by 
an  Efficiency  Reward.     Not  a  breath  of  labor  trouble  has  occurred 
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in  six  years  in  the  departments  to  which  these  principles  were  applied, 
and  the  cost  of  each  item  of  work  has  decreased,  the  standard  of  ex- 
cellence has  risen,  the  men  have  earned  more  money. 

It  is,  howver,  in  industrial  companies  smaller  than  the  great  rail- 
roads that  in  a  few  cases  high  ideals  have  been  adopted. 

The  ideals  of  one  company  are  that  its  customers  shall  be  treated 
with  absolute  fairness,  that  its  employees  shall  be  of  higher  skill  and 
be  better  paid  than  those  of  neighboring  competitors,  and  that  they 
shall  have  permanence  of  employment.  These  ideals  are  an  admira- 
ble foundation  on  which  a  very  efficient  organization  has  been  built 
up,  and  while  the  managers  have  not  consciously  formulated  and  fol- 
lowed the  eleven  other  efficiency  principles,  they  are  applying  most 
of  them. 

The  ideal  of  another  company,  to  which  they  make  their  own 
profits  subsidiary,  is  that  their  employees  shall  be  able  to  lead  whole- 
some New  England  village  lives,  the  workers  living  near  their  homes, 
the  fathers  with  leisure  to. retain  leadership  in  their  own  families.  An 
ideal  of  this  kind  is  also  an  admirable  foundation  on  which  to  build 
a  highly  efficient  organization  for,  in  corporations  as  in  individuals, 
what  is  the  profit  of  gaining  the  whole  world  if  the  soul  is  lost? 

The  president  of  an  old  and  large  plant  near  New  York  City 
Ltated  with  high-minded  dignity  the  ideals  under  which  he  and  his 
partners  managed  their  business,  not  realizing  how  few  managers 
had  had  time  or  opportunity  to  formulate  such  ideals,  much  less  carry 
them  into  practice. 

"We  arc  not  money-mad.  We  strive  to  be  worthy  sons  of  the 
worthy  fathers  who  started  this  manufacturing  business  two  genera- 
tions ago.  We  wish  to  see  our  employees  prosperous,  well-paid,  not 
overworked ;  we  wish  to  surpass  the  world  in  the  excellence  of  our 
prcxluct." 

These  are  lofty,  kindly,  homely  ideals  and  the  efficiency  engineer 
can  frame  this  picture  with  all  the  other  principles. 

As  to  definite  ideals,  we  could  with  profit  learn  from  by-gone 
ages,  although  substituting  other  inspirations.  Over  one  of  the 
Greek  Temples  the  words  were  carved  **Know  Thyself,"  for  which 
we  could  substitute  "Know  the  spirit  rather  than  the  externals  of 
>onr  business." 

In  the  monasteries  of  a  great  religious  order,  every  where  was 
the  inscription  "Remember  that  death  comes."  Vov  this  we  can  sub- 
stitute "Remember  that  we  must  endure."     One  great  manager  im- 
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pressed  011  his  workmen  that  there  were  just  two  ways  of  perma- 
iH'iitly  raising-  men's  wages.  'W)  obtain  more  fr(;m  the  purchaser,  or 
to  lessen  unit  cost  of  product  by  eliminating  wastes. 

The  vagueness,  the  uncertainty,  the  aimlessness  that  character- 
izes employees  is  but  an  infiltration  of  the  vagueness,  uncertainty, 
aimlessness,  that  characterizes  employers.  There  can  be  no  legiti- 
mate contlict  between  rails  and  locomotive,  between  locomotive  and 
its  engineer  and  its  fireman,  no  legitimate  conflict  between  engineer 
r.nd  despatcher,  no  conflict  between  despatcher  and  time-table  which 
defines  to  a  second  the  running  time  of  a  train  going  at  extremist 
speed  for  a  thousand  miles  or  more. 

If  every  manager  would  formulate  his  own  ideals,  promulgate 
tnem  throughout  his  plant,  ix)st  them  everywhere,  inoculate  every 
official  and  every  employee  with  them,  industrial  organizations  could 
i'ttain  the  same  high  degree  of  individual  and  aggregate  excellence  as 
a  base-ball  league.  These  ideals  ought  both  specifically  and  by  impli- 
cation to  include  much  that  rational  labor  unions  strive  for ;  they 
ought  as  definitely  to  exclude  ideals  incompatible  with  efiiciency. 

For  the  manager  endowed  with  common-sense  but  two  courses 
are  open.  To  set  up  his  own  ideals  and  reject  all  efficiency  principles 
that  do  not  accord  with  them,  or  to  accept  the  organization  and  prin- 
ciples of  efficiency  and  create  correspondingly  high  ideals. 


THE  ETHICS  OF  ALLOWANCES  FOR  DEPRECIATION 

By  L.  S.  Randolph. 

Depreciation  has  been  and  still  is  a  topic  of  bitter  controversy  among  accountants. 
Many  of  the  arguments,  however,  like  those  of  the  old  schoolmen,  are  mere  cavillings  over 
words,  or  dry  mechanical  propositions  that  wholly  miss  the  sense  and  spirit  of  the  subject. 
Professor  Smith's  discussion  brushes  away  these  quibbles  over  exact  percentages  and  level 
or  graded  deductions,  and  goes  to  the  heart  of  the  matter — the  essential  factors  involved, 
their  operation,  and  the  effect  (upon  all  the  interests  concerned)  of  each  of  three  possible 
general  policies. — The  Editors. 

THAT  the  prablem  of  depreciation  is  as  yet  unsettled  goes  with- 
out saying;  that  certain  phases  of  the  question  need  discus- 
sion, particularly  the  ethical  aspect  of  the  question,  is  the  ex- 
cuse for  this  article. 

The  meaning  attached  to  the  word  depreciation  should  be  thor- 
oughly understood  if  we  are  to  form  a  proper  and  accurate  concep- 
tion of  the  question  at  issue.  Depreciation  is  frequently  made  to  in- 
clude that  fall  in  value  due  to  the  physical  or  material  decay  of  a 
structure.  It  is  true  that  physical  decay  might  be  considered  as  one 
element  of  depreciation ;  but  it  should  be  under  the  head  of  repairs  or 
renewals,  as  all  physical  decay  can  be  renewed  or  repaired  so  as  to 
make  the  structure  as  good  as  new,  and  hence  make  the  depreciation 
from  that  cause  zero.  Accuracy  cannot  be  obtained  by  grouping  to- 
gether widely  varying  elements.  Let  us  therefore  formulate  the  fol- 
lowing dcfmitions : 

Depreciation  is  the  fall  in  value  from  any  cause  whatever  which 
is  un()roventable,  the  essential  element  being  that  the  machine  or 
structure  becomes  obsolete. 

Renewals  are  the  expenses  incurred  in  replacing  the  decayed,  over- 
strained or  broken  members,  the  essential  element  being  the  rej^lacing 
of  a  part  or  parts  which  are  not  expected  to  be  renewed  under  or- 
dinary operative  conditions. 

Repairs  are  the  expenses  incurred  in  replacing  or  refitting  those 
parts  which  are  worn  out  only,  the  essential  element  being  that  the 
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parts  were  expected  to  wear  out  and  be  replaced  under  tlic  ordinary 
conditions  ol  ()i)ciati()n. 

Depreciation  may  be  due  to  one  or  more  of  the  following  causes : 

Capacity  too  small  for  economic  manufacture,  as  in  the  case  of 
railway  locomotives  and  cars;  small  cars  not  being  able  to  compete 
with  canals,  whereas,  large  cars  can. 

Product  superseded  by  product  of  other  machines,  as  in  the  case 
of  large  steam  hammers  which  have  been  superseded  by  hydraulic 
forging  presses. 

Demand  for  product  ceasing,  on  account  of  change  of  fashion, 
as  in  the  case  of  bicycles. 

Installation  of  more  modern  machinery,  as  in  the  case  of  the  tur- 
ret lathe  and  automatic  machines  superseding  the  ordinary  lathe. 

Introduction  of  new  processes  of  manufacture,  as  in  the  case  of 
steel  superseding  iron. 

Legislation  causing  changes  of  economic  condition,  as  in  the  case 
of  the  Dingley  tariff  closing  the  tin-plate  mill  of  Wales. 

Every  manufacturer  must  meet  these  questions,  as  a  new  process 
may  at  any  time  be  introduced  which  will  produce  the  product  at  such 
figures  as  to  drive  him  from  the  market. 

Millions  of  dollars  were  invested  in  the  bicycle  business,  maga- 
zines were  filled  with  advertisements  and  hundreds  of  bicyclists  were 
seen  where  none  are  seen  now. 

At  the  present  time,  enormous  sums  are  being  expended  in  the 
erection  of  plants  for  the  manufacture  of  automobiles ;  and  the  only 
things,  apparently,  which  will  keep  the  business  from  following  the 
course  of  the  bicycle  industry  are  that  the  motor  vehicle  has  a  wider 
commercial  use  than  the  bicycle  and  does  not  depend  for  its  motive 
power  upon  the  personal  exertion  of  those  who  use  it.  It  must  be 
admitted  that  these  are  precarious  arguments  upon  which  to  trust 
for  a  long  productive  life  of  any  automobile  plant. 

A  low  rate  of  depreciation  is  simply  an  assumption  that  the  pro- 
ductive life  of  the  plant  will  be  long. 

A  hydro-electric  power  plant  is  considered,  generally,  as  typical 
of  a  long-lived  plant,  and  yet  it  may  at  any  time  be  met  by  the  com- 
petition of  a  steam  plant  which  can  use  its  exhaust  steam  for  heat- 
ing in  winter  and  refrigerating  in  summer,  the  income  from  the  last 
two  being  more  than  sufficient  to  pay  the  operating  expenses  of  the 
entire  plant,  leaving  the  power  as  a  by-product  to  be  sold  for  what  it 
will  bring.    Under  such  conditions  the  hydroelectric  plant  would  be- 
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come  obsolete,  its  only  salvation  being  that  heating  and  refrigeration 
may  not  be  able  to  supply  the  demand  with  by-product  power. 

The  history  of  mechanical  engineering  is  filled  with  instances  of 
the  rapid  changes  from  one  process  or  method  to  another;  so  rapid 
are  these  at  times,  and  so  uncertain  are  they,  that  any  accurate  esti- 
mate, if  not  impossible,  would,  to  say  the  least,  require  prophetic 
powers. 

Assuming  that  no  accurate  estimate  can  be  made,  we  are  con- 
fronted with  the  following  alternatives  : 

I. — To  make  no  allowance  at  all  for  depreciation. 

2. — To  attempt  to  make  an  accurate  allowance. 

3. — To  make  an  allowance  which  will  be  on  the  safe  side. 

It  is  just  here  that  the  ethical  side  of  the  profblem  presents  itself. 

The  investor  purchasing  the  bonds,  preferred  stock,  or,  in  fact,  any 
of  the  securities  of  a  corporation,  may  justly  require: 

I. — That  he  shall  obtain  his  dividends  or  interest. 

2. — That  the  property  given  as  security  for  his  investment  shall 
be  well  taken  care  of. 

3. — That  upon  the  maturity  of  the  securities,  if  they  have  a  definite 
[•criod  of  maturity,  there  shall  be  sufficient  equities  to  meet  his  claim 
for  the  return  of  the  money  he  invested. 

It  is  manifest  that  any  conservative  investor  would  have  declined 
to  purchase  had  there  been  the  slightest  idea,  on  his  part,  that  these 
points  would  not  be  carefully  looked  after. 

It  is  to  the  investor  in  securities  other  than  capital  or  common 
stock  that  the  last  item  is  peculiarly  important.  The  common-stock 
holder  is  interested  in  the  first  two  of  these  items  only.  In  the  third 
item,  which  covers  the  question  of  depreciation,  his  natural  interest  is 
contrary  to  that  of  the  ovcrlying-sccurity  holders,  for  what  they  do 
not  receive  will  come  to  him  in  dividends,  smaller  depreciation  allow- 
ance meaning  larger  dividends. 

We  arc  considering,  therefore  the  relative  rights  of  the  common- 
stock  holder  and  the  overly ing-security  holders  and  must  in  fact  sit 
in  judgment  on  the  claims  of  these  two. 

We  can  at  once  put  aside  any  contenti(^n  that  no  allowance  at  all 
shall  be  made  for  depreciation.  The  past  history  of  commercial  or- 
ganizations is  filled  with  the  wrecks  caused  by  failure  to  make  an 
allowance  for  depreciation.  The  president  of  one  of  our  large  trunk 
lines  remarked  upon  one  occasion  that  "the  principal  cause  of  disas- 
trous failures,   from  the  corner  grocery   up.  was  that  they  carried 
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goods  on  their  inventory  at  cost  price  long  after  they  had  become 
useless." 

There  is  a  record  of  one  railroad  which  carried  a  large  surplus 
besides  paying  heavy  dividends.  When  the  end  came  it  was  found 
that  money  had  been  borrowed  from  the  surplus  fund  to  replace 
obsolete  and  worn-out  equipment  (depreciation  and  renewals).  Imag- 
ine what  the  conditions  of  aflfairs  would  have  been,  had  the  dividends 
been  increased  instead  of  passing  the  money  to  the  surplus  fund.  In- 
vestors wTre  buying  this  stock  at  a  price  based  on  the  dividends  phis 
the  amount  passed  to  the  surplus  fund,  equivalent  to  some  15  per 
cent  to  16  per  cent  on  the  stock,  whereas  the  actual  earnings,  if  a 
proper  depreciation  allowance  had  been  made,  would  not  have  justified 
a  dividend  rate  of  4  per  cent. 

If  an  attempt  is  made  to  predict  accurately  the  productive  life  of  a 
proposition  we  are  apt  to  have  results  such  as  are  described  above ; 
and  while  the  results  wdll  not  be  so  disastrous,  nor  be  obtained  every 
time,  (as  in  the  case  where  there  is  no  allowance  for  depreciation) 
yet  there  will  be  very  many  similar  cases — too  many,  in  fact,  for  the 
best  interests  of  good  business.  Wherever  the  productive  life  is  over- 
estimated there  will  not  be  sufficient  equities  to  satisfy  the  just  and 
proper  claims  of  security  holders,  and  with  the  natural  and  altogether 
human  tendency  of  the  common-stock  holder  to  err  on  the  side  of 
his  own  interests,  this  over-estimation  will  occur  more  frequently  than 
not. 

The  third  method — viz,  that  such  a  rate  or  allowance  for  depre- 
ciation should  be  used  as  will  always  give  results  w^hich  will  be  on  the 
safe  side — may  be  criticised  as  impracticable.  The  law  of  the  special 
machine  ("that  no  special  machine  can  be  economically  installed  un- 
less the  saving,  on  the  work  in  sight,  will  pay  for  the  machine  in- 
stalled, less  its  scrap  value")  may  be  said  to  be  a  special  case  where 
depreciation  is,  without  any  question,  on  the  safe  side. 

When  we  apply  this  law  to  the  question  of  depreciation,  we  observe 
at  once  that  the  phrase  "work  in  sight"  contains  the  gist  of  the  matter. 
When  we  use  as  similes  for  this  phrase  "work  of  which  we  are  abso- 
lutely sure,"  "work  under  contract,"  we  understand  the  meaning  of 
the  phrase. 

It  may  be  argued  that  where  the  absence  of  an  allow^ance  for 
depreciation  works  an  injury  to  the  holders  of  overlying  securities,  an 
allowance  wdiich  will  always  be  on  the  safe  side  works  an  equal  in- 
jury to  the  common-stock  holder.    This  can  readily  be  shown  to  be 
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untrue.  In  the  first  case,  what  should  have  been  set  aside  for  depre- 
ciation goes  to  the  stock  holder  and  cannot  be  recovered  either  in 
whole  or  in  part.  In  the  second  case  all  that  is  set  aside  for  depre- 
ciation goes  first  to  satisfy  the  claims  of  the  overlying-security  holders, 
the  remainder  going  to  the  common-stock  holders  who  receive,  in  the 
end,  all  that  should  come  to  them ;  the  only  hardship  being  that  they 
do  not  receive  it  as  early  as  they  should;  they  receive,  however,  in- 
terest on  those  amounts  which  would  have  come  to  them  earlier  had 
an  accurate  allowance  for  depreciation  been  made.  Can  we  not  there- 
fore sum  up  these  arguments  as  follows : 

No  depreciation  allowance,  or  an  assumption  of  infinite  productive 
life,  will  ultimately  deprive  the  overlying-security  holders  of  the  capi- 
tal invested. 

An  attempt  to  determine  the  exact  depreciation  allowance  will 
have  the  same  effect  in  a  large  proportion  of  cases  as  no  depreciation 
allowance  at  all,  so  far  as  the  overlying-security  holders  are  concerned. 

With  a  depreciation  allowance  which  is  on  the  safe  side,  the  over- 
lying-security holders  are  fully  protected  and  no  hardship  can  be  com- 
plained of  by  the  common-stock  holders. 

Can  it  not  then  be  safely  stated  that  anything  other  than  a  safe 
allowance  for  depreciation  or  productive  life  is  constructive  fraud? 


THE  HEATING,  VENTILATING  AND  AIR-CONDITION- 
ING OF  FACTORIES. 

Hy  /\' I'd  I'd  I  Robert  Moses. 
1.      ITS    ECONOMIC  IMPORTANCE — SYSTEMS    FOR    TEMPERATURE    CONTROL. 

Ill  two  aiticlis,  of  which  this  is  the  first,  Mr.  Moses  review's  broadly  the  whole  practice 
of  air-conditioniiiK,  as  to  tenii)erature,  humidity,  and  purity.  lie  outlines  methods  and  the 
apparatus  by  which  tluy  arc  carried  out,  and  presents  foundational  data  on  .which  good 
])ractice  should  be  based. — Tin-;  Editors. 

UXTJr.  recent  \'ears,  attention  to  tlic  ventilation  and  heating  of 
factories  was  confined  to  the  deUvery  of  fresh  air  and  the 
withdrawal  of  vitiated  air,  but  tlie  sco])e  of  this  subject  has 
been  greatly  enlarged  and  the  modern  ventilating  plant  takes  care 
not  only  of  the  supply  and  withdrawal  of  air  but  the  regulation  of  the 
quality  of  the  air.  The  regulation  of  the  quality  includes  the  tem- 
perature control,  the  control  of  the  humidity  (i.  e.,  per  centage  of 
moisture)  and  even  the  control  of  the  chemical  constitution.  It  in- 
volves the  cleaning  of  the  air,  and  frequently  its  sterilization.  Ven- 
tilating apparatus  is  also  used  for  the  removal  of  dangerous  dust 
or  gases,  and  without  this  apparatus  many  manufacturing  processes 
would  be  impossible  or  extremely  dangerous. 

The  supply  of  fresh,  clean,  tempered  air  has  been  recognized 
for  many  years  as  a  necessity,  and  its  effect  upon  the  character  and 
quantity  of  the  work  turned  out  is  beginning  to  be  fully  understood. 
The  expense  of  providing  pure,  fresh  air  is  not  excessive  if  the  sys- 
tem is  competently  designed,  as  will  be  explained  later. 

The  necessity  for  ventilation  arises  from  the  fact  that  the  average 
I.erson  breathing  in  air  containing  nearly  21  per  cent  of  oxygen 
breathes  out  this  air  with  only  16  per  cent  of  oxygen.  It  becomes 
necessary,  therefore,  to  introduce  fresh  oxygen,  and  the  easiest 
way  of  introducing  this  fresh  oxygen  is  to  bring  in  extra  supplies 
of  air  containing  the  oxygen.  In  order  to  allow  this  air  to  be  brought 
in,  it  is  necessary  to  provide  means  for  withdrawing  the  vitiated  air. 

^rhc  oxygen  breathed  in  by  the  person  combines  with  the  carbon 
in  the  blood  and  fonns  carbonic  acid,  and  this  carbonic  acid  in  the 
form  of  gas  mixes  with  the  air  in  tlie  room.  On  this  account,  the 
percentage  of  carbonic-acid  gas  found  in  a  mom  is  usually  taken 
as  the  measure  of  the  purity  of  the  air.     A  word  of  caution  is  ncccs- 
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sary  here,  as  in  many  cases  the  percentage  of  carbonic-acid  gas  will 
not  be  a  measure  of  the  purity  of  the  air  and  of  its  fitness  for 
breathing.  Carbonic-acid  gas  itself  is  not  dangerous  in  the  quanti- 
ties in  which  it  is  found ;  it  might  be  present  to  ten  times  the  amount 
usually  allowed  in  good  ])ractice  before  it  would  become  actually 
dangerous.  lUit  before  this  condition  could  Ijc  reached  in  ordinary 
worksho])S  or   factories  the  air  would  l)c   unbreathable. 

The  usually  accepted  re(|iiirc'incnts  for  good  ventilation  are  as 
follows : 

Two  thousand  cubic  feet  of  air  per  hour  should  be  supplied  for 
each  operative;  this  air  to  be  free  from  dust  or  other  im])urities  and 
to  \k'  (k'hverc'(l  at  such  a  tnii|)(.'iatnre  as  will  maintain  the  tempera- 
ture of  the  room  between  ()()  and  70  degrees  b\,  the  humidity  being 
maintained  at  ^>«S  to  70  per  cent  relative  humidity.  The  air  should 
be  delivered  in  such  a  manner  as  will  not  create  an  appreciable  draft. 

The  result  of  such  a  sup])ly  will  be  indicated,  in  general,  by  a 
percentage  of  carbonic-acid  gas  of  less  than  ()  parts  in   lo.ooo. 

The  necessity  of  providing  ventilation  in  workshops  and  fac- 
tories was  strikingly  shown  by  an  investigation  cairird  on  by  the 
Commissioner  of  Labor  of  New  York  State  of  the  conditions  exist- 
ing in  cigar  and  clothing  factories,  dye  works,  and  other  establish- 
ments.    Instead  of  an  allowable  percentage  of  from  9  to  12  parts 
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f")l  c;irl)i)nir  acid  ^a>  in  lo.ooo,  the  ( "<  Hiitiiissioncr  foiiiid  fruiii  30  U) 
(k)  paits  ot  carl)(>nic-aci(l  ,L;as  in  this  (|iiantity  of  air,  indicating  an 
extreme  condition  of  ])ollntion.  If  it  is  renicnibcred  lliat  all  the 
clothini;-  \vc  wear,  and  the  cijj^ars  we  snicjke,  are  manufactured  in 
conditions  of  this  kind,  the  im])ortance  of  ventilation  to  the  j^eneral 
j)ul)lic  will  be  appreciated,  and  its  importance  to  -the  workmen  is  far 
greater. 

Besides  the  re(|nirement  of  ventilation  from  llie  sanitary  point  of 
view,  there  ai'c  many  special  cases  of  ventilation  : 

In  wood-working  plants  some  means  of  withdrawing  dust  and 
sawdust  is  a  necessity,  because  of  danger  from  fire. 

In  newspaper  establishments,  where  auto-plate  machines  are 
operated,  the  fumes  must  be  withdrawn  in  a  positive  manner.  These 
fumes  arise  from  the  melting  of  lead,  the  fire  required  for  the  melt- 
ing, volatile  acids  used  in  the  etching  room,  etc.  The  operating  of 
modern  crowded  new^spaper  plants  w^ould  be  impossible  without  the 
removal  of  these  gases. 

In  foundries,  when  the  furnace  is  tapped  and  the  moulds  filled 
with  molten  metal,  the  whole  place  is  filled  wdth  a  heavy  acrid  smoke 
for  which  vent  must  be  provided. 

In  salt  mills,  or  blocks,  as  they  are  called,  long  vats  sometimes 
hundreds  of  feet  in  length,  containing  steam  coils  and  salt  brine,  fill 
the  space  above  with  moist  vapor,  and  the  steady  removal  of  this 
vapor  is  not  only  essential  from  the  point  of  view  of  the  workmen, 
but  from  the  point  of  view  of  the  salt  manufacturer,  as  unless  it  is 
removed  the  vapor  will  condense  in  the  room  and  fall  back  into  the 
salt  vats,  causing  discoloration  and  a  marked  deterioration  of  the 
product. 

In  storage-battery  manufacturing  plants,  or  in  buildings  contain- 
ing storage  batteries,  some  provision  for  drawing  oiT  the  sulphuric- 
acid  fumes  is  a  necessity,  as  otherwise  the  fumes  would  cut  every- 
thing they  come  in  contact  with.  I  have  seen  all  the  copper  on  a 
panel  board  eaten  away  by  the  storage-battery  fumes,  and  I  have 
also  seen  places  where  the  curtains  and  upholstery  of  an  apartment 
were  destroyed  by  the  sulphuric-acid  fumes  creeping  along  the  pipe 
openings  provided  for  steam  risers.  The  manufacture  of  storage 
batteries  is  very  dangerous,  as  fumes  are  produced  which  cause 
decay  of  the  gums,  falling  out  of  the  teeth  and,  in  time,  death.  The 
workmen  have  to  wear  masks  to  protect  themselves,  and  the  with- 
drawal of  fumes  is  of  utmost  importance,  as  life  depends  upon  it. 

In  potteries,  it  is  absolutely  essential  for  health  that  the  dust 
be  removed  as  made. 
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Further  on  in  this  article  mention  is  made  of  textile  and  silk 
mills,  where  the  percentage  of  moisture  is  of  importance,  and  in 
printing  establishments  this  is  also  true,  as  it  has  been  found  that 
where  the  air  is  too  dry  the  paper  sticks  together  and  feeding 
becomes  difiRcult. 

In  sugar  mills  very  much  the  same  conditions  are  met  with  in 
some  parts  of  the  process  as  in  salt  mills,  but  the  amount  of  vapor 
is  very  much  less,  and  on  account  of  the  method  of  evaporation 
employed,  which  is  the  multiple-efifect  method  (enclosed  vessels) 
the  larger  part  of  the  evaporating  process  is  carried  on  without  open 
vapor. 

In  flour  mills  and  starch  mills  very  finely  divided  dust  must  be 
removed,  as  it  is  formed,  if  an  explosion  is  to  be  averted.  All 
apparatus,  such  as  a  direct-current  electric  motor,  where  contact  may 
produce  a  spark,  nnist  be  eliminated.  One  of  my  clients  recently 
had  his  whole  mill  destroyed  by  the  explosion  of  starch  dust.  So 
far  as  they  knew,  no  sparks  or  open  flames  were  permitted  on  the 
premises. 

In  the  coal  breakers,  where  the  coal  coming  from  the  mines  is 
graded  and  sorted,  it  is  really  heart-breaking  to  see  small  boys  hardly 
out  of  their  teens  picking  out  the  larger  lumps,  their  faces  begrimed 
with  black  coal  soot,  their  nostrils  and  lungs  full  of  the  same  stufif. 
Conditions  such  as  these  are  absolutely  unnecessary  and  if  con- 
tinued are  a  crime  against  society.  I  was  informed  by  a  doctor  of 
the  district  that  a  large  j)crcentage  of  the  boys  and  men  employed 
around  the  coal  ])rcakers  die  of  consumption  and  pneumonia,  due 
mainly  to  the  condition  of  their  lungs  from  the  coal  dust. 

In  metal-working  establishments,  where  buffing  and  polishing 
machines  arc  used,  there  is  a  very  fine  emery  dust  which  must  be 
drawn  away  from  tlie  macliiiu'ry  a^  it  is  made,  otherwise  it  will  get 
into  the  lungs,  causing  irritation  and  a  diseased  condition. 

In  such  factories  as  woodworking  factories,  where  lac(|uering 
rooms  arc  fre(|uently  found,  the  withdrawal  of  the  lac(|uer  vapor  is 
essential  for  safety  against  fire. 

These  may  be  called  the  special  re(|nirenients  of  ventilating  plants, 
and  tlii'i'c  is  hardly  a  business  of  mann fartnring  in  which  one  or  two 
spcci.'d   ventilating  coiKtitions  are   nnl    picsent. 

The  main  divisions  of  the  ventilating  problem  are: 

I. — Su))ply  of  fresh  aid  and  withdrawal  of  vitiated  air. 

2. — TIeating  of  this  air  and   the  jieating  of  the  building. 

3. — Regulation  of  the  (niantity  of  the  moisture  iu  the  air  supplied 
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4. — clean. si ni;   (»l    tin-  air  MipplicMl. 

5. — CooliiiL;'  of   \\w  air   siipplii^l   and   of  tlu-   hnildiii.L;'. 

All  these  (li\isions  are  inlinialel}'  inler-eoiniected.  it  is  not  pos- 
>il)le  lo  rei^nlate  tlu-  linmidity  of  the  air  without  i-c_L;iilatin.L;'  its  teiii- 
l^'ralure.  and  it  is  not  possihlc  or  eeononiieal  to  ccjiisidcr  the  ventila- 
tion of  the  huildini;-  without  takin.L;'  into  aeeount  the  (|uestion  of 
lieatini;'  or  eoolini;',  as  the  case  may  l)e. 

It  will  he  well  to  consider  first,  brielly,  the  methods  employed  fo* 
su])i)l\  ini;-  and  withdrawiniL;'  air  and  for  temi)erin|L(  the  su])i)ly.  The 
most  imi)()rtant  method  of  ventilation  is  the  natm'al  method,  because 
It  is  the  one  most  frecpiently  used  for  ordinary  workshops  and  fac- 
tories where  regulation  of  the  (juality  of  the  air  is  not  so  essential 
as  the  qtiantity.  There  are  many  months  in  the  year  when  natural 
ventilation  can  be  resorted  to,  and  it  is  only  when  the  question  of 
heating,  cooling,  or  humidity  regulation  come  in  that  natural  regula- 
tion fails  fully  to  meet  the  conditions.  Natural  ventilating  methods 
include  the  use  of  movable  skylights,  window  ventilators,  or  roof 
ventilators  of  the  Star,  Pancoast  or  Pullman  type.  Air  is  allowed 
lo  come  in  through  wdndow^s  wdth  special  ventilators,  and  the  usual 
method  is  to  provide  for  heating  it  by  radiators  or  coils  around  the 
walls  under  the  windoW'.     For  ordinarv  factories,  wdiere  the  number 
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of  employees  is  not  excessive,  these  systems  give  satisfactory  results, 
except  in  very  cold  weather  when  all  the  windows  are  likely  to  be 
kept  closed.  ' 

Where  natural  ventilation  is  contemplated,  it  is  a  good  plan  to 
provide  some  means  for  the  admission  of  the  air  without  causing 
direct    draft    upon    the    people    working    in    front    of    the    windows. 


NAiiKAi.    \i;.\in,A'ri().\    oi'     monitoks,    i:ii(;k- iooi,     iai  iokn     hI'     mm.    ia\i,iik    k. 

PLUMD    CO. 
Thirty-fivf   20-   and   'M)\n.   "Royal"   viiUilatnrs. 

Tlicre  arc  many  devices  for  this  ])urp()se  on  the  market,  and  all  con- 
temj)late  allowing  the  air  to  enter  and  he  dctlected  in  a  vertical 
l)latK'.  'JMie  objection  t<>  natural  ventilation  is  that  the  (|nalit\'  and 
(|uantity  of  the  air  cainiot  be  regulated.  UitTerences  in  the  diivction 
and  pressure  of  the  wind  will  vary  the  ([uantity  ot'  air  delivered 
ihinngh  a  given  opening,  and  in  sonu>  cases  will  e\en  cause  an  t)Ut- 
llow  of  air. 

With  mechanical  ventilation,  the  <|nality  and  (juantity  of  the  air 
may  be  regulated  with  a  great  degree  of  precision  and  the  conditions 
in  the  workshop  maintained  fairly  uniform.  I''\ery  mechanical  sys- 
tem nuist  piovide  not  only  for  the  supply  but  for  the  withdrawal  of 
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TW  K\  1  V-IOIU      48-INCH      "cLOHk"      VKNTILATORS,      POWKR-HOUSK      of      TilK      liOSTON 

KI,F.VATKI)     RAILWAY. 

the  air;  one  is  useless  without  the  other.  A  rather  striking  example 
of  this  was  seen  in  a  w-ell-known  newspaper  Iniildint;'  in  New  York 
City,  where  an  elal)()rate  ventilating  system  had  l)een  installed  for  the 
composing  room.  The  original  system  provided  merely  for  a  supply 
system,  delivering  approximately  35,000  cubic  feet  per  minute,  and 
this  quantity  of  air  was  sufficient  to  change  the  air  in  the  composing 
room  every  4  minutes,  provided  some  means  of  withdrawing  the 
foul  air  had  been  installed. 

The  conditions  when  examined  were  found  to  be  quite  bad,  about 
30  parts  COo  in  10,000,  notwithstanding  this  ventilating  system. 
An  exhaust  system  capable  of  withdrawing  41,000  cubic  feet  per 
minute  was  installed,  with  a  special  exhauster  for  the  linotype 
machines  which  give  ofif  a  quantity  of  fumes  and  heat.  Since  the 
installation   of  the   exhaust  system   the   carbonic-acid   gas   has   been 


NATURAL    VKNTILATIOX,    RICHARDSON    PAPKR    CO..    LOCKLAND,    OHIO. 
Sixty-six    Swartwout   gravity-closing   ventilators,      Ohio    Blower   Co. 
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reduced  to  between  5  and  6  parts  in  io,oo3,  the  outside  being  4  parts 
in  10,000. 

The  folly  of  attempting  to  do  things  by  halves  was  also  shown 
in  a  lecture  room.  The  plan  had  been  prepared  providing  for  an 
mlet,  or,  rather,  an  intake,  of  fresh  air  over  coils,  the  air  being  dis- 
tributed through  the  room  by  a  number  of  openings  underneath  the 
seats.  The  air  was  to  be  withdrawn  from  the  room  by  a  large  ex- 
haust fan  placed  in  one  corner.  The  authorities  decided  to  go  ahead 
with  the  scheme,  but  ouly  put  in  one-half;  that  is,  they  decided  to 


N.ML'RAL    Vf:NTIL.\TIUX,    TRAIN    SllKU    OF    TOLKUO    KAU>\VAV    AND    TKKMINAL    CO. 
Seventeen   4S-inch   "RoyaT'   ventilators. 

put  in  the  exhaust  fan.  This  room  wa.^  an  entirely  enclosed  room, 
;ind  during  a  lectui-e  the  only  way  air  could  l)e  admitted  to  the  room 
was  through  the  windows,  and  as  these  windows  were  right  aK)ngsi(le 
tile  students,  any  attempt  to  o])cmi  the  windows  sufficientK'  to  provide 
the  neccs.sary  air  caused  dangerous  draft,  and  naturally  the  appa- 
ratus could  not  work.  ( )ne  of  my  assistants  went  down  with  an 
iinemometer  and  nieasun-d  the  velocity  of  the  air  going  out  from 
the  fan  with  the  door  of  the  lecture  room  open,  and  with  the  door 
of  (he  lectni'e  room  elo>e(l.  The  reason  foi*  the  non-performance  was 
clearly  shown,  as  when  the  do(vr  was  o|)eii  and  fiee  admission  i^\  air 
allowed  to  the  lecture  room,  the  fan  delivei-ed  a  certain  (|uantitv  of 
air.  As  soon  as  the  door  was  cIomnI.  lio\\i>ver.  there  was  found  to 
be  a  circulation  of  air  right  around  the  fan;  that  is.  the  air  came 
in  through  the  fan  at  the  center  aud  went  out  at  llu'  edges,  so  that 
insofar  as  the  ventilation  of  (lie  room  was  concerned  it  was  doiiiii" 
no  work. 

The    iHual    method    of    supplying   air    is    to   allow    the    air    to    be 
drawn   over   coils   ot    pipe  or  ca^t-iron   sections   containing   steam   or 
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otluT  lu'.itiiiL;  iiu'diiini.  TIk'sc  scciioiis  arc  known  as  Icnipcrinj^^ 
C(>il>  and  tlicir  dhjiTl  is  t<»  ]>ri'\('nt  llic  delivery  ol  air  l)el()\v  a 
stated  teniperalnre.  Idiis  ail',  after  preliniinar)'  liealini;',  is  then 
passed  thron^li  a  ek'aniiiL;'  appai"atns,  and  afterwards  tln"on.L;li  a 
hcatini;  coil  or  stack  wliere  it  is  lieated  to  the  desired  final  teni- 
p.eratnre.  'Idie  force  can.-^inL;■  the  air  to  How  is  produced  by  a  i"a])- 
idly  rex'olvini;"  fan  or  l)lo\ver.  'This  l)lo\ver  is  placed  cither  between 
the  air  cleaner  and  the  second  heater  or  after  leavin,^"  the  last  heater. 
Almost  all  blowers  used  for  this  pnr])ose  rely  upon  centrifu,L;al  force 
for  the  ])roductiou  of  movement  in  the  air;  that  is,  the  air  is  drawn 
in  around  the  center  of  a  rapidly  recolvini;'  series  of  blades,  which 
tause  the  air  to  revolve  at  a  rapidity  approximating^  that  of  the  fan. 
The  rapid  revolution  of  the  air  produces  centrifu|:^al  pressure  and 
as  soon  as  an  openini^'  is  presented  the  air  is  discharged  through 
the  opening  with  a  pressure  depending  upon  the  speed  of  revolution. 


SQUIRRKL-CACE      :MULT1V.\XK      VF.NiaLATI  NG      FAN,      RKCENTLY      INSTALLED      IX      THE 

PLANT   OF   THE    WALTER    BAKER   CO. 

Operated   by   .'5-li.   p.   motor;   double  inlet.    Draws  in  air,  passes  it   over  cooling  coils  to   remove 

moisture,    and   di-livcrs   it   into    one    of   the   cooling   rooms.      Massachusetts    Fan    Co. 

There  are  dififerent  types  of  centrifugal  fans,  varying  from  the 
type  known  as  the  "cone"  fan  to  the  Sirocco  or  "multivane"  t\pe. 
The  latter  types  are  of  recent  development  and  rely  not  only  upon 
centrifugal  force  but  upon  the  actual  ])eripheral  velc^city  of  the  fan 


7o6  THE    EKGINEERIXG    MAGAZINE. 

blades  to  impart  motion  to  the  air.  The  blades  of  the  Sirocco  or 
*'multivane"  type  of  fan  resemble  the  blades  of  a  turbine,  while 
the  blades  of  the  older  type  centrifugal  fan  are  similar  to  the  pad- 
dles of  the  paddle  wheel  of  the  old-type  steamboat. 

There  is  another  type  of  fan  used  in  which  the  discharge  is  into 
t.n  open  space.  This  is  the  "disc''  type,  which  operates  on  the  same 
principle  as  the  propeller  of  a  steamship. 

Where  any  great  frictional  resistance  is  to  be  encountered,  as  in 
the  discliarge  through  long  ducts,  the  "disc"  or  propeller  type  is  not 
suitable,  as  its  efficiency  is  very  low  and  if  any  resistance  is  encoun- 
tered the  blades  simply  cut  through  the  air  without  producing 
appreciable  motion.  The  "disc"  or  propeller  type  fan  finds  its  main 
us  as  an  exhaust  fan,  drawing  the  air  from  rooms  and  discharging 
through  protecting  hoods  to  the  outside  air.  For  this  purpose,  they 
are  preferable  to  the  centrifugal  type  of  fan,  as  they  have  a  greater 
capacity  per  dollar  of  cost. 

Where  it  is  desired  to  regulate  the  humidity  of  the  air,  as  in 
textile  and  similar  mills,  the  regulation  is  effected  by  causing  the 
air  on  its  way  to  the  fan  to  pass  through  a  mist  of  water,  completely 
saturating  the  air;  or,  the  air  is  allowed  to  pass  over  a  flat  pan  of 
water:  In  this  water  is  a  steam  coil,  to  which  steam  is  admitted  or 
from  which  it  is  cut  off  as  the  amount  of  humidity  in  the  air  sup- 
I^lied  varies.  The  admission  of  steam  into  the  coil  produces  evapora- 
tion in  the  pan  and  causes  more  or  less  vapor  to  mix  with  the  supply 
of  air.  'J1ie  advantage  of  the  first  system  is,  that  passing  the  air 
through  a  nu'.>t  of  water  not  only  sui)i)lies  humidity  but  also  washes 
the  air  clean  of  dust  and  otlirr  inipui'itics.  Heretofore,  dust  has 
been  removed  from  the  air  by  a  series  of  cheesecloth  screens.  These 
became  foul  iti  a  very  short  while,  and  even  in  their  prime  condi- 
tion were  never  able  to  clean  air  as  efficiently  as  the  water  spray  or 
shower. 

The  usual  method  of  di-iving  fans  is  either  by  electric  motors,  by 
steam  engines,  or  direct!)-  fioni  a  countershaft  used  for  some  other 
purpose. 

Where  fans  arc  used  for  ventilation  only  and  not  for  ventilation 
combined  with  heating,  the  iKHlrically  driven  fan  is  preferable  on 
account  of  its  simi)licit\  and  the  ease  with  which  it  can  be  located 
wherever  it  is  desired.  It  shoidd  he  observed  that  where  electricity 
is  j)urchased  from  outside  a  different  state  of  affairs  exists  than 
when  the  current  is  generated  nn  the  premises.  If  high-pressure 
steam  is  available  for  otlirr  pnipo^t-s.  it  is  usuallv  fi>nn(l  to  be  more 
economical   to  operate   a   steam  driven    fan.   nsin^   tlie  exhaust   steam 
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TWO  u;-  Till-:  v::ntilating  fans  in  the  Altaian  building. 

from  the  fan  engine  to  help  heat  the  building  or  the  feed  water  of 
the  boilers.  A  striking  example  of  failure  to  realize  this  fact  came 
to  my  notice  a  few  months  ago  in  a  model  newspaper  building,  re- 
cently completed,  which  contained  apparatus  all  of  the  highest  effi- 
ciency individually ;  but  failure  to  recognize  interdependence  of  the 
parts  caused  the  plant,  as  a  whole,  to  be  extremely  inefficient.  The 
"ventilating  fans  in  this  building  are  electrically  driven;  high-pressure 
steam  is  manufactured  for  the  purpose  of  operating  elevator  pumps 
and  other  pumps,  and  additional  steam  is  taken  from  the  boilers  to 
heat  the  building.  The  ventilating  fans  are  operating  all  day  long 
and  the  air  they  receive  is  heated  by  steam  coils.  A  knowledge  of 
the  steam  requirements  would  have  led  to  the  choice  of  steam-driven 
fans,  the  exhaust  from  these  steam  engines  being  used  to  heat  the 
building;  thus,  obtaining  a  double  use  of  the  steam  and  also  of  the 
labor.  In  fact,  it  may  be  safely  stated  that  in  this  building  no  more 
fuel  would  be  used  in  the  winter  if  the  fans  were  steam-driven,  and 
a  saving  of  at  least  $6  a  day  would  be  made  in  the  electric  bill.  Where 
electric  current  is  generated  by  a  private  plant  on  the  premises,  there 
is  no  economic  objection  to  the  electric-driven  fan  because  the  ex- 
haust steam   from   the  electric-generating  plant   can  be  used   in   the 
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building-,  and  the  combined  efficiency  of  the  engine,  dynamo  and 
motor  is  better  than  the  efficiency  of  the  ordinary  steam  engine  used 
to  drive  fan  blowers. 

As  between  direct-connected,  belted,  and  chain  drive,  the  direct- 
connected  motor  is  the  most  convenient  and  efficient,  but  the  cost  is 
greater  because  of  the  necessity  of  slow-speed  motors.  Belt  or  chain 
drive  has  the  advantage  of  making  any  repairs  to  the  motor  easier, 
and  with  the  belt  drive  speed  adjustment  is  comparatively  simple.  By 
this  I  mean,  that  if  it  is  found  that  the  speed  contemplated  in  the  first 
place  is  too  high,  it  can  be  readily  reduced  with  belt-drive  by  changing 
the  size  of  the  pulley.  Speed  regulation  with  electric  drive  is  more 
diifficult  than  with  steam  drive,  on  account  of  the  fact  that  the  power 
required  by  a  fan  blower  varies  with  the  cube  of  the  speed.  For 
example,  a  so-called  lOO-inch  centrifugal  type  fan — i.  e.,  housing  loo- 
inch  with  a  wheel  5  feet  in  diameter,  operating  at  190  revolutions  per 
minute  will  give  9,540  cubic  feet  of  air  and  requires  2^  horse  power. 
When  operating  at  380  revolutions  per  minute  it  will  give  19,050 
cubic  feet  of  air  and  will  require  13  1-3  horse  power.  At  537  revolu- 
tions per  minute  it  will  give  27,000  cubic  feet  of  air  and  will  require 
36  horse  power.  Hence,  if  it  is  desired  to'  provide  for  the  reduction 
in  the  (juantity  of  air  delivered  by  a  fan  to  50  per  cent  of  the  rated 
Cjuantity,  it  becomes  necessary  to  provide  for  absorbing  five-sixths  of 
the  power  delivered  by  the  motor  and  this  involves  great  waste,  while 
with  a  steam-driven  fan  the  speed  can  be  regulated  readily  by  adjust- 
ing the  opening  of  the  throttle  valve. 

In  most  ventilating  work,  however,  it  is  not  usual  to  vary  the 
si)eed  of  the  iwn  by  any  great  ([uantity,  the  amount  of  air  supplied 
l)eing  adjusted  by  opening  and  closing  of  tlie  (kunpers,  the  fan  being 
arranged   to  oj)erate  at  its  maxiniuni   speed   regularly. 

Where  it  is  necessary  to  exhaust  gases,  or  hot  air,  or  air  carrying 
(juantities  of  dust,  the  motor  tiiust  be  protected  from  contact  with  the 
air  or  gas  taken  out.  it'  tin-  fan  be  of  the  di.->c  or  cone  t\  pe  it  be- 
canics  necessary  to  detach  the  motor  from  the  fan,  while  if  the  fan 
is  of  the  centrifugal  t\pe  the  connection  between  mo-tor  and  the  fan 
nnist  be  made  dust  and  gas  proof. 
MkI.II'M    roK   TMI'.   TUANSI'I-.K   ol'    II  I.AT    I'UOM     IIII-.   CoAt.   TO   TlIK    :\lR. 

The  medium  most  generally  employed  foi-  the  transfer  o{  heat 
from  the  coal  to  the  air  is  steam.  The  reason  foi-  this  is  that  in  this 
tlu-  way  the  by-products  of  power  manufacture  i.  e.,  the  exhaust 
iioni  the  steam  engines- Diay  be  usi'd  ;  llu"  automatic  regulation  of 
temperature  is  compai'atively  easy,  and  llieie  is  but  lililo  wear  and 
teal'  to  lh(*  apparatus.     Mot  water  is  also  used   for  this  pur|)ose  and 


I'ARTS      OF      THK      MKCHAMC.M-      1 N .-,  1  ALI.A  1  loN       IN       THK       1JK1\\KTMENT      STORK      OF 

]).    ALTMAN    &    CO.,    N.    Y.,    SHOWING    THE    VENTILATING    PLANT. 

Above  is  a  general   view   of   the   engine   room.      Below,   tile   elevator   punijjs. 
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the  advantage  claimed  is  that  the  temperature  of  the  water  can  be 
varied  to  meet  the  weather  conditions.  This  is  true,  but  substantially 
the  same  results  can  be  obtained  from  steam  coils  by  subdividing 
the  heating  surface  so  that  the  small  portion  may  be  used  in  mild 
weather  and  additional  surface  added  in  cold  weather.  The  hot-water 
system  has  the  disadvantage  of  large  residual  heating  capacity,  mak- 
mg  quick  regulation  more  difficult.  There  is  also  a  greater  tendency 
to  wear  and  corrosion. 

In  one  hot- water  forced-circulation  system  the  exhaust  steam 
from  the  steam  plant  is  used  to  heat  the  water  required  for  the  heat- 
ing coils,  and  as  the  temperature  of  the  water  varies  the  degree  of 
vacuum  maintained  on  the  engine  varies.  Equal  results  could  be 
obtained  with  a  steam  plant  by  sub-dividing  the  steam  plant  into  sev- 
eral units,  one  or  more  of  the  units  being  operated  non-condensing 
during  the  winter's  season  when  steam  is  required  for  heating;  the 
load  being  divided  up  in  such  a  manner  that  only  sufficient  load  would 
be  thrown  on  the  non-condensing  engine  to  provide  for  the  necessary 
exhaust  heating.  Or,  as  is  being  done  in  several  cases  now,  the  plant 
may  be  divided  into  gas  engines  and  steam  engines,  sufficient  steam- 
engine  power  being  installed  to  take  care  of  the  steam  heating  when 
ojicrating  non-condensing,  while  during  the  non-heating  season  and 
for  all  parts  of  the  load  not  required  for  heating  purposes,  high- 
efficiency  gas  engines  are  used. 

The  use  of  direct  furnaces  for  heating  the  air  has  also  been  advo- 
cated l)ut.  particularly  in  workshops  and  factories,  the  field  for  this 
tvjje  of  ai)i)aratus  is  limited,  partly  because  of  the  requirements  for 
steam  for  power.  I  am  inclined  to  think  also  that  the  wear  and  tear 
«  n  this  apparatus  would  be  much  greater  than  on  steam  ai)paratus, 
imd  there  would  be  more  difficulty  in  maintaining  the  ec|uii)ment  in 
prime  condition. 

The  use  of  exhaust  gases  from  gas  engines  is  rapidly  finding 
favor.  In  this  system  the  exhaust  gases  from  the  engine  pass  thn)ugh 
cast-iron  heaters  containing  water.  As  these  exhaust  gases  from  the 
engine  come  out  at  about  i.ooo  degrees  !'.,  there  is  a  considerable 
c>i)i)()rtunity  for  saving  by  their  utilization.  It  has  been  t'ound  in  i)rac- 
ticc  that  about  2j,/.  pounds  of  steam  pci-  horn-  can  be  obtained  from  a 
horse-power  of  gas  engine  by  utili/.ing  the  waste  gases  and  such  part 
of  the  jacket  watrr  or  watei"  used  for  cooling  the  piston  and  piston 
rods  as  may  be  needed  to  supply  the  vaj)orizei-. 

Tlie  objection  to  using  exhaust  gases  is  that  they  contain  a  (|uan- 
tity  of  hydrogen  and  usually  some  sidphur,  and  if  water  is  present 
there  is  a  tendencv  to  corrode.    Hence,  the  use  of  cast  iron. 


,11k'  coxnn loNiNG  im  vaciories. 
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iiAkKi^ov    AiRrriii;    i!i:ater,   for    utjlizinc;    diri-x'T   or    wasti-:    iikat   by    trans- 
mission   THROUCH    TUBKS. 
The   air   is   propelled   through   the   tubes   by   the   fan,    the    hot   gases   passing    around 
the  tuljes.      Harrison  Engineering  Co. 

If  the  Tait  process  is  used  for  operating  gas  engines,  the  hydrogen 
practically  disappears,  as  the  producer  gas  used  in  the  engine  is  prac- 
tically carbonic  monoxide  and  nitrogen.  In  this  system,  the  exhaust 
gases  from  the  gas  engine  are  used  in  the  producer  instead  of  a  steam 
blast,  and  as  there  is  no  danger  of  corrosion,  any  type  of  heater  may 
be  used ;  in  fact,  Mr.  Tait  recommends  the  use  of  an  ordinary  vertical 
tubular  boiler,  but  my  experience  with  such  boilers  would  lead  me 
to  advise  that  if  such  a  boiler  is  used  it  should  be  equipped  with  char- 
coal iron,  copper,  or  brass  tubes,  not  because  of  any  corrosive  action 
of  the  gases  but  because  of  the  tendency  to  pitting  and  corrosion  from 
the  water  inside  of  the  boiler. 

The  use  of  a  spray  system  of  hot  water  for  the  preliminary  heating 
of  incoming  air  is  rapidly  finding  favor  as  it  not  only  heats  the  air 
but  cleans  it.  The  hot  water  should  be  used  for  tempering  only,  as 
if  an  attempt  were  made  to  do  all  the  heating  by  a  spray  system  and 
air  anywhere  near  the  saturation  point  of  150  degrees  F.  were  de- 
livered into  a  room  and  allowed  to  cool  to  70  degrees,  a  great  quantity 
of  moisture  would  be  precipitated. 

Location  of  Heating  Surface. 

From  the  \yomt  of  view  of  fan  operation,  the  location  of  the  heat- 
ing surface  on  the  discharge  of  the  fan  is  the  bQst;,  because  with  this,, 
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arrangement  a  fan  of  a  stated  size  will  discharge  the  greatest  quantity 
of  air,  as  it  receives  the  air  at  the  greatest  density.  The  difference  in 
volume  of  air  at  32  degrees  and  140  degrees  is  practically  25  per  cent; 
hence,  if  the  heater  is  placed  on  the  inlet  of  the  fan,  the  capacity  of 
the  fan  is  reduced  very  nearly  25  per  cent.  On  the  other  hand,  there 
are  many  conditions  where  the  location  of  the  heating  surface  on  the 
discharge  is  not  practicable.  In  placing  the  heating  surface  on  the 
inlet,  the  air  can  be  allowed  to  find  its  way  through  the  coils  into  a 
chamber  from  which  the  fan  draws.  If  the  heating  surface  is  placed 
on  the  outlet,  the  discharge  from  the  fan  has  to  be  gradually  enlarged 
until  it  is  big  enough  to  take  in  the  whole  heating  surface  and  then 
has  to  be  gradually  reduced.  This  involves  a  great  deal  of  space,  and 
where  this  is  of  importance  it  becomes  necessary  to  place  the  heating 
coils  on  the  inlet.  Where  a  building  is  divided  up  and  different  quan- 
tities of  air  and  heat  are  to  be  supplied  to  different  divisions,  it  be- 
comes necessary  to  resort  to  re-heaters  placed  on  the  flues  leading 
to  the  individual  rooms,  or  to  direct  radiating  surfaces  placed  in  the 
rooms. 

The  coil  placed  on  the  inlet  is  usually  termed  the  tempering  coil, 
and  it  is  important  that  this  coil  be  diveded  so  that  more  or  less  may 
be  used  as  the  air  outside  decreases  or  increases  in  temperature.  A 
division  into  three  or  four  sections  is  usually  sufficient.  These  sections 
should  ])C'  liaiid-controlled  and  should  he  regulated  in  accordance  whh 
the  weather  condition  outside.  In  addition  to  this  hand-control,  there 
should  be  automatic  control.  Automatic  control  on  the  tempering  coil 
includes  two  functions.  I'irst,  there  is  usually  an  automatic  thermo- 
stat placed  outdoors  so  that  wlieii  the  temperature  falls  below  32 
degrees  one  of  the  coils  is  automaticallx'  thrown  into  the  circuit  to 
i)revent  freezing  up.  A  second  thermostat  is  placed  in  the  dischai'ge 
(hict.  This  thermostat  operates,  whenever  the  temperature  in  the 
discharge  duct  falls  below  the  desired  (juantity,  to  open  up  the  steam 
su|)ply  and  to  close  tlie  by-pass  (lam])er,  and  when  the  temperature 
rises  above  that  desired,  it  cuts  off  the  steam  supi)ly  and  opens  the 
by-pass  damper.  This  insures  a  stead\  air  temperature  in  the  suppl\' 
(hict.  If  reheaters  are  re(|nii\Ml.  these  niav  be  either  hand-controlled 
or  controlled  bv  thermostats  loc-ated  in  the  rooms  heated. 


THE    REVIVAL   OF  THE  RECIPROCATING  STEAM 

ENGINE. 

By  R.  J.  S.  Pigott. 

Mr.  Pigott's  tluMiH-  is  tlu-  viry  high  economy  in  the  inoduction  of  [jowcr  sccurt-d  by 
the  large  piston  engine  combined  with  the  low-pressure  turbine.  A  preceding  article,  ])ub- 
lished  in  our  July  issue,  dealt  with  thermal  considerations  and  problems  of  design  in  getting 
up  a  good  combination  unit.  This  concluding  paper  discusses  practical  applications,  cither 
to  new  installations  or  revision  of  old  reciprocating-engine  plants  by  the  addition  of  low- 
])ressure  turbines.- — The   Kditoks. 

THREE  phases  of  low-pressure-turbine  application  are  interest- 
ing as  showing  the  various  fields  in  which  the  steam  engine 
is  again  pushed  to  the  fore.  Of  course,  snice  the  engine- 
turbine  combination  is  more  efficient  than  either  engine  or  turbine 
alone,  no  matter  what  the  general  conditions  are,  the  thermal  efficiency 
of  any  engine  plant  can  be  -improved  by  the  addition  of  low-pressure 
turbines.  But  the  chief  field  is  in  adding  to  plants  already  installed, 
since  the  high  first  cost  and  consequently  the  high  fixed  charges 
against  the  combination  unit  militate  against  it  as  an  initial  installa- 
tion for  plants  where  the  load  factor  is  low.  The  three  phases  are : — 
large  and  economical  engines,  operating  in  a  power  house;  medium 
size  and  less  economical  engines,  in  a  manufacturing  plant  or  small 
power  plant;  and  engines  to  be  designed  and  put  on  the  market 
expressly  for  such  low-pressure-turbine  combination  service. 

In  the  case  at  59th  Street  power  station,  which  is  such  a  notable 
example,  the  calculation  of  the  situation  was  comparatively  simple, 
and  accurate  to  a  more  refined  degree  than  would  generally  be  the 
case,  since  a  set  of  careful  tests  were  available  to  show  the  relation 
between  indicated  water  rate,  actual  water  rate,  and  ratio  of  expan- 
sion, or,  as  Perry  calls  it,  ratio  of  cut-ofif.  The  following  discussion 
is  intended  to  apply  only  to  large-size  compound  condensing  engines. 
The  first  thing  to  do  in  computing  the  conditions  resulting  from 
a  low-pressurc-turbinc  installation  is  to  establish  a  formula  for  varia- 
tion of  r,  the  missing  water,  witli  r.  ratio  of  cut-ofif  under  the  existing 
operating  condition.  This  is  done  by  plotting  actual  water  rate  per 
indicated   horse   power,    indicated    water   rate,   and    ratio   of   cut-ofif, 
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MG.    I.       EVOLUTigN    OF    I'ORMULA    FOR    MISSING    WATER. 


From  test  data: 

(Actual  water  per  I.  II.  P.   per  hr.) — (Indicated  water  per  I.  II.  P.  per  hr.) 

Indicated  water  per  I.  II.  P.   per  hr. 

Total  L.   P.  cylinder  volume. 

r  = 

II.  P.  cut-off  volume. 

Plotting  the  curve  from  the  above,  tlic  eciuation  of  the  line  is 
y  —  ^r  -f-  «=^  .0317  r— .137. 

against  total  indicated  liorse  power,  as  shown  in  L^ii^ure  i,  and  sub- 
stitutin.i^  values  in  an  efiuation  of  the  form  y  =  a  -|-  ^r.  This  is  for 
the  en<.(ines  at  59th  Street  plant,  oi)eratin^  on  190  pounds  steam  at 
the  throttle,  about  5  degrees  superlieat,  28  inches  vacuum,  no  re- 
hcaters  or  jackets,  size  42  and  8f)  inches  by  60  inches,  double  com- 
pound, speed  75  revolutions  per  ininuU',  maximum  ratinj^'  7.5(^0  kilo- 
watts. 'I'he  formula  only  accounts  for  y  at  hi,iL;li-prcssure  cut-off.  Now 
this  missini;  water  will  (Hily  be  affected  at  any  j^iven  r  by  the  pressure 
lange  in  the  hij.(h-])ressure  cylinder,  for  the  same  enj^inc,  other  con- 
ditions of  steam  and  speed,  etc.,  being  constant.  C'onsecpiently,  y  will 
not  be  much  altered  by  changing  from  condensing  to  non-condensing 
conditions,  since  the  receiver  pressure  will  W  increased  onl\-  b\  a  few 
poiuids.  So  that  y  as  obtaiiUMl  aboN'c  will  bi-  pi-acticillv  coi'i-ecl  for 
the  engine  in  both  cases. 

The  next  step  is  to  assume  indicator  cards  for  (he  new  conditions. 
There-  are  two  jxxssible  conditions  under  which  the  engine  mav  be 
required  to  operate;  with  fixed  backpressure  nt  all  loads,  correspond- 
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iiii;'  U)  \arial)lc  nozzlc-arca  a(lmi>M"<tn  lo  llic  low-pressure  turbine; 
and  with  l)ack-])rcssure  vanini;-  willi  llic  load,  corrcs])()n(lini4-  to  fixed 
nozzle-area  admission  to  the  turbine.  In  _iL;eneral,  varxiuL;'  l)aek- 
l>ressure  operation  has  the  advantage;  no  re,L;ulalini;'  device  of  any 
kind  is  necessary  on  the  lnrl)iiu-  inlet  nozzles,  nor  any  attention  on 
the  part  of  the  oni:;ineer  to  this  pressure ;  it  is  likely  to  be  more  ceo- 
nomieal  than  the  fixed  nozzle  pressure  (this  point  will  be  brought  out 
more  fully  later)  ;  it  i^ives  better  operatini^  conditions  on  the  eni^-ine, 
especially  at  lii^lU  loads.  On  the  other  hand,  with  fixed  nozzle 
pressure,  the  ])ipini;-  from  enL;ine  io  turl)ine  is  never  under  vacuum, 
thus  lessenini;'  the  risk  of  air  leakai^e  to  spoil  the  turbine  vacuum  ;  but 
this  point  becomes  unimportant  if  the  piping*  is  properly  designed  and 
erected.  L'or  the  case  of  constant  back-pressure,  it  may  be  possible  to 
run  the  engines  non-condensing  at  this  pressure  (about  i6  to  20 
pounds  absolute)  and  get  test  data  of  water  rates  and  cards.  This  is, 
of  course,  very  desirable.  But  in  case  it  cannot  be  done,  the  cards 
nuist  be  assumed  for  both  cases ;  this  has  to  be  performed  very 
carefully,  making  all  losses,  such  as  rounding  of  corners,  pressure 
losses,  and  expansion  and  compression,  as  nearly  as  possible  duplicates 
of  the  actual  cards,  for  similar  cut-ofifs.  The  receiver  pressure  must 
be  adjusted  by  ''cut  and  try"  and  the  copious  use  of  the  planimeter 
till  the  indicated  horse  power  of  high  and  low  is  practically  equal. 
The  variable  back-pressure  cards  must  have  this  pressure  established 
in  such  a  way  as  to  prevent  looping  in  the  low-pressure  cards ;  it  will 
be  found  impossible  at  light  load  to  prevent  very  bad  looping  of  both 
hig-h-  and  low-pressure  cards  under  constant  nozzle  pressure  con- 
ditions, in  any  compound  condensing  engine,  as  the  cylinder  ratio  is 
too  large  for  non-condensing  conditions.  This  looping  is  very  hard 
on  the  engine  and  on  the  water  rate,  and  is  one  of  the  objections  to 
the  constant  back-pressure  condition,  as  previously  stated.  In  the  case 
of  Corliss  geared  engines,  as  in  the  59th  Street  plant,  the  point  of  com- 
pression is  invariable  with  load,  so  that  the  compression  line  can 
always  be  easily  located  ;  it  is  quite  near  the  truth  if  this  line  is  made 
hyperbolic,  throug"h  the  point  of  exhaust  closure. 

Having    established    a    set    of    cards    for    at    least    four    loads 
for    both    variable    and    constant    back    pressure,    the    r    of    each, 

(Total  L.P.  Volume) 
(Cut-ofif  Volume,  H.P.) 

is  measured,  and  the  exact  number  of  pounds  of  steam  indicated 
at  high-pressure  cut-off  and  in  high-pressure  compression  calcu- 
lated.   From  these  and  the  indicated  horse  power,  obtained  by  plani- 
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iiicU'riiiL;",  i1k'  iiuli- 
caU'd  wakT  rate  is 
ohlaiiicd.  Taking;"  llic 
fonnula  for  missing 
water,  3',  obtained 
from  the  o  r  i  ^i^-  i  n  a  1 
tests,  and  substitut- 
ing the  values  of  r 
from  tlie  a  s  s  u  m  e  d 
cards,  t  li  e  missinf^ 
water  fraction  is  ol)- 
tained.  Muhiplying 
the  indicated  water 
rate  at  each  load  by 
(i  +  3')  gives  the 
actual  water  rate, 
from  w  h  i  c  h  the 
curve  is  plotted.  The 
next  thing  needed 
is  the  quality  of 
the  exhaust  steam, 
both  of  the  high- 
pressure  cylinder 
and  of  the  low ; 
the  high-pressure  ex- 
haust quality  is  need- 
ed to  find  the  proba- 
ble trap  water  which 
is  abstracted  between 
the  high-  and  low- 
prcssui-e  cylinders. 
The  table.  Figure  2, 
gives  these  values  as 
computed  for  the 
59th  Street  installa- 
tion. The  method  of 
computing  the  qual- 
ity of  exhaust  steam 
is  simple  and  fairly 
accurate. 
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The  heat  contents  of  steam  after  passing  through  any  cycle  is 
equal  to  the  original  total  heat,  less  the  work  done  and  the  external 
losses.  For  the  high-pressure  cylinder,  the  external  losses  consist 
merely  of  radiation  and  conduction,  which  is  less  than  i  per  cent. 
The  work  done  in  B.t.u.  per  hour  is  2,545  x  i.h.p.  As  an  example, 
take  assumed  card  No.  i  from  the  table;  steam  ^  per  cent  wet  at 
195  pounds  absolute,  total  heat  =  1,195  B.t.u.  per  pound,  105,000 
pounds  per  hour;  1,195  ^'  105,000  =  125,475,000  B.t.u.  supplied  per 
hour;  .01  x  125,475,000  =  1,255,000  radiation;  3,020  i.h.p.  x  2,545 
=  7,690.000  work  done;   1,255,000  +  7,690,000  =  8,945.000.     Sub- 


ggo 

/ 

/ 

// 

/ 

aoo 

// 

< 

y 

r 

1 

/ 

ISO 

// 

1/ 

/ 

h 

'/ 

/ 

A  / 

7 

"  yl 

y 

/ 

// 

1 

0 

2 

iAO< 

0 

r 

/ 

/ 

/ 

y 

A-T 
+0  E 

otol  S 
Znc3in< 

:     pert 

i  r  ,  Var«obi« 

/ 

/ 

^// 

V 

E:Khou£.V  ,  Pe,-  Wr-    Var   t>f 

C'-  To-VqI   -SVeonn  Supplied 
fo  Cngi nc   ptr  h«~  ^Con&tant 

A 

A 

^ 

^ 

4- 

/ 

/ 

/ 

am   o\  Clnc^«ne, 
per  Hr,Con&^   ft-p 

VOO 

X 

■^ 

^ 

^ 

>o 

- 

A 

^ 

. 

AOO 

0          50c 

)0 

ENQII 

5  A  D 
70  c 

r 

80  p 

>o 

?>o  c 

n«;.  .^ 


VAklATION    Ol-    TUTAI.    STKAM     Sl'l'IM.I  i;il     ANII    TDTAI.    DKV    .STKAM     AVAll.AIU.K 

FOR  M)W-I'ki;ss(;kk  tukiunk,  with  kncmnk  load  fdk  vakiaiu.e 

ANII    CONSTANT    BACK     PRISSUKKS. 


R/:riri\c;    Tin-     rucwrocai ing    steam    hxcine.     719 

trading;  S.()45,()()()  lioin  iJ5,475,oou  leaves  \  \(),^t,o,cxx),  which  (h- 
\i(le(l  h\    105. ()()()  i;i\'cs    i.iio   I5.t.n.  jx-i-  pDiiiid. 

Al  a  receiver  pressure  oi  ^Y)./  pounds  al)S(jhUe,  t,ti()  W.t.u. 
per  pound  corresponds  to  a  cpiahty  of  93.5,  and  siniilarl)'  for  the 
other  loads. 

The  ((ualil\-  at  low-pressure  exhaust  is  ohlained  in  the  same 
manner,  onl\  llie  receiver  drip  hc-at  nnrst  also  he  taken  out;  and 
the  radiation  and  condition  losses  amount  to  nearly  2  per  cent; 
usini;-  the  same  card  as  an  example  we  have  1,195  X  105,000  = 
125,500,000  \\.{.u.  i)er  hour  supplied;  2  X  125,475,000  =  2,510,- 
000  radiation.  Jt  is  prohahle  that  the  receiver  wdll  send  the  steam 
to  the  low-pressure  cylinder  not  better  than  98  per  cent  quality, 
so  we  shall  have  i^'oin"-  to  the  low-pressure  cylinder  105,000  X 
(93.5  -|-  2)  =  100,300  pounds,  and  4,700  pounds  (Irijxs  removed. 
Receiver  pressure  39.7  pounds  absorption,  heat  of  drips  will  be 
236  B.t.u.  per  pound. 

Then  w^e  have  4,700  X  236  =  1,110,000  B.t.u.  per  hour  drip 
loss.  Total  i.h.p.,  5,936  X  2,545  =  15,100,000  Ji.t.u.  per  hour  + 
1,110,000  -\-  2,510,000  =  18,720,000.  125,500,000  —  18,720,000  = 
106,780,000  B.t.u.  per  hour  ^-  100,300  :=i  1,065  B.t.u.  per  pound. 

At  7  pounds  absolute  back  pressure,  this  corresponds  to  a 
quality  of  92.6  per  cent.  Consequently,  we  shall  have  at  this  load, 
available  for  use  in  a  low-pressure  turbine,  100,500  X  92.6  = 
92,900  pounds  of  dry  steam  at  7  pounds  absolute  pressure.  Per- 
forming this  for  all  the  cards,  we  get  curves  of  total  dry  steam 
available  for  low-pressure  turbine  at  all  loads.  Figure  3. 

For  these  conditions  a  turbine  could  be  obtained  with  guaranteed 
w^ater  rates  as  shown  in  Figure  4.  Picking  out  the  loads  of  engine 
and  turljine  at  any  given  total  dry  steam  cj[uantity,  and  dividing 
by  the  original  total  steam  supplied,  we  get  the  new  combined  unit 
water  rate,  plotted  in  Figure  5.  The  turbine  builders  allow  a  10 
.per  cent  margin  in  their  guarantee,  so  the  result  shown  by 
the  curve  could  probably  be  bettered.  In  the  case  of  the  59th 
Street  installation,  it  was  bettered  by  practically  one  pound  per 
kilowatt  hour  in  the  unit  w^ater  rate.  Part  of  this  was  due  to  the 
fact  that  the  loss  of  pressure  between  engine  exhaust  and  turbine 
nozzle  was  actually  only  0.65  pound,  whereas  the  calculations  and 
assumed  cards  were  all  based  on  a  loss  of  2  pounds.  This  meant  an 
increase  of  engine  power  amounting  to  about  305  indicated  horse 
power  without  increasing  the  steam  supply. 
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Sonic  of  this 
c  X  t  r  a  \v  o  r  k 
shows  its  effect 
on  the  exhaust 
steam  as  niois- 
tnre,  Init  there 
is  nevertheless 
(juite  a  savinj^. 

These  curves 
s  li  0  \v  w  h  a  t 
may  he  done 
with  a  lar^e, 
economical 
compound  Cor- 

,j      liss  engine  ;  hut 

(-1 

^      we    need   to 
g      know    the   pos- 
<      sihilitics    of    a 
^      smaller  engine. 
r^      As  an  example, 
p      let    us    take    a 
S      S  o  o    horse- 
^      power     com- 
^     p  o  u  n  d    high- 
"^    speed  engine, 
^     about  18  X  36  X 
16  inches,  turn- 
ing   up    about 
250  r.p.m.,  pis- 
ton valves,  au- 
tomatic govern- 
or. For  brevity, 
we    will    take 
only   the    full 
rated  load  con- 
dition,  suppos- 
ing it  to  be  the 
most  economic- 
al load. 
Let  initial 
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• 
steam  be  190  pounds,  about  i  per  cent,  wet,  vacuum  ay  inches,  cut- 
off Yi   stroke  in  high-pressure  cyHnder  at  500  brake  horse  power, 
cyHnder  ratio  about  4  to  i.    We  should  get  an  indicated  water  rate  of 
14  pounds  per  horse  power  per  hour ;  missing  water. 

I  +  r  I  +  /8 

y   =  120 =    120 =    .275. 

d\^np  18  V  250  X  195 

Actual  water  rate  will  then  be  1.275  X  14  =  17.85.  With  .90  me- 
chanical efficiency  this  will  give  19.83  pounds  per  brake  horse  power 
per  hour  =  27.4  pounds  per  kilowatt  hour  at  97  per  cent  generator 
efficiency. 

Refiguring  for  con-condensing  operation  in  conjunction  with  a 
low-pressure  turbine,  we  should  have  about  Y^  cut-off  for  full  load, 
(500  brake  horse  power  or  556  indicated  horse  power,  or  352  kilo- 
watts, back  pressure  16  pounds  absolute),  r  approximately  5.3. 

d  V  np 
Taking  y  =   120  we  have  y  =  .192. 

I  -\-r 

Indicated  water  rate  approximately  18  pounds  per  horse  power 
per  hour;  missing  water  at  .192  and  mechanical  efficiency  at  .90, 
gives  21.5  pounds  per  indicated  horse  power  per  hour;  actual  water 
rate,  or  23.9  pounds  per  brake  horse  power  per  hour,  equivaleht 
to  33.1  j)ounds  per  kilowatt  hour  at  97  per  cent  generator  efficiency, 
11,950  i)ounds  total  steam  per  hour. 

Quality  at  exhaust  will  be  92.1  figured  as  previously,  giving 
11,010  pounds  dry  steam  for  turbine  at  16  pounds  absolute.  A 
400-kilovvatt  maxinunn  rating  machine  would  do  a  kilowatt  hour 
on  31  pounds  steam  at  this  i)ressure  ;  this  would  give  356  kilowatts 
additional  outjjut,  with  a  um'l  water  rate  of  iC).S7  for  a  total  output 
of  70S  kilowatts. 

There  are  hundreds  of  indnstrial  plants  where  this  increase  of 
power  and  decrease  of  water  rate,  by  way  of  low-pressure  turbines, 
would  be  the  easiest  way  (iut  of  a  tight  sitnation,  for  there  are 
many  advantages  l)esides  first  cost  and  ecouivmy  to  be  considered. 
In  the  majority  of  cases,  increase  of  bnihh'ng  is  unnecessary  for  the 
ad(htion  of  the  turbines,  saving  an  expenditure  of  possibly  35  per 
cent  of  the  recpiired  outlay  for  machinery;  the  new  auxiliaries  are 
merely  substituted  for  the  ohl  engine  anxiliaries.  occupying  in  gen- 
eral no  more  space  (<hie  to  improved  design  in  \\\c  latest  machines). 
A  high-pres^nre  tnrl)ine  wonld  oi"enp\  ad(htional  space  over  the 
low-pressure  machine,  on  aeeonnt  of  achhng  another  set  of  anxil- 
iaries, and  might  force  the  erection  of  additional  building,   for  it  is 
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:i  fact  lliat  siiux-  llir  iisc  of  liii^li-spccMl  cni^incs  and  liirl)i]ics  has 
hcconu'  j^ciu'ral  for  niodn-aU'  powers,  it  is  the  l)oilcTs  and  auxiliaries 
that  (k'tcM-ininc  the  space  re(|nired.  I\on^lil\',  the  auxiliaries  will 
oceupN'  a  lloorini;'  space  one  and  one-lialf  times  as  great  as  the  unit 
served.  And  tlie  additional  pipiui;'  required,  (j^ractically  duplicating 
the  engine  e(iuipnient  in  that  res])ect)  would  also  he  likely  to  make 
more  huilding  room  necessary,  in  the  case  of  the  high-i)ressure  tur- 
hine  or  engine  added. 


ric.    (;.      ii(/r-\\  1:1.1,    ruMPS    for    i.^.ooo-kilowatt  engine-turbixe  uxit. 

Only  one  pump  is  used;  the  other  is  reserve.     Comparison   with  the  3G-in.   circulating-water 
pipe   overhead   shows   the   small    size   of   these    i)unips. 

The  extra  piping  for  a  low-pressure  turbine  is  comparatively 
small ;  for,  although  it  is  large  size,  it  is  made  as  short  as  possible 
by  putting  the  turbine  as  close  against  the  engine  as  may  be.  The 
advantages  from  these  points  of  view  are  perfectly  obvious  and  do 
not  need  elaborating — always  remembering  that  the  combined  unit 
is  not  in  general  proposed  for  initial  installation,  hut  chiefly  to  add 
power  to  reciprocating  plants  already  installed.  To  show  more 
forcibly  the  influence  that  recent  designs  have  had  on  the  size  of 
auxiliaries,  Figure  6  shows  the  hot-well  pumps  used  for  removing 
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condensation  from  the  condenser.  They  are  two-stage  turbine 
pumps,  driven  at  1,200  r.p.m.,  one  by  a -20  horse-power  steam 
turbine,  and  the  reserve  pump  by  a  motor.  The  whole  pump  could 
almost  be  put  inside  the  circulating  water  pipe  above  it.  This  type 
of  pump  requires  no  attention  but  lubrication;  and  wear  is  imper- 
ceptible. The  circulating  pump  engine  is  shown  in  Figure  7 ;  the 
pump  can  just  be  seen  beyond  the  engine.  This  outfit  consists  of 
a  500  horse-power  American  Ball  Engine,  angle  compound,  and  a 
30-inch  Worthington  centrifugal  pump,  and  occupies  a  floor  space  of 
about  18  X  16  feet,  which  floor  space  was  completely  occupied  by 
the  vertical  Corliss-driven  reciprocating  pump  originally  serving 
the  engine;  the  original  pump  was  28  feet  high,  the  new  pump  is 
but  10  feet.  Of  course,  this  is  rather  an  extreme.  At  another 
I)lant,  a  14  X  14-inch  high-speed  engine  driving  an  18-inch  cen- 
trifugal pump  is  doing  the  same  work  as  the  old  pump  at  59th 
street,  and  occupies  a  floor  space  of  10  x  12  feet,  being  8  feet  high. 
These  floor  spaces  include  passage  room  around  the  machines.     A 


Mc.   7.     (  ik(  ri.AriNC  \v.\  ri:K  I'I'mp  iok    i5,cx)u-Kii.()\VAri-  i omiwnation    unit. 

Till-    pump   ami    tnKiiu-    oicnpy    tlw    samr    Hoor    spaci-    atul    oiu-  tliinl    the    saiiu-    liriKlit    as    tile 
orittiiial    IM  in.    ircipiocatiiiK    piiiiip   sup|>tyiiiK    the    i'iikiiu'    only. 
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.-till  smalK'r  iiisiajlalidu  i-oiild  hi-  made  if  a  tui'hiiu'-drix'cn  puiiii) 
were  used;  this,  for  the  30  inch  size,  would  occupy  a  si)ace  of 
K)  1)\-  S  feel  and  (*  feet  In.L^li. 

All  the  computations  up  to  this  ])oi!it  ha\'e  been  made  on  a  basis 
of  saturated  steam  su])plied  to  the  en,L;inc.  lUit  there  is  one  easy 
way  of  materially  addini;-  to  the  efficiency — by  superheatini;-.  Nearly 
all  plants  would  stand  a  moderate  degree  of  superheat,  say  not 
more  than  100  per  cent,  wdthout  trouble  from  cast-iron  fittings  or 
lubrication.  Another  ])oint  in  favor  of  moderate  su])erheat,.  or 
what  amounts  to  the  same  thing,  reheating,  is  that  the  low-pressure 
turbine  sufYers  very  material!}-  in  water  rate  if  fed  with  wet  steam, 
and  it  is  a  very  difficult  matter  to  remove  the  moisture  front  the 
engine  exhaust  and  it  is  practically  impossible  to  remove  the  last 
I  per  cent  wdthout  reheating.  The  saving  is  practically  all  made 
in  the  first  75  per  cent  of  superheat  at  the  engine  throttle.  The 
saving  can  be  calculated  approximately.  As  soon  as  enough  super- 
heat has  been  added,  so  that  the  steam  is  always  dry  in  the  cylinder, 
that  portion  of  the  missing  water  which  is  condensation  will  prac- 
tically disappear ;  for  as  soon  as  the  cylinder  is  entirely  dry,  the 
surface  resistance  to  transmission  of  heat  is  enormously  increased, 
so  that  very  little  heat  transmission  per  cycle  occurs.  This  renioves 
the  chief  loss  from  moisture.  The  leakage  past  valves  and  piston 
is  changed  from  w^ater  leakage  to  steam  leakage,  under  superheat, 
consequently  the  leakage  is  cut  down  to  about  i/io  or  1/20  of  the 
leak  W'ith  saturated  steam  (since  the  viscosity  of  water  is  so  low  at 
temperatures  above  212  degrees,  and  the  specific  volume  of  water  is 
so  much  less  than  that  of  steam).  So  that  of  the  w-ater  missing  with 
saturated-steam  condition  there  would  be  only  8  to  10  per  cent  with 
superheated    steam. 

Refiguring  one  case  of  the   15,000  kilowatt  engine-turbine  com- 
bination— Xo.   3,   Figure   2 — for    superheated    steam,     150    degrees 
superheat  at  throttle,  all  other  conditions  the  same. 
3'  =  .156  X  .10  =:  .016  under  superheat. 

2.19 

Actual  water  rate  13.6  X   1.016  X ==  12.3. 

2.47 

2.19  ^  sp.  vol.  sat.  steam  at  210  pounds. 

2.47  =  sp.  vol.  super,  steam  at  210  pounds. 

B.t.u.  su]:)plied  =  12.3  X  9^3^^  X  I1259  =  152,000,000  per  hour. 

Radiation,  i  per  cent.  1,520,000  l).t.u.  i)er  hour. 

12,940,000 

Horse  power  work,  B.t.u.  per  hour. 

14,461,000 
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lA-;i\inL;'     ' :=   1,140   IJ.t.n.  pel"  poinid  at  52.2  aljsolulc. 

T  2  T  .oon 

This  i^ivcs  a  (|uality  of  </).5.  I'v  cheat  in  t,^  to  kjo  deforces  sui)cr- 
lioat  attain  rcM|iiircs  (1,225  —  1J4<^J  X  121,000  =  10,280,000 
ll.t.ii.,  or  the  c(|ui\ak'nl  of  S.hSo  pounds  live  steam,  considering^ 
the  hot  water  (h-ained  away  from  the  rehcater  ccjils  as  recovered  for 
feed  water,  since  it  is  clean. 

This  leaves  a  (pialily  at  low-i)res>ure  exhaust  of  96  ])cr  cent, 
fii^-ured  as  hefore.  The  turhine  will  have  availahle  116,200  ])ounds 
of  dry  steam,  which  will  be  used  at  about  the  same  water  rate  as 
the  amount  available  with  saturated  steam,  since  the  pressure  is  the 
same,  i^ivini^'  an  output  of  about  4,200  kilowatts  on  the  turbine.  The 
resulting-  unit  w^ater  rate  is,  therefore, 

121,000  +  8,180 

=  II. 9  pounds  per  kilowatt  hour. 

6,710  +  4,200 

This  amounts  to  a  saving  of  12  per  cent.  lUit  all  of  these  calcula- 
tions on  saving  by  superheat  are  very  uncertain. 

The  point  which  remains  to  be  considered  is  alteration  of  design 
of  the  engine  to  suit  the  requirements  of  operation  as  the  high- 
pressure  member  of  a  combination  unit,  and  is  summed  up  in  four 
points :  reduction  of  condensation  missing  water ;  reduction  of  leak- 
age ;    higher  speeds  in  large  sizes ;    and  better  lubrication. 

Superheat  will  eliminate  the  condensation  and  most  of  the  leak- 
age ;  poppet  valves  are  practically  entirely  tight,  and  are  the  only 
valve  suited  for  superheat ;  it  follows  that  the  poppet  valve  in  some 
form  must  become  the  standard  valve.  New  piston  packings  will 
have  to  be  designed,  probably  with  more  parts  and  more  separate 
narrow  sliding  surfaces — multiple  rings,  perhaps.  Higher  speeds 
l)oint  to  single-acting  engines,  although  Americans  have  never  looked 
upon  these  with  much  favor.  The  Germans  have  been  very  suc- 
cessful with  their  engines,  getting  much  better  water  rates  in  smaller 
sizes.  Their  favorite  type  is  poppet-valved  throughout,  either  hori- 
zontal or  vertical,  and  valves  driven  by  a  geared  lay  shaft.  In  Eng- 
land several  builders  (notably  Willans)  make  very  successful  single- 
acting  engines  with  very  high  speeds,  and  very  good  water  rates. 
It  looks  as  if  the  trend  would  be  toward  some  hybrid  design,  made 
up  of  the  best  features  of  both  German  and  English  types.  The  only 
field  in  which  the  large  reciprocating  engine  is  solidly  entrenched, 
and  for  which  it  must  now  be  designed,  is  for  high-pressure,  non- 
condensing    conditions,    either    wdiere   'exhaust    steam    is    used    for 
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heat  or  industrial  purposes,  or  for  use  with  low-pressure  turbines. 
There  are  some  cases,  chiefly  in  manufacturing-  plants,  and  also  in 
power  plants,  where  the  load  factor  is  over  50  per  cent,  in  which 
an  initial  installation  of  high-pressure  engines  and  low-pressure  tur- 
bines would  be  the  cheapest  way-  to  produce  power,  because  the  low 
operating  cost  more  than  offsets  the  high  first  cost.  Total  power 
cost  is  made  up  of  two  portions ;  fixed  charges  and  operating 
charges. 

Figure  8  shows  cost  of  power  from  a  high-pressure  turbine  in- 
stallation and  an  engine-turbine  combination  as  presented  in  a  paper 
before  the  American  Institute  of  Electrical  Engineers  by  Mr.  H.  G. 
Stott,  whose  kind  permission  has  allowed  the  use  of  the  curves  in 
this  connection.  This  shows  clearly  how  the  increasing  influence  of 
fixed  charges  at  low  load  factor  offsets  the  saving  in  coal  and  water 
by  the  more  economical  combination  unit.  The  arrangement  of  the 
curves  allows  of  the  use  of  any  operating  charge  as  altered  by  dif- 
ferent costs  of  coal  and  water,  w:ith  the  same  plant  cost.  With  the 
condition  assumed,  at  35  per  cent  load  factor,  the  power  cost  from 
both  types  of  plant  is  the  same.  Above  this  point,  the  combination 
type  is  cheaper ;  and  below,  the  turbine  alone  is  cheaper. 


COSTS  OF  MACHINE-TOOL  OPERATIONS  IN 
STEAM-ENGINE  MANUFACTURING. 

By  Wm.  O.  Webber. 

Mr.  Webber's  cost  data  are  gathered  within  recent  years  from  his  own  experience  in 
the  management  of  machinery-building  works  in  the  eastern  United  States.  Careful  recon- 
sideration of  the  figures,  and  comparison  with  like  costs  in  other  shops,  shows  that  any 
improvement  in  tools  since  Mr.  Webber's  tables  were  compiled  is  about  offset  by  rise  in 
wages,  so  the  data  correctly  represent  average  present  performances.  Special  interest 
attaches  to  Mr.  Webber's  testimony  on  pages  733  et  seq.  to  the  improved  efficiency  brought 
about  by  attention  to  some  of  the  "Twelve  Principles"  laid  down  by  Harrington  Emerson 
in  the  series  of  articles  now  appearing  elsewhere  in  these  pages. — The  Editors. 

AN  intimate  and  personal  knowledge  of  the  different  processes 
and  methods  of  doing  machine-tool  work  is  very  essential 
to  the  evolution  of  a  proper  system  of  piece  and  premium 
work.  It  is  a  fatal  mistake  to  make  a  price  so  large  at  first  as  to 
necessitate  or  even  to  tempt  a  cutting  down  at  some  later  period,  as 
this  always  makes  trouble  and  creates  a  feeling  of  uncertainty  and 
suspicion  on  the  part  of  the  employee.  It  is  a  great  deal  better  to 
make  the  first  price  so  small  that  you  practically  have  to  guarantee 
the  average  day's  wages  for  that  class  of  work,  in  order  to  get  the 
employee  to  make  a  strenuous  effort  to  better  it. 

In  making  such  prices  it  is  a  fatal  mistake  also  to  jump  at  a  con- 
clusion or  to  guess  at  the  price;  the  more  intelligent  way  is  mentally 
and  personally  to  go  through  the  several  forms  of  operations  upon 
the  identical  piece  of  work  under  question,  and  to  estimate  carefully 
the  time  necessary  to  set  the  piece  in  the  machine,  to  calculate  the 
square  inches  of  surface  to  be  machined  and  the  number  of  cuts  re- 
quired to  complete  the  machining,  the  feed  which  can  be  carried  for 
the  respective  cuts,  and  the  time  necessary  to  accomplish  the  given 
results,  and  then  to  convert  these  data  into  an  average  cost  per  hour 
for  the  kind  of  labor  required. 

Some  results  obtained  experimentally  in  various  classes  of  metal- 
cutting  work  are  noted  in  the  accompanying  tables.  The  first  of  these 
tables,  on  page  730,  shows  machining  costs  on  connecting  rods  for 
small,  simple  horizontal  engines,  where  the  work  was  done  in  lots  of 
20  parts  each.  Some  interesting  data  were  obtained  as  to  the  relative 
cost  of  forging  and  machining.     For  instance,  these  connecting  rods 
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COSTS   or  MACHINE-TOOL   OPERATIONS.  731 

wore  made  largely  from  round  iron  with  ends  upset  to  form  tlic  rect- 
angular parts  to  which  the  brasses  and  straps  were  attached,  the  rods 
being  then  turned  a  double  taper  from  the  center,  reducing  toward 
each  end.  Forging  at  the  price  given  (which  included  the  straps 
and  keys  for  each  size  rod)  left  a  surplus  of  stock  to  be  turned  off 
in  the  lathe  between  the  square  ends,  or  (in  shop  parlance)  the  "stub 
ends."  It  was  therefore  determined  to  forge  the  rods  more  closely  to 
the  finished  size ;  but  the  saving  in  turning  was  more  than  made  up  in 
the  extra  cost  of  Wacksmithing,  lathe  work  costing  only  about  19 
cents  an  hour  as  against  the  cost  of  45  cents  per  hour  for  blacksmith, 
helper,  and  fire. 

Some  more  interesting  figures  were  obtained  in  different  methods 
of  doing  the  work,  that  is  machining  straps  on  the  shaper  as  against 
doing  the  same  work  on  a  planer,  and  milling  brasses  on  a  milling 
machine,  as  against  doing  the  same  work  on  a  shaper. 

It  will  be  noted  also  that  there  are  two  prices  given  for  lathe  work, 
the  price  for  two  lathes  being  cheaper  than  that  for  one  lathe.  In 
this  latter  case  the  \vorkmen  would  rough  out  on  the  one  lathe  and 
finish  on  the  second.  This  difference  of  price  in  connection  with  the 
use  of  more  than  one  tool  is  emphasized  in  the  turning  of  crank  shafts 
for  these  same  centre-crank  engines  for  instance. 

In  roughing  out  the  workmen  could  easily  run  two  lathes  or  in 
finishing  it  paid  him  to  hire  an  apprentice  at  a  fixed  rate  to  assist  him 
in  running  the  three  lathes. 

COSTS     OF     OPERATIONS     ON     CENTRE-CRANK     SHAFTS. 

Turning  (each)  Turning  Slotting  Key 

Size.                          I  Lathe.  2  Lathes.  3  Lathes.  Discs.  Discs.  Seating. 

8x12 $1.80        $1.15        $1.00  $0.35  $0.31  $0.20 

9x12 1.80           1. 15           i.oo  0.35  0.31  0.23 

10x12 2.00           1.40           1.23  0.40  0.33  0.24 

10x15 2.50           1.65           1.44  0.45  0.40  0.27 

11x15 2.60           1.70           1.49  0.50  0.40  0.30 

12x16 3.00          2.20           1.75  0.60  0.45  0.34 

14x16 3.15           2.40          2.00  0.70  0.50  0.38 

A  large  saving  in  cost  was  made  by  tapping  the  holes  which  had 
to  be  threaded  in  the  cylinders  by  machinery  at  the  same  time  that 
the  holes  in  the  cylinders  were  being  drilled ;  for  instance,  in  a  10  by 
12  cylinder  there  are  sixteen  holes  which  average  ^  of  an  inch  and 
sixteen  small  holes  for  attaching  the  sections  of  the  jacket  to  the  cyl- 
inder. The  price  for  drilling  all  of  these  holes  was  32  cents,  or  a  cent 
per  hole ;  nineteen  of  these  holes  could  be  tapped  on  the  machine  at  a 
cost  of  19  cents,  or  i  cent  per.  hole,  which  is  very  much  cheaper  than 
they  could  be  tapped  by  hand  afterwards. 
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COSTS   OP  MACHINE-TOOL   OPERATIONS.  y^;^ 

ll  may  seem  strange  to  make  i)iecc  work  i)rices  on  general  labor- 
ing, but  unloaclin<4  iouiulry  sand  was  clone  for  lo  cents  per  ton, 
wiiereas  12  cents  per  ton  was  paid  for  nnloading  coal,  because  it  was 
dirty,  and  1^^  cents  per  ton  was  paid  for  unloadinj^  pig  iron  because 
of  tlie  wear  and  tear  on  the  leather  mittens  or  'liand  holds"  which 
the  men  were  obliged  to  wear  in  doing  the  latter  work. 

Too  nuich  cannot  be  said  regarding  the  economies  secured  by 
])roviding  proper  facilities  for  doing  work.  At  one  plant  where  I  took 
hold  of  this  subject,  they  had  always  been  behind  in  the  matter  of 
common  grate  bars  as  furnished  for  horizontal  tubular  boilers.  In 
fact,  the  plant  was  usually  three  weeks  to  three  months  behind  in 
shipping  these  grates,  so  that  it  got  to  be  a  scandal  for  a  consumer 
10  receive  a  car  load  of  boilers  and  accessories,  to  have  time  enough 
to  unload  the  boiler,  set  it  up,  get  it  bricked  up  and  all  piping  con- 
nections made,  and  then  have  to  wait  three  or  four  weeks  before  get- 
ting the  grate  bars. 

Upon  investigating  the  conditions  it  was  found  that  the  grate-bar 
patterns,  which  were  of  wood,  were  old,  twisted,  and  did  not  draw 
properly.  The  flasks  used  for  moulding  these  grates  were  in  similar 
condition.  Of  the  grates  moulded  during  any  given  date  fully  35 
per  cent  were  lost  in  casting,  and  it  was  almost  impossible  to  get  a 
moulder  to  undertake  the  "job"  of  moulding  grates,  so  that  each  per- 
son w'as  given  some  grates  to  mould  in  order  to  distribute  the  curse. 
I  went  to  work  and  had  an  entirely  n-ew  set  of  grate-bar  patterns 
made  of  iron,  finished  all  over,  rusted  and  waxed,  with  two  sets  of 
holes  tapped  for  rapping  and  draw  irons.  I  then  had  a  set  of  hinged 
cast-iron  flasks  made,  just  taking  three  pieces  of  double-bar  grate. 
We  gave  all  these  grates  to  one  moulder,  paying  him  43^  cents  for  a 
36-inch  grate.  In  a  very  short  time  he  was  making  from  $3.50  to 
$4.50  per  day,  and  the  loss  of  grates  in  casting  did  not  amount  to  5 
per  cent.  It  did  not  pay  to  have  moulders  doing  laboring  work,  so 
that  we  evolved  the  scheme  of  having  a  laboring  gang  come  in  about 
9  o'clock  in  the  evening,  shake  out  all  the  flasks,  and  take  the  red- 
hot  castings  out  of  the  foundry  proper;  another  laboring  gang  came 
in  at  about  4  o'clock  in  the  morning,  and  cleaned  up  each  moulder's 
floor,  brought  in  from  the  sand  sheds  fresh  sand,  which  had  be^n 
properly  tempered  the  day  before  by  machinery,  and  made  up  the 
moulder's  floor  with  a  row  of  properly  tempered  old  and  new  sand. 
This  same  gang  brought  in  the  patterns  to  be  used  on  each  particular 
floor  and  all  the  flasks  and  moulding  boards  for  each  particular  pat- 
tern, all  of  which  were  piled  symmetrically  so  that  when  the  moulder 
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COSTS    OF   VARIOUS    MACHINE    OPERATIONS    ON    STEAM    ENGINES. 


BEDS. 

Drilling 

Size  of                                       Pillow  Other 

Engine.                                      Blocks.  Holes. 

8x12 $0.12  $0.27 

9  X  12 0.12  0.29 

10  X  12 0.14  0.29 

10  X  15 0.16  0.35 

11x15 0.18  0.40 

12  X  16 0.20  0.45 


Planing. 
$0.50 
0.50 
0.60 
0.70 
0.80 
0.90 


Babbetting 

and  Putting 

in  Studs. 

$0.90 
0.90 

1.05 
115 
1-25 
1.60 


CYLINDERS. 


Size  of  Boring 

Engine.  I  Mch 

8  X    12 $0.76 

9  X    12 0.80 

10  X   12 0.88 

10  X    15 0.96 

11  X    15 1.02 

12  X   16 1. 12 

14   X    16 1.44 


2  Mch. 
$0.60 
0.64 
0.70 
0.77 
0.82 
0.90 

115 


Planing. 

$0.50 
0.65 
0.70 
0.85 
0.85 

0.95 
1.20 


Vise 
Work. 

$1.15 
1.20 
1.20 
1.30 
1.60 
1.60 
2.25 


Turning 
Heads. 

$0.22 
0.25 
0.30 
0.30 

0.35 
o.io 

0.60 


PISTONS. 


Size  of 

Engine.  Turning. 

8  X  12 $0.80 

9  X  12 0.88 

10  X  12 i.oo 

10  X  15 1.00 

11  X  15 1.20 

12  X  16 1.25 

14  X  16 1.50 


Drilling. 
$0.12 
0.15 
0.20 
0.20 
0.20 
0.25 
0.30 


Bolt  Cutter 
on  Rods. 
$0.12 
0.15 
0.20 
0.20 
0.20 
0.25 
0.3b 


Drilling 

$0.25 
0.29 
0.32 
0.34 

0.37 
0.40 

0.45 


Rings, 
Turning. 

$0.13 
0.14 
0.15 

0.15 
0.16 
0.17 
0.19 


SLIDES. 

Size. 

PI 

aning  Top. 

Drilling. 

8  X  12 

$0.00 

$0.07 

9  X  12 

0.40 

0.07 

10  X  12 

0.40 

0.07 

10  X   15 

0.45 

0.07 

II  X  15 

0.55 

0.07 

12    X    16 

0.70 

0.08 

14  X    16 

1.00 

0.10 

STEAM 

Size. 
8  X  12 

12 

12 

15 

15 
16 

16 


CHEST   COVERS. 

Planing.      Milling. 


9 
10 


10  X 

I  I     X 


12 
14 


$0.27 
0.30 
0.30 
0.32 

0-35 
0.40 
0.50 


$0.15 
0.17 
0.20 
0.22 
0.25 
0.25 
0.30 


Tt  may  seem  a  difticult  tiling  to  make  piece  work  prices  on  painting, 
including  the  striping,  of  such  things  as  engines,  but  for 

luigines  18  X  12  to  10  X  12  the  price  was  $0.80, 
10  X  15  to  12  X  16  "  "  "  0.90, 
13  X  16  to  14  X  18     "         "       "       1.00,  including  varnishing. 

These  prices  included  varnishing  also. 


COSTS   OF  MACHINE-TOOL   OPERATIONS. 
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arrived  he  found  the  pattern  he  was  to  work  on,  the  quantity  which 
he  was  to  make  chalked  on  it,  the  sand  and  flasks  to  work  with;  and 
as  soon  as  he  was  through  moulding  in  the  afternoon  he  returned  his 
pattern  to  the  foundry  pattern  room,  re-marked  to  suit  the  number 
of  moulds  he  had  made.  This  was  again  checked  by  the  foreman 
of  the  laboring  gang  with  the  number  of  good  castings  removed  to  the 
cleaning  room,  a  record  being  kept  of  the  difference  between  pieces 
moulded  and  good  pieces  secured ;  this  increased  the  efficiency  of  that 
particular  foundry  fully  33  per  cent. 

TIME    REQUIRKD    TO    TURN,     KEY-SEAT,     AND     BALANCE,     PULLEYS,     PER     INCH 

WIDTH   OF  FACE. 

Allowance  is  made  for  Pulleys    in  rough,  liours  and  decimal  parts  of  an  hour. 

Hours  Hours  Hours 

Required  Required  Required 

to  Turn  to  Turn  to  Turn 

Balance  Balance  Balance 


Diameter 

and  Key-Seat 

Diameter 

and  Key-Seat 

Diameter 

and  Key-Sea 

of  Pulley 

Pulley 

of  Pulley 

Pulley 

of  Pulley 

Pulley 

Inches. 

I  in.  Wide. 

Inches. 

I  in.  Wide, 

Inches. 

I  in.  Wide. 

6 

.283 

54 

1.789 

100 

Z-^Z 

8 

.346 

56 

1.852 

102 

3.29 

10 

.408 

58 

1-915 

104 

3.35 

12 

•471 

60 

1-977 

106 

3-41 

14 

.534 

62 

2.040 

108 

3-47 

16 

.585 

64 

2.100 

no 

3-54 

18 

.648 

66 

2.160 

112 

3.60 

20 

.711 

69 

2.220 

114 

3.66 

22 

•774 

70 

2.280 

116 

3-72 

24 

.836 

72 

2.350 

118 

3.80 

26 

.899 

74 

2.41 

120 

384 

28 

.962 

76 

2.47 

122 

3-90 

30 

1.026 

78 

2.54 

124 

4.96 

32 

1.083 

80 

2.60 

126 

4.00 

34 

1. 151 

82 

2.68 

128 

4.06 

36 

1.213 

84 

2.72 

130 

4.12 

38 

1.276 

86 

2.79 

132 

4.18 

40 

1-339 

88 

2.85 

134 

4-25 

42 

1.402 

90 

2.91 

136 

4-31 

44 

1465 

92 

2.98 

138 

4.37 

46 

1.528 

94 

3.00 

140 

4.43 

48 

1.590 

96 

3.00 

142 

4.49 

50 

1.663 

98 

3.16 

144 

4.54 

As  another  instance  of  economies  secured  by  provision  of  facilities 
for  doing  work,  I  have  quite  often  had  a  workman  come  to  me  and 
voluntarily  ofifer  to  take  a  certain  line  of  work  at  a  cut  in  the  then 
prevailing  price  list,  if  I  would  give  him  certain  facilities.  In  one 
case  such  a  proposition  was  made  on  the  condition  that  I  should  give 
the  man  all  of  a  certain  class  of  work.    In  this  case  the  workman  was 


Punching  and  Reaming 

5  cents 

Flue  Holes, 

6  cents 

30  cents 

8  cents 

per  Hundred 

12  cents 
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planing  cylinders,  but  his  planer  was  not  large  enough  to  permit  him 
to  plane  the  largest  two  sizes  handled  in  that  shop.  He  offered  to  take 
all  the  cylinders  at  a  10  per  cent  reduction  if  I  would  give  him  a 
new  planer  large  enough  to  take  all  of  the  cylinders,  and  then  give 
him  all  of  the  cylinders  to  do,  and  this  in  spite  of  the  fact  that  the 
planer  which  he  was  then  working  on  was  a  relatively  new  modern 
planer. 

COSTS    OF    VARIOUS    OPERATIONS    ON    STANDARD    BOILERS;    HAND    WORK. 

Setting  Flues, 
i^-inch  and  2-inch  flues, 

3-inch  flues, 
3^-inch  and  4-inch  flues, 

6-inch  flues, 

Chipping  Edges  of  Sheets  of  Boilers,  43/2  cents  per  lineal  foot. 

Caulking,  2  cents  per  lineal  foot. 

Punching  Rivet  Holes,  15  cents  per  hundred. 

Riveting  Boilers  with  either  steam  or  hydraulic  rivets,  40  cents  per  hun- 
dred rivets,  an  average  day's  work  being  about  one  thousand  ^-inch 
rivets. 

Stay  Bolts,  3^  cents  each  for  tapping,  putting  in,  and  driving. 

Premium  Work. 

I  hav€  often  found  it  of  material  advantage  to  pay  an  extra  price 
on  an  extra  production,  although  it  made  the  average  cost  of  the  total 
output  of  such  a  piece  more  than  the  average  piece-work  price.  Or- 
dinarily this  would  not  seem  to  be  profitable,  but  it  often  happens 
that  the  production  of  two  more  pieces  of  a  particular  part  increases 
the  whole  capacity  of  the  plant  just  so  much,  say  10  per  cent,  or  even 
5  per  cent,  without  any  increase  in  the  cost  of  the  other  parts,  with,  of 
course,  collateral  saving  in  general  expense.  It  also  has  a  further 
effect  of  prodding  along  other  workmen  or  departments,  as  among 
good  honest  workmen  there  is  an  inherent  dislike  to  feel  that  they 
are  holding  back  the  work  or  that  the  output  is  waiting  for  them. 

A  further  exemplification  of  this  spirit  is  shown  by  the  advantages 
gained  in  putting  up  on  a  large  blackboard,  so  that  all  of  the  work- 
men in  the  shop  can  easily  see  it,  the  date  at  which  a  set  of  machines 
was  put  into  the  shop,  and  the  date  at  which  they  are  expected  to  be 
completed,  and  stating  the  total  number  of  hours  in  which  a  previous 
similar  lot  was  completed.  The  men  invariably  want  to  beat  their  own 
record. 
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Editorial   Comment 


Accident  and  Conquest.  of  necessity  extremely  frail  in  conipari- 

NOTllh^R     Zeppelin     dirijj^ible     lias      son  with  any  other  form  of  vehicle  used 


gone  the  way  of  its  several  prede- 
cessors (fortunately  without  loss  of  life 
to  passengers  or  crew)  and  the  first 
conunercial  aerial  transportation  enter- 
prise ends  almost  before  it  had  begun. 
Those  enthusiasts,  however,  who  see  the 
"conquest  of  the  air"  in  every  flight  that 
ends  without  actual  disaster,  will  be  only 
briefly  if  at  all  cast  down.  They  forget 
that  conquest  consists  not  in  ability  to 
raid  the  enemy's  country  hither  and  yon, 


for  traffic  or  transportation;  second,  that 
these  relatively  frail  craft  must  always 
be  subject  to  an  extreme  violence  of  the 
medium  navigated — a  violence  relatively 
far  greater  than  that  of  any  other  me- 
dium practically  navigated  by  man; 
third,  that  any  serious  accident  resulting 
from  either  the  frailty  of  the  craft  or 
the  violence  of  the  medium  almost 
necessarily  involved  wholly  fatal  results. 
These  obstacles  are  of  a  different  or- 


occasionally  or  even  frequently,  when  der  from  those  that  opposed  the  prac- 
his  forces  are  absent,  but  in  ability  to  tical  success  of  the  railway  or  the  steam- 
occupy  that  country  permanently  and  se-  ship;  and  there  is  not  now,  as  a  treasury 
curely  against  any  violence  the  enemy  to  draw  from,  such  an  enormous  unreal- 
can  offer.  It  is  on  this  point  that  acci-  ized  margin  of  mechanical  knowledge  as 
dents  of  the  class  of  the  repeated  de-  lay  ahead  of  the  inventor  of  the  steam 
structions  of  Zeppelin's  ships  teach  a  engine.  Like  many  other  developments 
lesson  wholly  different  from  that  con-  heralded  as  revolutionary,  but  probably 
veyed  by  the  deplorable,  but  probably  in  more  limited  degree,  aerial  navigation 
wholly  accidental,  destruction  of  the  will  serve  some  few  purposes,  old  or 
Erbsloeh.  new,  better  than  other  agencies.  It  does 
As  we  have  said  before  in  these  pages,  not  seem  likely  that  any  of  these  pur- 
there  is  no  fundamental  reason  why  the  poses  will  be  of  much  economic  impor- 
best  present  aviation  records,  in  any  di-  tance.  It  does  not  seem  likely  that  aerial 
rection,   should  not  be  enormously   and  vehicles  can  ever  be  depended  upon  to 


even  indefinitely  excelled — under  special 
conditions.  There  is  no  fundamental 
reason  why  a  dirigible  airship  should 
not  cross  the  Atlantic — under  special 
conditions.  Yet  the  air  would  be  as  far 
from  conquest  as  ever,  because  the  con- 
ditions making  up  the  largest  factor  in 
the  favorable  result  are  special — acci- 
dental   or    occasional,    wholly    meteoro- 


perform  even  these  services  infallibly. 
It  seems  highly  improbable  that  the 
navigation  of  the  air  has  any  serious 
meaning  for  the  serious  transportation 
and  traffic  problems  of  the  world. 


The  Bureau  of  Mines. 
/^UR  editorial  last  month  on  the  Bu- 


reau  of   Mines   called    forth   very 

logical — now,  and  in  our  opinion  always,  interesting  comments  from  some  of  the 

wholly  beyond  the  control  of  the  aviator  leading  mining  engineers  of  the  United 

or  aeronaut.  States;    but    the    appointment    of    Mr. 

In  our  belief,  there  are  several  funda-  George  Otis  Smith  as  acting  director  of 

mental  facts  or  factors  that  remove  the  the  new  Bureau,  and  the  transfer  of  the 

solution  of  the  problem  of  "conquest  of  entire  technologic  branch  of  the  United 

the    air"    to    an    inaccessible    distance.  States   Geological   Survey   with   its   per- 

These  are:     First,  that  all  air  craft  are  sonnel,   property,   and   equipment  to  the 
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Bureau  of  Mines,  forestalls  further  dis- 
cussion of  the  subject.  In  substance, 
the  same  work  will  be  carried  on  by  the 
same  men.  It  is  to  be  assumed,  there- 
fore, that  the  methods,  the  efficiency, 
and  the  scientific  standing  of  the  inves- 
tigations will  be  unchanged;  and  there 
remains  only  the  question  whether  the 
change  of  spirit  or  purpose,  imposed  or 
implied  by  the  act  of  Congress  creating 
the  Bureau,  will  induce  a  sympathetic 
change  on  the  part  of  mine  owners  and 
managers  that  will  in  a  more  or  less  tan- 
gible way  influence  the  results. 

It  is  interesting  to  note  that  out  of  a 
little  more  than  $500,000  appropriated  in 
total  for  the  Bureau,  including  salaries, 
rent  and  expenses  of  removal,  $310,000 
is  devoted  to  the  investigation  of  mine 
accidents,  and  under  the  plans  approved 


or  metallurgist.  Indeed,  in  no  part  of  the  ' 
field  is  there  any  close  analogy  to  agri-  ' 
culture,  which  is  carried  on  by  small  in-  1 
dividual  enterprise  incapable  of  making  j 
far-reaching  investigations.  Mining  is  j 
generally  in  the  hands  of  large  corpora- 
tions, already  energetic  in  research  and  ; 
in  improvement  of  methods.  It  is  to  be  ' 
inferred  that  in  some  other  way  the 
Bureau  of  Mining  will  contribute  to  eco-  j 
nomic  advantage  and  the  general  good.  ; 


'X'HE  adjustment  of  the  threatened  la- 
bor  troubles   on   the   Pennsylvania  j 
Lines  is  a  happy  exhibition  of  the  good 
wrought  by  patient  conference,  and  of  the  j 
power  of  the  Fair  Deal  to  prevail,  stead-  j 
ily    though    quietly,    against    even    the 
threatened  sway  of  the  Big  Stick.     It  is 


an  eminently  common-sense  adjustment  '. 
by  the  Secretary  of  the  Interior  about  ^^  questions  that  at  one  time  seemed  1 
two-thirds  of  this  sum  will  be  spent  on      jj^^j^  ^^  j^^^j  ^^  ^  ^^^^^  ^^^  much-to-be  ' 


the  maintenance  and  extension  of  rescue 
stations;  $40,000  is  allotted  to  the  inves- 
tigation of  explosives,  $14,000  to  the  use 
of  electricity  in  mining,  $8,000  to  appli- 
ances for  the  prevention  of  mine  acci- 
dents, and  $5,000  to  the  examination  and 
codification  of  mining  laws.  The  other 
large  field  of  activity  laid  out  for  the 
liureau  is  the  analysis  and  testing  of 
coals,  lignites,  ores,  and  mineral  fuel 
substances,  for  which  $100,000  is  appro- 
priated. One-quarter  of  this  sum  will 
be  devoted  to  inspection  of  government  J 

fuel    purchases,    and    the    remainder    to       A^   unavoidable   interruption,   due   tOj 
chemical,  physical,  and  efficiency  invcsti-  tiie    illness   of   the   author,   occurs: 


deplored  strike.  Without  abandonment  i 
of  ideals,  without  abatement  of  disci- 
pline, the  danger  has  yielded  to  com-  ', 
mon-sense  and  the  fair  deal.  And  , 
Ideals,  Common-Sense,  the  Fair  Deal,  i 
and  Discipline,  are  four  of  Harrmgton  j 
Emerson's  twelve  principles  of  efficiency.^ 
The  first  of  these  is  brilliantly  set 
forth  in  this  issue.  The  second,  Com-lj 
mon-Sense,  will  form  the  subject  of  Mr.l 
luuerson's  September  article.  t 


gations  of   fuels,  including  the  study  of 
lignites  and  peats  and  of  l»riquetting. 

If  money  and  activity  are  to  be  ex- 
pended in  mining  investigations  under 
(lovernment  direction,  the  apportion- 
ment of  most  of  it  to  matters  connected 
with  coal  mining  certainly  seems  ex- 
pedient; for  there  undoubtedly  the  larg- 
est remaining  opportunity  for  investiga- 
tion and  improvement  is  to  be  found. 
It  is  difficult  to  see  how  the  Bureau  could 
greatly  instruct  or  assist  the  metal  miner 


this  month  in  the  publication  of  Mr.j 
Clay  don's  series  on  foundry  management  j 
and  foundry  costs.  It  was  the  author's: 
jturpose  in  this  installment  to  bring  to-; 
•;other  the  plans  and  methods  suggested ; 
in  preceding  articles,  and  siiovv  how  theyj 
operate  jointly  in  a  simple  and  logical  | 
system  for  the  prevention  of  waste  and. 
the  reduction  of  expense.  The  postpone-i 
ment  of  this  concluding  article  will  bCj 
for  a  month  only,  and  it  will  appear  itl^ 
our  September  issue.  ^ 
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POWER  PLANT  ECONOMIZERS. 

CHARTS   AND   DATA    FOR   DETERMINING   THE   EFFICIENCY   AND   ECONOMY    OF    ECONOMIZER 

INSTALLATIONS. 

Frank  Kingsley — Engineering  Record. 


THE  charge  often  made  against 
economizers,  that  they  do  not 
"economize,"  is  refuted  by  Frank 
Kingsley  in  an  extremely  practical  arti- 
cle contributed  to  The  Engineering  Rec- 
ord for  June  4.  Mr.  Kingsley  does  not 
argue  that  an  economizer  is  always  an 
economical  addition  to  a  power  plant,  but 
he  believes  that  when  properly  installed 
to  meet  certain  conditions  it  proves  to 
be  an  exceedingly  profitable  investment. 
Notwithstanding  the  number  of  factors' 
which  enter  into  the  solution  of  econo- 
mizer problems,  Mr.  Kingsley  finds  the 
economizer  as  susceptible  of  as  nearly 
exact  analysis  as  any  other  item  of 
power-plant  equipment.  In  a  series  of 
charts,  which  are  reproduced  on  the 
pages  following,  he  indicates  clearly  the 
conditions  governing  efficient  and  eco- 
nomical operation  of  economizer  instal- 
lations. 

Since  the  economizer  is  simply  a 
means  for  transferring  heat  from  gas 
to  water  within  a  very  limited  range  of 
temperature,  the  rate  at  which  the  trans- 
fer takes  place  is  equal  to  the  square  of 
the  mean  temperature  difference  between 
the  gas  and  the  water,  divided  by  a  co- 
efficient of  resistance  to  the  passage  of 
heat.  This  relation  may  be  expressed  by 
the  formula  Q=x^/a,  in  which  Q  is  the 
number  of  B.  th.  u.  transferred  per  hour 
per  square  foot  of  surface  in  the  econo- 
mizer, and  X  is  the  mean  difference  in 
temperature    between    the    gas    and    the 


water.  On  account  of  the  limited  range 
of  temperature  through  which  the  econo- 
mizer operates,  the  arithmetical  mean 
value  of  X  may  be  used  for  the  sake  of 
simplicity  without  danger  of  serious  er- 
ror. The  value  of  the  coefficient  a  is 
close  to  150  for  all  well  designed,  modern 
economizers,  variations  from  this  value 
being  usually  less  than  10  per  cent.,  al- 
though in  old,  carelessly  set  economizers 
it  may  rise  as  high  as  200. 

"The  test  of  an  economizer  is,  mani- 
festly, the  determination  of  the  coefficient 
of  resistance.  It  fixes  the  relative  econ- 
omy, and  the  actual  ability  to  absorb 
heat,  under  all  reasonable  variations  of 
gas  and  water  temperature.  In  order  to 
obtain  it,  the  entering  and  leaving  tem- 
peratures of  gas  and  water  must  be  aver- 
aged for  a  considerable  period  of  steady 
load.  The  area  of  the  economizer  and 
the  weight  of  water  passing  through  it 
per  hour  must  also  be  determined."  From 
these  data  the  coefficient  of  resistance 
may  be  determined  from  the  formula 

A    [(T,+T.,)-it,-\-K)r- 


4  N(t.r-t,) 

where  T^  and  T^  are  the  entering  and 
leaving  temperatures  of  gas,  t^  and  t^  the 
entering  and  leaving  temperatures  of 
water,  N  the  pounds  of  water  fed  to  the 
boilers  per  hour,  and  A  the  area  of  the 
economizer  in  square  feet.  This  for- 
mula, of  course,  cannot  be  used  to  de- 
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termine  what  a  proposed  economizer  will 
do  in  operation.  The  number  of  varia- 
bles affecting  economizer  operation  is  so 
great  as  to  preclude  the  use  of  anything 
but  graphical  expression  of  the  data  on 
which  such  a  determination  can  be  based. 

^        Temperature  of  Water 

.-         Entering  Economizer 

a  o    o_  c^^  o_. 

I  %     3  §    I  8 

O 


FIG.      I. 


0  6  10 

Square  Feet  of  Economizer  Surface 
per  Boiler  Horsepower  Developed  by 
Boiler  Plant      ^' 
The  Engineering  Magazine 

ARE.\S     OF     ECONOMIZERS     REQUIRED 
UNDER  VARIOUS   CONDITIONS. 


through  the  economizer  is  invariably 
close  to  twice  the  rise  in  temperature  of 
the  water. 

The  curves  in  Figure  i  are  based  on 
these  considerations.  The  lines  at  the 
left  of  the  diagram  are  merely  a  graph- 
ical device  for  subtracting  the  tempera- 
ture of  the  entering  water  from  that  of 
the  entering  gas.  From  this  initial  dif- 
ference, the  mean  difference  and  also 
the  heat  units  absorbed  follow  for  any 
particular  rise  of  feed  temperature;  the 
rate  of  heat  absorption  per  horse  power 
and  the  temperature  rise  determine  the 
necessary  area  per  horse  power.  The 
method  of  using  the  diagram  is  shown 
in  the  dotted  line:  a  line  is  projected 
downward  from  the  point  of  entering 
water  temperature  to  intersect  the  line 
of  entering  gas  temperature,  and  from 
the  point  of  intersection  a  horizontal 
line  is  drawn  to  the  curve  of  feed  tem- 
perature rise.  The  necessary  area  of 
economizer  per  horse  power  is  shown 
immediately  below  the  latter  point  of  in- 
tersection. 


o 


^ 


o 


GOO 


The  most  frequent  economizer  prob- 
lem is  the  determination  of  the  area  re- 
quired to  produce  a  given  increase  in 
feed-water  temperature,  the  temperatures  ^  7oo 
of  gas  and  water  entering  the  economizer 
being  known;  in  certain  cases  the  area 
may  be  specified  and  the  rise  in  feed- 
water  temperature  is  to  be  determined. 
The  areas  of  economizers  are  usually 
expressed  in  square  feet  per  horse  power  -g 
developed  by   the  boilers.    Since   varia-     £ ,  ^ 

.  ,        t  I         *  o  BOO 

tions  m  feed  temperature  and  steam  ^ 
pressure  cause  little  difference  in  the  | 
weight  of  water  required  per  boiler  horse 
power,  the  boiler  horse  j)<)vvcr  serves  also 
as  a  measure  of  the  weight  of  water 
passing  through  the  economizer;  by  as- 
suming a  steam  pressure  of  i6o  poimds 
and  a  temj)erature  of  water  entering  the 
economizer  of  loo  degrees,  the  chance 
of  serious  error  becomes  negligil)le.  The 
remaining  factor  re<|iiited  tn  drtermine 
the  rale  of  heat  abs()ri)ti()n  and  the  neces- 
sary area  for  any  entering  gas  tempera- 
ture and  rise  in  water  teinj)erature, 
namely,  the  final  temperature  of  the  gas 
as  it  leaves  the  economizer,  is  deter- 
mined by  the  fact  that,  in  practice,  the 
drop    in    temperature    of    gas    passing 


Per  Cent  of  Manufacturer's  Rating 
200  150  125         no       100 


90 


400 


—-. _  _ .^_  .^___  _  —  — ^.— —  —  ^.^  — -— ^  —  ■ 


4  5  (>  7  8  9  10  11  12 

Suuaro  Ki'ot  of  Hoatim;  Surface  per  Horsepower 

I I I I I 

7         U  5  4  3 

Pounds  of  Water  per  Square  Foot  of  IIoatiuK  Surface 

The  Engineering  Magatint 

APPROXIMATE  FLUE  TEMPERATURES  OF 
STEAM    nOII.KRS. 


KIC.    2. 


The  temi)eraturc  of  gas  entering  the 
economizer  is  a  factor  which  cannot  be 
determined  positively  for  a  proposed 
plant.  It  is  largely  a  matter  of  extent  of 
lieatitig  surface  under  good  operating 
conditions  and  fair  fuels,  and  its  esti- 
mation must  be  based  largely  on  experi- 
ence.   The  curve  in  Figure  2  showing  ap- 
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proximate  flue  temperatures  is  drawn 
tliri)ugli  a  large  number  of  plotted  re- 
sults of  actual  boiler  tests.  Witb  excep- 
tionally good  fuels  tbe  temperatures  may 
be  as  much  as  50  degrees  lower  than 
those  shown ;  with  extremely  low-grade 
fuels  or  careless  firing  they  may  be  as 
Muich   as  75  degrees  higher. 
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FIG.    3.      RELATIVE  EFFICIENCY  OF  BOILERS   AND 
ECONOMIZERS. 

Manifestly  it  is  desirable  to  instal  econ- 
omizers only  where  they  can  absorb  more 
heat  than  the  same  amount  of  boiler 
heating  surface.  Absorption  of  heat  is 
more  efficient  in  the  economizer  than  in 
the  boiler  only  under  certain  conditions. 
Boiler  heating  surface  can  have  a  co- 
efficient of  resistance  as  low  as  60,  less 
than  half  that  of  the  economizer.  The 
thick,  soot-covered,  cast-iron  tubes  of  the 
economizer  are  able  to  compete  with  the 
thin  sheets  of  boiler  heating  surface  only 
because  of  the  low  temperature  of  the 
water  they  contain.  However,  with  an 
average  water  temperature  of  say  370 
degrees,  due  to  a  steam  pressure  of  160 
pounds,  the  boiler  is  less  efficient  at  low 
gas  temperatures  because  the  "tempera- 
ture head"  between  gas  and  water  is 
much  less  than  for  the  economizer, 
where  the  mean  water  temperature  may 
be  150  degrees,  or  even  less. 

This  is  shown  in  Figure  3,  where  the 
heat  units  absorbed  by  i  square  foot  of 
boiler  surface  with  a  water  temperature 
of  370  degrees  and  a  coefficient  of  re- 
sistance of  60  are  shown  for  various  gas 


temperatures.  'JMie  two  dotted  curves 
show  the  heat  units  absorbed  per  square 
foot  of  heating  surface  by  economizers 
with  coefficients  of  resistance  of  150, 
containing  water  at  average  tempera- 
tures of,  respectively,  150  and  220  de- 
grees. At  all  gas  temperatures  below 
740  degrees,  the  economizer  of  low  water 
temperature  absorbs  more  heat  units  than 
the  boiler.  With  gas  temperatures  be- 
tween 400  and  500  degrees  the  econo- 
mizer absorbs  from  three  to  ten  times 
as  much  heat  as  the  boiler,  and  since 
flue  temperatures  below  500  degrees  are 
common,  the  conclusion  is  inevitable  that 
many  power  plants  now  in  existence 
would  have  been  better  off  had  they  dis- 
pensed with  some  of  their  boilers  and  in- 
stalled economizers  in  their  place. 
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FIG.    4.        SHADED    AREA    GIVES    LIMITS    OF    GAS 

TEMPERATURE  FOR  PROFITABLE  ECONOMIZER 

OPERATION     WITH     WATER    AVERAGING 

150    DEGREES. 

The  installation  of  an  economizer  is 
not  always  a  profitable  investment,  how- 
ever. The  economizer  may  be  vastly 
more  efficient,  relatively,  than  the  boiler, 
and  yet  not  absorb  enough  heat  to  war- 
rant the  first  cost  of  its  installation.  "An 
economizer  of  ordinary  type  is  worth 
in  place  about  $1.15  per  square  foot  of 
heating  surface.  The  building  space  it 
occupies  is  worth  about  10  cents  more. 
The  interest  and  depreciation  may  be 
taken  at  12  per  cent.,  or,  say,  15  cents 
per  year.  Repairs  amount  to  3  cents 
and  power  to  drive  scrapers  2  cents.  The 
fixed  charges  are,  therefore,  20  cents  per 
year;  and  if  profit  be  taken  at  4  per  cent., 
or  5  cents  more,  it  may  be  generally  as- 
sumed that  an  economizer  which  does 
not  earn  about  25  cents  per  square  foot 
per  year  is  not  a  profitable  investment." 
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In  Figures  4  and  5  are  shown  the  limits 
of  gas  temperature  within  which  econo- 
mizers carrying  water  at,  respectively, 
150  and  220  degrees,  at  various  prices  of 

At  Gas  Tpmpfratures  above  this  Line  the  Boiler 
i§  more  Kffirient  than  the  Kronomizer, 
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FIG.    5.       SHADED    AREA    GIVES    LIMITS    OF    GAS 

TEMPERATURE  FOR   PROFITABLE   ECONOMIZER 

OPERATION    WITH    WATER   AVERAGING 

220   DEGREES. 

coal  per  ton  will  absorb  enough  heat 
units  to  make  their  installation  profitable. 
The  curves  arc  based  on  a  lo-hour  work- 
ing day  and  a  nearly  constant  normal 
load,  but  they  would  also  apply  roughly 
to  power  plants  with  variable  loads  at  30 
per  cent,  power  factor.  The  dotted  line 
in  Figure  4  shows  the  effect  of  the 
forced-feed  arrangement,  in  which  the 
water  and  gas  move  in  opposite  direc- 
tions and  the  hottest  water  leaves  the 
economizer  at  the  end  at  which  the  hot- 
test gas  enters  This  method  of  op- 
eration obviously  prevents  the  con- 
sideration   of     temperature     differences 
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based  on  a  mean  water  tomperaturo. 
and  a  separate  set  of  curves  for 
forced-feed  economizers  is  given  in  Fig- 
ure 6,  showing  the  minimum  profitable 
temperatures  of  gas  leaving  the  econo- 


mizer, with  various  temperatures  of  en- 
tering water,  and  also  the  temperatures 
of  water  leaving  the  economizer,  corre- 
sponding to  the  various  gas  temperatures 
above  which  the  economizer  is  less  effi- 
cient than  the  boiler. 

"Since  the  drop  in  temperature  of  gas 
is  always  equal  to  about  twice  the  rise  in 
temperature  of  feed,  it  follows  that,  for 
any  combination  of  temperatures  of  en- 
tering water  and  gas,  with  coal  at  a  cer- 
tain price,  there  is  a  maximum  permis- 
sible rise  in  feed  water.  Any  attempt  to 
go  beyond  the  maximum  will  result  in 
either  having  the  final  gas  temperature 
so  low  that  part  of  the  economizer  is  a 
bad  investment  or  else  having  the  final 
water  temperature  so  high  that  a  boiler 

entering  Economizer 
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FK;.   7.      TEMPERATURE  RISES  IN   ECONOMIZERS. 

would  absorb  more  heat  than  the  econo- 
mizer. These  maximum  permissible 
rises  in  feed  temperature  are  shown  in 
I'igure  7."  'i'hc  maximum  permissible 
rise  is  found  from  the  diagram  by  pro- 
jecting a  line  downward  from  the  point 
of  intersection  of  the  lines  representing 
coal  cost  and  temperature  of  entering 
water,  and  the  entering  gas  temperature 
to  give  tliis  rise  by  horizontal  projec- 
tion from  the  same  point.  The  dotted 
line  shows,  for  instance,  that  for  coal  at 
$3  per  ton  and  water  entering  the  econo- 
mizer at  60  degrees,  the  maximum  per- 
missible rise  is  153  degrees,  and  that  in 
order  to  make  the  economizer  most  ef- 
fective the  boilers  should  be  designed  to 
give  a  flue  temperature  of  640  degrees. 
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ft  shows  also  how  the  chart  may  be  used 
0  indicate  the  niaxinuini  permissible  rise 
^'hcn  the  gas  temperature  is  not  that  the- 
jretical  most  desirable.  In  the  diagram 
he  gas  temperature  is  taken  at  550  de- 
i^rces.  A  line  is  projected  downward 
From  the  intersection  of  the  coal  cost 
iiid  water  temperature  lines  to  intersect 


the  550-dcgrec  horizontal  line,  and  from 
the  point  of  intersection  a  line  is  drawn 
parallel  to  the  water  temperature  lines 
to  reach  the  $3  coal  line.  Immediately 
below  the  point  so  established  is  read  115 
degrees,  the  approximate  maximum  per- 
missible rise  in  water  temperature  under 
the  conditions. 


THE  ELECTRIC  FURNACE  FOR  STEEL  CASTINGS. 

V    CONSIDERATION    OF    THE   TYPES    OF    ELECTRIC    FURNACES    SUITED    TO    THE    PRODUCTION 
OF  STEEL  CASTINGS  AND  OF  THE  COST  OF  THE  PROCESS. 

G.  Hooghzuinkcl — Sheffield  Society  of  Engineers  and  Metallurgists. 


LAST  August  we  printed  in  these 
colunms  a  comprehensive  table 
showing  the  comparative  costs  of 
producing  steel  in  foundries  by  the  open- 
icarth,  Bessemer,  crucible  and  electrical 
)rocesses.  The  purpose  of  the  compiler 
)f  the  data.  Dr.  Bradley  Stoughton,  was 
0  indicate  the  future  relation  of  electric 
>teel-making  processes  to  present  meth- 
)ds  of  foundry  work.  His  estimate  of 
he  possibilities  of  the  electrical  process 
Dr.  Stoughton  expressed  as  follows :  "It 
!s  evident  that  the  electric  process  can 
lardly  hope  to  compete  with  any  of  the 
jrevailing  processes  except  the  crucible 
Drocess,  and  then  usually  only  when  elec- 
:ric  power  is  available  at  3  cents  per 
<ilowatt  hour  or  less.  It  may  well  be, 
lowever,  that  recent  developments  in  the 
electric  process  will  bring  its  cost  down 
:o  the  point  where  the  converter  process 
kvill  be  superseded  to  some  extent,  espe- 
:ially  in  view  of  the  very  high  quality  of 
electric  steel." 

A  more  optimistic  prediction  of  the  fu- 
ture of  the  electric  furnace  in  the  pro- 
duction of  steel  castings  is  made  by  G. 
Hooghwinkel  in  a  recent  paper  before 
:he  Sheffield  Society  of  Engineers  and 
Metallurgists,  abstracted  in  The  Elec- 
trician for  June  3.  "The  electric  fur- 
nace," he  says,  "will  be  found  a  necessity 
in  all  large  steel  works  for  the  produc- 
tion of  high-class  uniform  steel  for  dif- 
ferent purposes  in  large  quantities  and 
to  various  specifications  at  reasonable 
prices.  The  chemical,  physical  and  ma- 
chining qualities  of  steel  castings  pro- 
duced electrically  are  far  superior  to 
:hose  produced  in  crucibles  on  account 


of  the  facility  and  safety  with  which  any 
specified  quality  can  be  produced." 

Mr.  Hooghwinkel  assails  the  belief  of 
many  manufacturers  that  the  electric 
furnace  is  destined  to  be  used  only  where 
very  cheap  electric  power  is  available. 
The  cost  of  power  is  only  a  small  frac- 
tion of  the  total  cost  of  the  electrical 
process,  about  3  per  cent,  for  hot  charges 
and  about  8  per  cent,  for  cold.  Even 
with  a  town  supply  at  a  price  between 
^d.  and  id.  per  unit,  the  production  of 
electric  steel  is  a  commercial  proposition 
of  no  uncertain  merit.  Where  a  cheap 
supply  of  electric  power  is  available 
from  the  utilization  of  waste  furnace 
gases,  the  power  can  be  used  more 
economically  and  profitably  in  large- 
scale  electric-furnace  operation  than  in 
supplying  the  other  demands  of  the  steel 
works.  Electric  furnaces  supply  an  ex- 
cellent central-station  load  on  account  of 
their  high  power  factor  (50  per  cent,  for 
hot  charges  and  75  per  cent,  for  cold), 
and  where  furnace  operations  can  be  ar- 
ranged so  as  not  to  coincide  with  peak 
loads,  as  is  done  at  Niagara  Falls  and 
other  places  in  the  United  States,  supply 
companies,  find  it  advantageous  to  supply 
current  at  very  low  rates. 

The  superiority  of  the  electrical  over 
the  crucible  process  lies  in  the  disuse  of 
the  expensive  and  short-lived  crucible, 
which  has  the  inherent  disadvantage  of 
introducing  impurities  into  the  steel.  In 
addition,  the  high  temperature  of  the 
cast  is  of  advantage  in  manufacturing 
complicated  parts.  Castings  such  as  have 
been  made  for  a  considerable  time  in 
Girod,    Stassano,   Heroult,    Kjellin    and 
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other  furnaces  are  distinguished  by  a 
very  high  elongation  value  (25  per  cent, 
with  a  breaking  strength  of  60,000 
pounds  per  square  inch)  and  low  per- 
centages of  sulphur  (0.03  per  cent.)  and 
of  phosphorus  (0.06  per  cent.),  proper- 
ties particularly  valuable  in  railway  and 
motor  car  materials,  etc.  The  pure 
Swedish  iron  formerly  used  in  the  cru- 
cible furnace  for  this  class  of  work  cost 
£10  per  ton,  and  the  casting  about  £15  to 
£20  per  ton.  As  shown  in  the  accom- 
panying cost  data,  the  cheaper  materials 
used  and  the  lower  cost  of  operation  of 
the  electric  furnace  have  reduced  the 
cost  of  production  of  steel  castings  in  a 
i-ton  Stassano  furnace  to  £9  per  ton. 
The  cost  of  labor  is  materially  affected 
by  the  simplicity  of  handling  of  the  sim- 
ple pouring  furnace,  which  entails  much 
less  attendance  than  the  heavy  and  cum- 
bersome crucibles.  Furnaces  for  this 
class  of  work  should  be  of  from  one  to 
three  tons  capacity.  The  cost  of  such  a 
furnace  complete  varies  from  £750  to 
£1,500,  according  to  the  type  chosen.  A 
i-ton  Stassano  furnace  will  require  an 
average  of  200  kilowatts  during  the  four 
hours  the  power  is  required,  using  about 
800  units  per  ton  of  steel  produced.  The 
lists  of  installations  published  in  these 
columns  in  our  January,  1909,  and  May, 
1910,  numbers  show  that  at  least  60  elec- 
tric furnaces  are  now  engaged  in  the 
production  of  steel  castings.  "One  or 
more  electric  furnaces,"  says  Mr.  Tloogli- 
winkel,  "should  be  installed  in  every  iron 
and  steel  works  with  a  pretence  of  up- 
to-dateness,  and  not  only  this,  but  in  such 
works  as  naval  and  shipyards,  locomo- 
tive and  carriage  works,  bridge-building 
works,  machine  shops,  electrical  works, 
etc.,  small  electric  furnaces  producing 
steel  for  castings  should  be  indispens- 
able. The  very  materials  used,  scrap, 
trimmings,  stampings,  punchings,  steel 
and  iron  borings,  etc.,  which  are  always 
used  at  such  works,  point  to  the  utility 
of  such  furnaces  not  only  as  refuse  de- 
structors, but  as  the  meatis  of  produc- 
ing their  own  castings  at  a  very  low 
price,  thereby  making  them  independent 
of  the  foundries,  and  giving  them  facili- 
ties for  regulating  deliveries  to  meet 
with  modern  demands  for  promptness. 


"The  electric  furnace  will  also  replace 
the  small  converter  which  is  now  often 
used  with  or  instead  of  the  open-hearth, 
in  shipyards,  for  example.     Such  a  con- 
verter as  a  rule  produces  a  quantity  in 
excess  of  the  requirements,  so  as  to  pre-  ■ 
vent  the  converter  from  cooling  off.  The 
electric  furnace  is  a  combination  of  the 
cupola  furnace  and  the  small  converter, 
and  produces  a  superior  material    (less] 
sulphur  and  phosphorus)   from  an  infe- 
rior   charge    (60s.    instead    of   90s.    for 
special   pig)    in  smaller  quantities,  at  a 
lower   cost.      A    further   product  to   be  j 
made  in  the  small  electric  furnace  is  mal-  ' 
leable  cast  iron,  which  is  now  made  in 
the    cupola    furnace,    the    crucible,    the  i 
small    converter   and   the    reverberatory  ] 
furnaces    at    higher    cost,    at    least    for  j 
small  quantities,  on  account  of  the  high  ] 
fuel  charges  and  expensive  special  pig  1 
iron  used."  j 

In  choosing  a  furnace  it  must  be  re-  | 
membered  that  the  initial  charge  to  be  , 
used  will  be  cold.  A  resistance  furnace, 
or,  better  still,  a  combination  furnace, 
will  fulfil  the  requirements;  the  Heroult, 
Stassano,  Girod  and  Rodenhauser  fur- 
naces have  given  excellent  results  in  the 
production  of  steel  castings.  When  fairly 
pure  materials  are  used  and  no  refining 
but  smelting  and  "killing"  is  required,  a 
plain  induction  furnace  such  as  the 
Kjellin  will  give  an  ideal  crucible  steel; 
furnaces  of  this  type  rarely  exceed  a  ca- 
pacity of  two  tons.  Inherent  electrical 
disadvantages  and  the  difficulty  of  ob- 
taining a  hot  and  fairly  liquid  slag  pro- 
hibit the  use  of  induction  furnaces  when 
the  materials  are  so  impure  that  refining 
is  required.  A  type  of  furnace  which 
combines  the  advantages  of  the  pure  re- 
sistance furnace  (ease  of  handling  and 
regulation)  with  those  of  the  arc  fur- 
no  ce  (adaptability  to  current  supply  and 
charge  materials)  is  the  Gronwall  fur- 
nace, which  uses  two-phase  current  in 
two  vertical  electrodes,  the  conuuon  re- 
turn being  through  the  bottom  lining. 
The  furnace  is  simple  in  construction 
and  requires  no  rotary  movement  on  ac- 
c(»tuit  of  the  vertical  and  horizontal  ef- 
fect of  the  two  phases.  Maintenance 
charges  for  lining,  a  ranuned  mixture  of 

dolomite  or  magnesite  and  tar,  arc  small. 

» 
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Cost  ok  Stiki,   ruoDPcnoN   and  Furnacf,  Rkpaiks   in   Actual  Pkactk  k. 

Ciiuon  Furnace  at  Ucjink,  2  Tons. 

CliarRo:   Cold  scrap.   liiniiiiKs  niiil  some  cast  iron   and  iron   ore.      Tolal    tiinc    r((|uir<(l:    Katrd   at    275 
kilowatts,  5  hours  per  Ion  of  stiil. 

P(  r    Ton. 

I-ininR   rojiairs:    (doloinito   or   inaRiu-silo   paste) to 

Klcctrodcs  coiisuniplion :   (•>()  pounds,   ordinary    rt-tort   carbon)     0 

Energy  consumption:    (S^O  kilowatt-liours     jilus    10    per    cent,    loss,    say    1)00    units    at    Mid. 

per    unit)     o 

Wages    (2    men)     0 

Materials  charged,  say,  1   ton  scrap.  '. ^ 

2:>M   pounds  lime.   224    pounds  iron   ore,  fcrro  alloys,   hammer  scale    0 

Upkeep  of  furnace,   wear  and  tear  of  plant,   ladles,   etc <• 

Depreciation     0 


(; 

0 

4 

0 

0 

0 

4 

!i 

(» 

0 

o 

r. 

12 

(1 

1 

fi 

£6        11  9 

Cost  of  furnace  plant  complete  without  power  plant,  £1,000.  Tn  case  molten  steel  from  a  Ressemrr 
converter,  Martin  or  open  liearth  furnace  is  -charged  into  the  furnaces,  the  energy  consumption  and 
cost  is  reduced  to  one-third  of  the  values  given. 

Stassano  Furnace  at  tke  Bonn   File  Works. 

Replacing  32  crucible  furnaces  of  6  crucibles,  each  of  75  pounds  capacity.  Rating:  185  kilowatts. 
Ciiarge:  cold.  Soft  scrap,  etc.  Smelting  period:  3^  hours.  Refining  period:  1  hour.  Total  time:  4^ 
liours.      Daily  production  of  cast  steel,  3  tons. 

Energy  consumption    per   ton    of   steel,    909   units   at    J-^d 1 

Electrodes   consumption    0 

Repairs  to  lining   (  £20   per   lining,   33  charges) 0 

Wages    (3   men)    0 

Cooling   water    (440   gallons   per   ton)     0 

l^pkeep  of  furnace,   wear  and   tear  of  plant    0 

Materials :   1   ton   scrap    3 

44  pounds  hammer  scale,  at  1 7s.  per  ton    0 

44    pounds    lime,    at    12s.    per    ton 0 

17^/^   pounds  ferro-silicon   (12  per  cent.),  at  150s 0 

9  pounds  ferro-mangancse    (SO   per  cent.) ,   at   220s 0 

1  Vz    pounds  aluminium    0 

Depreciation,  1 0  per  cent 0 

Duration,    5    hours Total    £7         5         7 

This  means  per  ton  of  finished  castings  1.5  tons  of  molten  steel,  less  0.5  ton  of  scrap,  say,  180s.,  £9. 
Cost  of  furnace  complete,    £1,500.     The  lining  lasted  an  average  of  70  charges. 

KjELLiN   Furnace  at  Gysinge. 

11*^    tons  charge  of  cold  pig  iron,  very  pure  iron   ore,   briquetted.      Rating,     175  kilowatts.  Single- 
phase,  15  periods,  500  volts,  power  factor,  0.7.     Produced  crucible  quality  steel. 
Cost   per   ton   of  steel    (melting   onljO  : — 

Energy  consumption,   800   units,   at    %d.    (water  power) £0  7  10 

Repairs   to   lining 0  3  5 

Cieneral    expenses    0  5  7 

Wages    0  7  3 

Cost   of  casting 0  4  6 

Materials :  1   ton  of  scrap  at  SOs 4  0  0 

Flux 0  2  1 


18 

0 

2 

6 

11 

f) 

8 

8 

0 

5 

10 

0 

7 

0 

0 

4 

0 

3 

1 

2 

0 

11 

1 

2 

4 

2 

£5       10         8 
The  low  figure  is,  of  course,  due  to  the  low  charges   for  power.   Interest  and   depreciation   are  also 
not  included. 

RoDENJfAUSER   FuRNACE    AT     Voi.KLI  NGEN,    2     ToNS    CAPACITY. 

Rating:  three  phase,  350  kilowatts,  500  volts,  50  periods,  0.8  power  factor.  Refining  only:  Charge, 
hot  from  basic  Bessemer  converters  containing  0.08  per  cent,  phosphorus  and  0.1  per  cent,  sulphur*. 
Product:     Crucible  steel  for  castings. 

Energy   consumption,    300    units   at    1.09d £| 

Heating  up 0 

Repairs   to  lining   (10   days,   or   160   tons   per  lining) 0 

Other    repairs    ' 0 

W^ages    0 

Materials :     1  ton  liquid  steel 3 

Mill    scale,    lime,    ferro-silicon o 

Interest  and  depreciation    (15  per  cent.) 0 


7 

0 

1 

2 

1 

0 

0 

10 

2 

0 

9 

0 

4 

5 

1 

5 

£5  7  4 

Cost  of  complete   furnace,    £2,700.      The  cost  of  power   per   unit   in    this   ease   was,    of  course,   very 
high. 

The  liotlcst  part  of  ihc  charp^c  is  the  and  requirements  must  j^overn  the 
slag,  so  tliat  refining  can  he  carried  on  choice.  It  is  possible,  however,  to  indi- 
until  the  desired  result  is  obtained.  cr.te  the  requirements  of  a  satisfactory- 
No  type  of  furnace  unites  all  the  con-  furnace  and  the  furnaces  which  are  par- 
ditions  which  must  be  satisfied  by  a  fur-  ticularly  adapted  to  fill  them.  These  are : 
nace  for  the  production  of  steel  castings  (a)  Good  thermal  efficiency  and  high 
in   the   same   degree.     Local   conditions  power  factor  combined  with  medium  out- 
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put  (Heroult,  Girod,  Gronwall  and  Rod- 
enhaiiscr)  ; 

(b)  Easy  and  simple  handling,  regula- 
tion and  repairs  (Gronwall,  Kjellin  and 
Rodenhauser). 

(c)  Adaptability  to  all  kinds  of  initial 
materials,  charged  either  hot  or  cold 
(Heroult,  Girod,  Stassano,  Gronwall  and 
Rodenhauser)  ; 

(d)  Ability  to  work  with  an  ordinary 
three-phase  supply,  and  a  fairly  constant 
energy  consumption  (Stassano,  Gron- 
wall and  Rochling-Rodenhauser)  ; 

(c)  Ability  to  use  low  voltage  at  the 
furnace  (Girod,  Stassano,  Gronwall  and 
Heroult)  ; 

(f)  Ease  of  refining  with  a  basic  slag, 
even  with  impure  materials  high  in  sul- 


phur and  phosphorus  (Girod,  Rochling- 
Rodenhauser  and  Heroult)  ; 

(g)  Production  of  a  homogeneous  bath 
of  molten  metal,  even  after  the  refining 
process  has  been  completed  (Roden- 
hauser, Kjellin,  Frick  and  Gronwall). 

"It  may  be  stated  generally  that  all 
the  furnaces  being  vertical  electrodes 
through  the  roof  of  the  furnace  offer  the 
disadvantage  of  heavier  repairs  to  the 
roof  lining,  due  to  the  unequal  heating, 
and.  that  all  furnaces  using  electrodes 
have  the  disadvantage  of  heavy  energy 
losses  (over  10  per  cent.)  in  the  elec- 
trodes. One  of  the  future  modifications 
will  certainly  be  in  the  direction  of  the 
use  of  metallic  electrodes  inclined  at  an 
angle  of  45  degrees." 


THE    DESIGN    OF    FURNACE   ELECTRODES. 

simple  rules  for  proportioning  electric-furnace  electrodes  according  to 

hering's  law. 

Carl  Hcring — Electrical  World. 


ONIC  of  the  first  results  of  an  in- 
vestigation of  the  design  of  elec- 
tric-furnace electrodes,  begun 
more  than  a  year  ago  by  Carl  Hering, 
was  the  demonstration  mathematically 
of  the  law  of  energy  loss  which  now 
bears  Mr.  Hering's  name.  Briefly 
stated,  Hering's  law  is  this:  that  the 
total  waste  of  energy  in  the  electric 
furnace  is  a  minimum  when  the  thermal 
(•nriduction  losses,  {\y\ii  to  the  conduction 
of  heat  from  the  furnace  through  the 
electrodes,  and  the  joulean  losses,  due 
to  the  expenditure  of  electrical  energy 
in  heating  the  electrodes  by  the  passage 
of  the  working  current,  arc  equal  and 
ratirel  each  other.  This  remarkable  cnu- 
clusion  aroused  a  great  deal  of  criticism, 
much  of  it  adverse,  and  certain  theo- 
retical objections  to  the  general  appli- 
cation of  the  law  have  proved  to  have 
been  well  taken.  I'y  practical  experi- 
ment, however,  Mr.  Hering  has  dcnion- 
slratccl  coticlusivcly  that  under  the  con- 
ditions of  practice  the  law  is  sound.  He 
has  reduced  the  design  of  furnace  elec- 
trodes to  a  few  very  simple  rules,  which, 
together  with  a  table  of  specific  physical 
constants  determined  by  Mr.  Hering,  arc 
given  briefly  in  the  pages  following,  after 


an  article  contributed  to  Electrical  World 
for  June  16. 

"The  complication  in  the  design  of  an 
electrode  lies  in  the  fact  that,  being  ne- 
cessarily a  good  electric  conductor,  it 
was  naturally  also  a  good  or  fairly  good 
heat  conductor  and  therefore  carried  off 
heat  from  the  furnace,  whereby  it 
chilled  the  furnace  products  around  the 
hot  ends  of  the  electrodes;  this  not  only 
^wasted  a  lot  of  heat,  but  reduced  the 
capacity  of  the  furnace,  and  in  some 
cases  very  greatly,  by  reducing  the  tem- 
perature of  those  parts  located  around 
the  electrodes. 

"The  total  loss  is  made  up  of  two 
parts:  one,  that  due  to  the  resistance,  and 
the  other,  that  due  to  this  loss  of  con- 
ducted heat,  and  the  question  is:  what 
jiroportions  will  make  this  total  loss  the 
least?  It  is  evident,  without  any  mathe- 
matics, that  if  the  current  in  a  given 
electrode  is  increased  (or  the  cross  sec- 
tion for  a  given  current  dimitiished)  the 
electrode  will  become  hotter  and  hotter 
due  to  its  electrical  resistance.  By  thus 
increasing  the  resistance  heat,  a  point 
will  evidently  be  reached  when  the  hot 
end  will  be  heated  by  the  current  to  the 
same  temperature  as  that  of  the  furnace, 
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Temperature  Drop, 


'J  Aitii:   OF    Electrode    Constants. 

Section  s.  c. 


Current  i. 


c. 

Fahr. 

S<iuarc  Inch. 

Square  Centimetre. 

Volts. 

Inch  Units. 

\ntinietrc  1 

Copper 

800 

1,472 

.000014 

.000036 

0.18 

70,300 

27.700 

1.000 

1,832 

.000014 

. 000035 

0.22 

71,800 

28,300 

1.200 

2,193 

.000014 

.000035 

0.26 

72,800 

28,700 

1,400 

2.552 

.000014 

. 000035 

0.30 

73.400 

28,000 

l.flOO 

2,912 

.000013 

.000034 

0.34 

73,900 

29,100 

1,800 

3,272 

.000013 

.000034 

0.38 

74,300 

29,300 

2,000 

3,632 

.000013 

.000034 

0.42 

74,600 

29,400 

Iron 

800 

1,472 

.000100 

.00026 

0.29 

10,000 

3,900 

1,000 

1,832 

.000100 

.00025 

0.30 

10,000 

3,900 

1,200 

2,192 

.000009 

.00025 

0.43 

10,100 

4.000 

1,400 

2,552 

.000099 

.00025 

0.49 

10,100 

4,000 

1,600 

2,912 

.000098 

.00025 

0.56 

10,200 

4,000 

1,800 

3,272 

.000098 

.00025 

0.63 

10,200 

4,010 

2,000 

3,632 

.000098 

.00025 

0.70 

10,200 

4,010 

Graphite 

1,000 

1,832 

.00025 

.00063 

1.3 

4,100 

1,600 

1,200 

2,192 

.00023 

.00059 

1.4 

4,300 

1,690 

1,400 

2,552 

.00022 

.00057 

1.5 

4,500 

1,760 

1,600 

2,912 

.00022 

.00055 

1.5 

4,600 

1,810 

1,800 

3,272 

.00021 

.00054 

1.5 

4,700 

1,860 

2,000 

3,632 

.00021 

.00053 

1.5 

4,800 

1,890 

2,500 

4,532 

.00020 

.00051 

1.5 

5,000 

1,960 

3,000 

5,432 

.00020 

.00050 

1.5 

5,100 

2,010 

Carbon 

1,000 

1,832 

.00074 

.00187 

1.9 

1,360 

530 

1,200 

2,192 

.00064 

.00162 

2.1 

1,570 

620 

1,400 

2,552 

.00057 

.00145 

2.3 

1,750 

690 

1,600 

2,912 

.00052 

.00132 

2.5 

1,920 

750 

1,800 

3,272 

.00048 

.00123 

2.7 

2,070 

810 

2,000 

3,632 

.00045 

.00115 

2.9 

2,200 

870 

2,500 

4,532 

.00040 

.00102 

3.3 

2,500 

980 

3,000 

5,432 

.00037 

.00093 

3.7 

2,700 

1.080 

and  under  those  circumstances  it  follows 
that  no  furnace  heat  will  leave  through 
the  electrodes,  because  no  heat  will  flow 
between  two  points  which  have  the  same 
temperature.  Hence,  under  those  con- 
ditions the  furnace  will  have  its  full  ca- 
pacity because  there  will  be  no  chilling 
around  the  electrodes,  and  there  will  be 
no  loss  of  furnace  heat  through  the  elec- 
trodes, which  then  act  as  a  perfect  heat 
insulator.  The  fundamental  principle  of 
furnace  design  is,  therefore,  so  to  pro- 
portion the  cross  section  and  length  that 
the  current  will  heat  the  hot  end  to  the 
furnace  temperature.'*  The  methods  of 
design  described  below,  and  the  table  of 
physical  constants  appended,  are  based 
on  this  principle. 

"The  rule  for  determining  the  best 
cross-section  is  as  follows:  The  current 
and  the  drop  of  temperature  between  the 
inside  of  the  furnace  and  the  outside 
ends  of  the  electrodes  are  supposed  to  be 


given  by  the  specifications  of  the  fur- 
nace. The  length  of  the  electrode  can  be 
made  anything  one  chooses,  but  some 
definite  length  must  be  fixed  before  the 
cross-section  can  be  determined,  as  the 
cross-section  depends  on  the  length. 

"For  this  drop  of  temperature,  find  the 
corresponding  value  of  .y  in  the  accom- 
panying table  for  the  material  which  is 
to  be  used.  This  number  is  the  specific 
section  for  that  drop  of  temperature;  it 
is  quite  analogous  to  specific  resistance, 
that  is,  to  ohms  per  cubic  inch  or  per 
mil-foot,  etc.,  at  a  high  temperature;  it 
represents  the  section  per  ampere  and 
j)cr  inch  (or  centimetre)  length.  Hence, 
the  proper  cross-section  (in  square 
inches  or  square  centimetres)  is  equal  to 
this  specific  section  .9  multiplied  by  the 
current  in  amperes  and  the  length  (in 
inches  or  centimetres,  as  the  case  may 
be).  By  repeating  this  very  simple  cal- 
culation for  each  of  the  several  materials 
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and  for  various  lengths,  if  there  should 
be  any  choice  in  them,  the  results  will 
show  what  it  is  best  to  use  and  will  en- 
able the  cost  of  the  electrodes  to  be 
readily  determined.  The  size  thus  ob- 
tained is  the  one  which  will  not  chill 
the  furnace  product  by  the  abstraction  of 
heat,  and  which  corresponds  approxi- 
mately to  the  section  giving  the  condi- 
tion of  least  total  loss  of  energy  in  the 
electrodes. 

"It  is  also  often  of  interest  to  know 
what  the  total  loss  of  energy  in  the  elec- 
trode is.  This  is  also  an  extremely  sim- 
ple calculation  when  the  electrode  is 
proportioned  as  above  described.  From 
the  accompanying  table  find  the  value  of 
e  for  the  given  material  and  temperature 
drop,  and  multiply  it  by  the  current;  the 
result  is  the  total  loss  in  watts  for  one 
of  the  electrodes.  This  value  of  c  is 
again  a  specific  quantity,  being  the  total 
loss  (in  watts)  per  ampere  for  each  elec- 
trode. It  applies  correctly  only  to  elec- 
trodes proportioned  as  above  described. 

"Sometimes  it  is  also  of  interest  to 
find  out  how  much  current  could  be  used 
in  an  existing  furnace  with  given  elec- 
trodes, because  in  any  case,  no  matter 
how  badly  the  electrodes  have  been  pro- 
portioned, it  is  always  possible  to  so 
change  the  current  (generally  by  in- 
creasing it)  that  the  existing  proportions 
are  correct ;  and  as  electrodes  propor- 
tioned according  to  tiic  older  rules  arc 
often  far  too  large,  the  capacity  of  such 
a  furfiacc  can,  by  increasing  the  current, 
generally  be  greatly  increased  besides 
dinuriishing  the  relative  loss.  To  deter- 
mine this  correct  rnrrcnt,  find  the  proper 
value  of  I  in  the  accompanving  table, 
nmltiplv  it  by  the  existing  section  in 
square  inches  and  divide  it  by  the  length 
in  inches  (or  tisp  centimetres  and  the 
corresponding  value  of  t)  ;  the  result  is 
the  current  in  amperes  which  cf)rre- 
sponds  to  those  proportions  of  the  elec- 
trodes. This  value  of  /  is  again  a  spe- 
cific (|ua»itity.  being  tlie  jiropcr  current 
per  SfMiare  inch  .section,  tor  an  incli 
length." 

In  all  these  calculations  the  length  is 
onlv  that  part  of  the  electrode  embedded 
in  the  walls,  which  is  necessary  to  carrv 
the  current  from  the  outside  to  the  in- 


side. The  portions  which  project  be- 
yond the  walls  either  inside  or  outside 
have  entirely  different  functions  and 
their  proportions  are  based  on  entirely 
different  considerations.  The  essential 
part  may,  however,  without  any  great 
error  include  a  portion  of  that  embraced 
by  the  water- jacketed  terminal  and  a 
portion  of  that  which  may  project  into 
the  inside.  Any  portion  of  the  elec- 
trode outside  the  furnace  is,  of  course, 
a  dead  resistance,  and  the  loss  in  it  can- 
not be  utilized  to  check  the  outflow  of 
furnace  heat,  as  is  the  case  with  the  re- 
sistance loss  of  that  part  embedded  in 
the  walls;  hence,  exterior  portions  should 
be  made  as  short  as  practicable,  and 
wherever  possible  the  terminal  should  be 
placed  quite  close  to  the  furnace  wall 
and  the  electrode  fed  through  it. 

With  respect  to  economy  of  both  mate- 
rials and  power,  the  materials  available 
for  furnace  electrodes  rank  in  the  fol- 
lowing order:  copper,  iron,  graphite  and 
carbon.  The  smaller  and  more  efficient 
metal  electrodes  should  be  used  wherever 
practicable.  "The  proper  cross  sections 
for  all  materials  and  for  the  same  length 
and  current  become  smaller  the  higher 
the  temperatures,  and  as  this  decrease 
seems  to  becomes  less  and  less,  it  fol- 
lows that  at  high  temperatures  the  cross 
section  becomes  less  and  less  dependent 
on  the  temperatures,  which  means  that 
for  the  arc  furnaces,  in  which  the  tem- 
peratures are  higher,  it  is  not  necessary 
to  know  these  temperatures  accurately  in 
order  to  calculate  the  sections,  as  they 
will  be  nearly  the  same  for  all  the  higher 
temj)eratures.  I'or  iron  the  section  is 
practically  the  same  for  all  tempera- 
tures. This  is  not  true,  however,  of  the 
power  loss  for  the  same  current,  as  this 
seems  to  increase  roughly  in  proj>ortion 
to  till'  tcmpcTatures,  although  for  graph- 
ite it  seems  to  approach  toward  con- 
stancy. l'^)r  the  same  electrode,  how- 
ever, if  the  temperature  is  increased  by 
increasing  the  current,  the  total  loss  is 
very  nearlv  proportional  to  the  tempera- 
ture for  all  materials.  Hence,  as  far  as 
loss  in  the  i-lectrodes  is  concerned,  the 
teniperalure  of  a  furnace  should  not  be 
any  higher  than  what  is  required  for  (he 
desired  thermal  reactions." 
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I'/ic  Electrician. 


ASPRCIAT>  issue  of  The  Electrician 
for  luiK-  lo  contains  n  synii)osium 
of  fifteen  papers  dealing  with  va- 
rious applications  of  electrical  engineer- 
ing^ in  marine  work.  It  is  not  our  pur- 
jiose  liere  to  give  an  extended  abstract 
of  any  of  tliese  i)apers.  They  all  possess 
an  interest  and  authority  which  would 
render  a  selection  difficult.  We  present 
below,  however,  a  brief  summary  indica- 
tive of  the  scope  of  the  discussion,  which 
will  incidentally  demonstrate  the  grow- 
ing importance  of  electrical  engineering 
as  ap[)lie(l  to  marine  work. 

An  editorial  review  of  the  evolution 
of  electrical  engineering  in  the  British 
Navy  traces  progress  in  the  employment 
of  electrical  apparatus  on  war  vessels 
from  the  earliest  application  to  the  pre- 
sent time.  The  diverse  conditions  of 
ship  and  shore  applications  of  electricity 
are  emphasized.  The  general  lay-out  of 
the  electrical  equipment  and  the  way  in 
which  it  is  maintained  are  then  de- 
scribed, and  the  paper  concludes  with 
a  consideration  of  the  methods  employed 
in  ship  lighting  and  a  summary  of  the 
directions  in  which  the  electric  motor  is 
employed  on  board  a  modern  battleship. 
The  application  of  electric  motors  to 
marine  propulsion,  as  might  be  expected, 
receives  a  good  deal  of  attention.  No 
fewer  than  four  systems  are  described. 
Henry  A.  Mavor  investigates  a  special 
case  of  marine  propulsion  where  the  ex- 
isting method  of  driving  is  admittedly 
efficient  and  cheap ;  he  shows  that  while 
the  possibilities  of  economy  are  restrict- 
ed, there  is  still  a  strong  case  for  elec- 
trical methods.  The  logs  of  two  voyages 
are  used  to  illustrate  the  argument  that 
the  "load  factor"  is  likely  to  be  an  im- 
portant element  in  the  consideration  of 
economical  working  at  sea  as  it  is  on 
land.  William  P.  Durtnall  presents  the 
claims  of  his  well  known  "Paragon" 
system.  After  a  brief  reference  to  the 
conditions  to  be  observed  in  marine  pro- 
pulsion, Mr.  Durtnall  considers  in  detail 
the  effect  of  substituting  for  steam  drive 


the  Paragon  electric  system  in  two  spe- 
cial cases.  In  the  first  case,  that  of  the 
Lusilaniii,  the  saving  in  weight  of  ma- 
chinery is  shown  to  be  immaterial;  the 
saving  in  coal  and  wages,  however,  is 
considerable.  The  second  case  discussed 
is  that  of  a  500  horse-power  tramp 
steamer  now  in  process  of  conversion  to 
electric  propulsion  on  the  Paragon  sys- 
tem. The  new  Bailey  system  of  turbo- 
electric  propulsion  is  described  by  H.  C. 
Leake.  Ordinary  three-phase  generators 
and  squirrel-cage  motors  are  used,  and 
speed  variation  of  the  propelling  motors 
is  obtained  by  varying  the  speed  of  the 
turbo-generators.  To  enable  the  motors 
to  be  reversed,  braking  drums,  mounted 
on  the  turbine  shafts,  are  employed, 
which  may  be  described  as  a  species  of 
turbine  designed  to  absorb  power  in- 
stead of  to  produce  it.  Lieut.  W.  P. 
Sillince  discusses  the  application  of  the 
Diesel  engine  to  marine  propulsion.  Fol- 
lowing a  general  outline  of  the  construc- 
tion, economy,  etc.,  of  the  Diesel  engine 
and  its  present  employment  in  boats, 
Lieut.  Sillince  describes  the  Mirrlees 
system  of  electro-mechanical  propulsion. 
Generators  direct  coupled  to  Mirrlees- 
Diesel  engines  are  used.  For  speeds  be- 
tween full  speed  and  half  speed  a  com- 
bination friction  and  positive  clutch 
couples  together  the  engine  and  propeller 
shafts.  For  speeds  below  half  speed  the 
shafts  are  disconnected  and  motors  are 
used. 

Turning  now  to  the  employment  of 
electricity  for  purposes  other  than  pro- 
pulsion, A.  G.  Collis  summarizes  former 
and  present  specifications  for  switch- 
boards for  warships,  and  criticizes  the 
lack  of  uniformity  in  design.  It  is  es- 
sential that  manufacturers  entering  this 
field  of  work  should  specialize.  It  is 
also  highly  desirable,  he  urges,  that  parts 
of  gear  should  be  interchangeable  even 
if  made  by  different  makers.  The  wiring 
of  ships  is  treated  by  G.  Austin.  After 
enumerating  the  uses  to  which  electricity 
is  put  on  board  ship  and  the  various  cir- 
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cuits  that  are  desirable,  Mr.  Austin  dis- 
cusses the  question  of  the  most  suitable 
voltage,  and  the  various  systems  of  wir- 
ing that  may  be  used — single  wiring, 
concentric  and  double  wiring.  The 
wires  may  be  protected  by  wood  casing, 
tubes,  lead  sheathing  or  armoring.  Twin 
cable  has  much  to  recommend  it.  The 
insulation  of  wiring  is  rendered  difficult 
by  condensation  and  by  the  inevitable 
presence  of  salt.  Careful  erection  is 
most  important.  Distribution  may  be  on 
the  system  in  which  each  light  has  its 
own  fuse,  or  on  that  in  which  each 
group  has  a  fuse;  the  latter  appears  to 
be  sufficient.  Owing  to  the  special  con- 
ditions, bell  wires,  as  well  as  those  for 
supply,  should  have  good  insulation.  Mr. 
Austin  contributes  also  a  paper  on  ship 
illumination  and  fittings,  in  which  he  dis- 
cusses the  character  of  lighting  and  fit- 
tings suitable  for  decks,  cargo  holds, 
cattle  spaces,  emigrant  accommodation, 
seamen's  and  officers'  quarters,  passen- 
gers' cabins,  dining  saloons,  lounges, 
drawing  rooms  and  smoking  rooms,  sig- 
nal lamps  and  navigation  lamp  indicator. 
He  shows  the  necessity  of  paying  par- 
ticular attention  to  insulation  and  the 
prevention  of  trouble  by  vibration.  Il- 
lumination is  further  considered  in  a 
paper  on  searchlight  projectors  for 
marine  purposes  by  E.  A.  Holmes,  who 
describes  various  types  of  mirrors, 
methods  of  testing,  systems  of  arc  pro- 
duction, and  accessory  devices. 

Two  papers  are  devoted  to  electrical 
comnumication.  The  first,  on  ships'  tele- 
phones, by  H.  .S,  Thompson,  describes 
the  general  scheme  adopted  on  board  a 
siiii),  wliicli,  from  the  telephone  point  of 
view,  may  be  looked  u[)on  as  a  large 
hotel.  The  instruments  and  other  de- 
tails, such  as  wiring  and  protection  from 
stray  currents,  are  considered.  Owing 
to  the  special  conditions  at  sea,  such 
installations  differ  materially  from  those 
on  land.  l'"or  connecting  a  ship  to  a 
shore  exchange,  a  special  flexible  cable, 
with  connectirtg  boxes  is  used.  Wireless 
telegraphy  for  marine  inter-communica- 
tion is  discussed  by  VV.  VV.  Bradfield. 
Jfe  outlines  the  advantages  and  i)rogress 
of  wireless  telegrai)hy  for  marine  pur- 
poses, and  describes  in  detail  the  trans- 


mitting, receiving  and  emergency  appa- 
ratus of  the  Marconi  plant  used  on  board 
ship.  In  conclusion,  particulars  are 
given  of  the  number  of  naval  and  mer- 
cantile marine  stations  in  operation  in 
the  various  countries. 

A  paper  is  included  on  electrically 
driven  shipyard  cranes.  The  author, 
H.  H.  Broughton,  first  considers  briefly 
certain  details  which  affect  the  perform- 
ance of  all  types  of  electric  cranes.  In 
the  second  part  of  his  article  descrip- 
tions are  givert  of  several  cranes  and 
crane  systems  in  use  in  a  number  of  the 
principal  shipyards;  these  include  yard 
cranes,  building-slip  equipment  and  fit- 
ting-out basin  cranes. 

One  of  the  most  interesting  of  the 
articles  is  James  A.  Seager's  general 
discussion  of  the  use  of  electric  power 
for  auxiliary  purposes  on  board  ship. 
The  chief  causes  which  militate  against 
its  adoption,  he  says,  are  the  lack,  in 
most  cases,  of  definite  specifications 
for  the  plant  required,  the  ignorance  of 
marine  engineers  of  electrical  matters, 
the  lack  of  skilled  attention,  the  desira- 
bility of  simplicity  of  equipment,  and 
the  cutting  of  prices.  The  voltage  used 
is  preferably  low  for  safety,  but  the  use 
of  electric  power  tends  to  raise  the  stan- 
dard adopted.  Although  there  is  a  ten- 
dency to  run  all  auxiliaries  electrically, 
it  is  safer  to  have  some  of  them  inde- 
pendent of  the  electrical  plant.  To  a 
large  extent  the  adoption  of  electrical 
auxiliaries  resolves  itself  into  a  ques- 
tion of  first  cost  versus  running  cost. 
Mr.  Seager  concludes  his  article  with  a 
reference  to  examples  of  auxiliaries  now 
in  use,  and  emphasis  is  laid  upon  the 
necessity  for  good  workmanship  and 
ample  size  of  plant  for  the  requirements. 

I^lectric  steering  gear  is  the  only 
auxiliary  to  which  a  special  paper  is 
devoted.  A.  P.  Chalkley  describes  a 
lunuber  of  systems  of  electrical  steer- 
ing, in  particular  those  of  the  A.  E.  G., 
I'fatisclu-r.  Siemens  Brothers,  Clarke, 
(  hapman  &  C\>.,  and  Hrovvn  Brothers. 
Mr.  Chalkley  contributes  also  an  esti- 
mate of  the  future  of  electricity  on  ships. 
1  le  points  out  that  two  tendencies  are 
now  apparent — either  to  use  electricity 
for  all  purposes,  or  to  apply  it  to  every 
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purpose  except  that  of  propulsion.  I'^or 
general iui;-  purposes  it  is  important  to 
hear  in  mind  the  possibilities  of  the 
Diesel  engine.  Producer  plant  has  also 
been  suggested,  hut  the  future  in  this 
line  seems  doubtful.  On  the  other  hand, 
the  position  of  the  turbine  is  assured. 
The  standard  voltage  sliows  a  tendency 


to  rise,  and  there  is  mucli  to  be  said  in 
favor  of  alternating  current  in  prefer- 
ence to  continuous.  A  marked  advance 
may  be  expected  in  electrical  steering 
gear,  (jcnerally  speaking,  Mr.  Chalkley 
concludes,  it  may  be  said  that  the  out- 
look for  electricity  on  ships  is  very 
promising. 


THH   CUTTING   PROPHRTIES    OF   TOOL   STEHL. 

AN    INVESTIGATION    OF    THE    FACTORS    INFLUENCING    THE    DURABILITY    OF 

CUTTING   TOOLS. 

Edward  G.  Herbert — Iron  and  Steel  Institute. 


COMMENTING  editorially  on  a 
paper  on  the  cutting  properties  of 
tool  steel,  read  by  Edward  G.  Her- 
bert at  the  recent  meeting  of  the  Iron 
and  Steel  Institute,  The  Engineer,  Lon- 
don, says  that  no  more  remarkable  con- 
tribution to  the  literature  of  the  subject 
has  been  made  since  the  publication  of 
Taylor's  voluminous  monograph,  "The 
Art  of  Cutting  Metals."  Mr.  Herbert's 
experiments  were  made  on  a  novel  form 
of  testing  machine,  invented  by  himself, 
which  we  have  already  described  in 
these  columns.*  It  will  be  recalled  that 
in  this  machine  a  steel  tube,  }i  inch  in 
diameter  and  1/16  inch  thick,  rendered 
of  a  uniform  hardness  throughout  by 
suitable  heat  treatment,  is  revolved  in  a 
vertical  position  at  a  suitable  speed,  and 
is  thrust  against  a  cutting  tool  by  a  pre- 
determined weight.  The  tool  is  carried 
in  a  steelyard  and  a  micrometer  shows 
the  amount  by  which  it  wears  away  as  it 
cuts  the  face  of  the  tube.  An  auto- 
graphic apparatus  records  the  rate  at 
which  the  tube  is  shortened  by  the  tool, 
and  an  electric  alarm  gives  warning 
when  a  standard  degree  of  bluntness  has 
been  reached.  The  machine  offers  facil- 
ities whereby  all  the  conditions  of  a  cut- 
ting test  can  be  regulated  and  kept  con- 
stant, and  it  is  possible,  therefore,  to  ob- 
tain with  it  truly  comparable  results. 

We  gave  in  our  previous  review  of 
Mr.  Herbert's  work  some  of  the  results 
of  his  earlier  investigations.  His  pur- 
pose throughout  has  been  thoroughly 
practical — to  discover  the  conditions  of 
metal  cutting  determining  the  best  work- 
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shop  results.  "The  best  steel,"  he  says, 
"is  not  the  one  which  will  keep  its  edge 
longest  when  run  at  a  low  speed,  nor 
even  the  one  which  will  remove  the 
greatest  amount  of  metal  without  be- 
coming blunt.  The  engineer  usually  re- 
quires the  steel  that  will  remove  the 
greatest  amount  of  metal  per  hour  with- 
out requiring  too  frequent  sharpening." 
One  of  the  most  striking  of  Mr.  Her- 
bert's discoveries  was  the  fact  that  the 
durability  of  all  steels  without  exception 
is  very  low  at  low  speeds  (under  light 
cuts),  and  that  the  durability  of  the 
cutting  edge  increases  as  the  speed  is 
raised.  The  research  reported  in  his 
present  paper  is  an  investigation  of  the 
cause  of  the  difference  in  the  durability 
of  the  cutting  edge  of  a  given  steel  at 
different  speeds,  and  of  the  changes  in 
the  physical  condition  of  the  steel  which 
correspond  to  these  changes  in  durabil- 
ity. The  results  appear  fully  to  justify 
the  conclusion  indicated  at  the  close  of 
our  previous  review^ — that  the  durability 
of  a  cutting  tool  is  almost  entirely  de- 
pendent on  the  rate  at  which  heat  is 
generated  in  cutting. 

Mr.  Herbert's  argument  is  as  follows : 
A  decrease  in  durability  with  increased 
cutting  speed  might  be  very  simply  ex- 
plained by  saying  that  we  are  dealing 
merely  with  the  rubbing  of  metal  against 
metal,  and  that  the  increased  wear  at  the 
higher  speeds  is  due  to  {he  increased 
severity  of  the  rubbing.  But  when  we 
find  that  an  increase  in  the  cutting  speed 
is  actually  accompanied  by  an  increase 
in  the  durability  of  the  tool,  that  this 
durability  attains  a  maximum  at  a  cer- 
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tain  speed,  which  is  different  for  steels 
of  different  chemical  composition,  and 
that  the  durability  then  declines  as  the 
speed  is  further  increased,  it  becomes 
evident  that  the  durability  of  the  cutting 
edge  cannot  depend  simply  on  the  rub- 
bing of  metal  against  metal.  It  may, 
however,  depend  on  that  which  results 
from  the  rubbing,  namely,  the  evolution 
of  heat  and  the  consequent  rise  in  the 
temperature  of  the  cutting  edge,  a  rise 
which  naturally  becomes  greater  as  the 
speed  increases.  Assuming  this  to  be 
the  case,  we  find  that  the  durability  or 
wear-resisting  property  of  all  tool  steels 
is  relatively  low  at  normal  atmospheric 
temperatures,  that  it  increases  as  the 
temperature  rises,  attains  a  maximum  at 
a  certain  temperature  (depending  on  the 
composition  of  the  steel),  and  declines 
as  the  temperature  is  further  raised. 

This  theory  Mr.  Herbert  has  tested 
both  by  varying  the  temperature  of  the 
cutting  edge  by  increasing  the  depth  of 
cut  taken  at  a  constant  speed,  and  by 
varying  tlie  temperature  by  the  applica- 
tion of  artificial  heat  to  the  tool,  by  caus- 
ing hot  water  to  circulate  through  the 
test  tube  of  the  testing  machine,  in  place 
of  the  cold  water  normally  used  in  dura- 
bility tests,  'i'he  results  given  in  the 
j)a{)er  appear  to  establish  the  heat  tlieory 
of  the  durability  of  cutting  tools  work- 
ing under  the  special  conditions  of  the 
tool-steel  testing  machine.  Its  validity 
under  workshop  conditions  is  tested  by 
means  of  'i'aylor's  results.  Mr.  Herbert 
deduces  from  theoretical  considerations 
a  law  of  constant  temperature  in  ti-rms 
of  feed,  speed  and  depth  of  cut,  which 
may  be  ex|)resse(l  i)v  tlie  e(|ualioii 

«»r  ill  words:  l''or  coiist.ini  (hirability  <>f 
the  cutting  tool,  the  sptH'(|  varies  in- 
versely as  the  cube  root  of  the  product 
of  ana  of  cut  and  thickness  of  shaving. 
According  to  hypothesis,  this  law  of  con- 
stant temperature  should  i)c  also  a  law 
of  constant  durability.  That  it  is  so  is 
definitely  establisluMl  by  comj)arison  of 
(lata  ol)taiiu'<|  by  calculation  from  the 
cube  law  with  the  results  «if  Taylor's 
shop  durability  tests. 


There  is  already  an  accumulation  of 
confirmatory  evidence  of  the  validity  of 
the  heat  theory  of  durability  from  the 
workshop  side.  It  is  a  matter  of  com- 
mon experience,  for  example,  that  a  tool 
stands  up  better  if  it  is  put  in  the  fire 
immediately  before  being  set  to  work, 
so  that  it  "starts  warm."  Further,  in 
quite  a  number  of  workshop  operations 
it  has  been  found  possible  to  increase  the 
durability  of  the  cuting  tool  by  increas- 
ing the  cutting  speed,  although  such  an 
increase  of  speed  goes  against  the  in- 
stincts of  the  average  workman. 

Most  of  the  speed,  or  temperature- 
durability,  curves  examined  by  Mr.  Her- 
bert have  a  simple  form,  rising  to  a 
point  of  maximum  durability  and  then 
falling  towards  zero  durability  as  the 
speed  is  raised.  Some  ^curves,  however, 
a  number  of  which  are  shown  in  the 
paper,  have  two  points  of  maximum 
durability  and  a  very  distinct  depression 
between  them.  This  phenomenon  is  ex- 
ceedingly common  and  is  not  confined 
to  any  one  class  of  steel ;  the  double- 
peaked  curve  has  been  obtained  from 
carbon,  tungsten,  and  tungsten-vanadium 
steels.  Experience  shows  that  the  de- 
pression may  occur  at  any  point  in  the 
curve  of  any  steel,  and  that  its  position 
varies  according  to  the  particular  treat- 
ment the  steel  has  received  in  hardening. 
The  dejjression  or  dimple  in  the  speed 
curve  is  perhaps  the  most  remarkable 
fact  brought  to  light  by  the  tool-steel 
testing  machine.  The  phenomenon  is  so 
marked—  amounting  sometimes  to  an  al- 
most total  loss  of  durability  at  a  particu- 
lar speed  which  may  be  intermediate  be- 
tween two  sjjeeds,  each  of  which  gives 
the  tool  the  highest  durability  of  which 
it  is  capable — that  it  is  almost  incred- 
ible that  it  should  have  entirely  escai)ed 
observation  in  (he  liiousands  of  cutting 
oj)erations  of  everyday  practice.  There 
is  a  good  (leal  of  evidence  that  the  i)he- 
nomeiion  exhibited  in  the  speed  curve  is 
one  which  has  been  fretpiently  ob- 
served in  practice,  though  its  precise 
character  has  never  been  suspected, 
l^naccoiinlalile  failures  of  cutting  tools 
are  among  the  commonest  of  workshop 
experiences,  and  may  be  fre(|uently  due 
to  working  at  the  critical  temperature  of 
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low  durability.  To  cite  only  one  ex- 
ample, it  is  frc(|uently  observed  that  a 
tool,  soon  alter  being  set  to  work,  ap- 
parently fails — it  becomes  blunted  to 
some  extent;  but  if  it  is  allowed  to  con- 
,tinue  cuttiuii^,  it  "builds  up,"  it  recovers 
its  durability,  and  may  continue  euttini^ 
for  a  considerable  time  without  further 
loss  of  sharpness. 

The  second  purpose  of  Mr.  Herbert's 
research,  to  determine  the  changes  in  the 
physical    condition    of    steel    which    cor- 
respond to  the  changes  in  durability,  re- 
mains to  be   considered.     Many  experi- 
ments have  been  made  on  carbon,  tung- 
sten,   and    tungsten-vanadium    steels    to 
ascertain  in  what  manner  the  durability 
of  a  tool  is  affected  by  its  temper,  per- 
centage of  carbon,  and  the  cooling  pro- 
cess to  which  it  has  been  subjected.    De- 
tailed   results    are    given    in    the    paper. 
We  may  quote  from  Mr,  Herbert's  sum- 
mary  of   the   conclusions   so    far   estab- 
lished :    "Taking  a  general  review  of  the 
results  put  forward,  it  is  clear  that  the 
three  classes  of  steel  experimented  with 
are    all    capable    of   producing    either    a 
single-  or  a  double-peaked  curve.     The 
second   or    high-speed   peak   is    strongly 
developed     in     high-speed     and     carbon 
steels   which   have   been   quickly   cooled. 
The  first  or  low-speed  peak  is  developed 
in  high-speed  steel  by  slow  cooling,  and 
in  the  case  of  carbon  steel  by  tempering 
at   a   high   temperature.     The   effect   of 
tempering  high-speed  steels  has  not  been 
determined. 

"A  moderate  rate  of  cooling,  or  in 
carbon  steels  a  moderate  tempering,  pro- 
duces a  double-peaked  curve,  the  steel 
having  great  durability  at  both  low  and 
high  speeds,  but  very  little  durability  at 
some  intermediate  speeds.  The  curve  of 
the  tungsten-vanadium  steel  differs  es- 
sentially from  that  of  the  tungsten  steel 
similarly  treated,  but  whether  this  is 
generally  characteristic  of  the  two 
classes  of  steel,  or  peculiar  to  the  partic- 
ular brands  used  in  the  experiments,  has 
not  yet  been  determined.  Salt-bath 
hardening  seems  to  be  generally  bene- 
ficial in  the  case  of  tools  intended  for 
high-temperature  cutting. 

"No  plausible  hypothesis  can  yet  be 
offered    in    explanation    of    the    peculiar 


changes   in    the   durability   of   steels;    in- 
deed,   we    have    yet    to    determine    what 
constitutes     durability.        It     camiot     be 
mere  hardness,  since  there  is  no  increase 
of   hardness   at    increasing   temperatures 
corresponding    to    the    increasing    dura- 
bility shown  by  the  rise  of  the  left-hand 
])()rtion    of    the    speed    curve.      It    seems 
more  probable  that  this  first  increase  of 
durability  is  due  to  a  decrease  of  brittle- 
ness — a      stronger      coherence      of     the 
molecules  as  the  temperature   is   raised. 
The  decrease  of  durability  shown  by  the 
descending    portion    of    tlie    curve    may 
be  due  to  an  actual  softening  or  temper- 
ing of  the  steel  by  the  heat  generated  in 
cutting.       The     decrease     of     durability 
corresponding   to   the   depression    in    the 
double-peaked  curve  can  scarcely  be  due 
to   a   tempering  process,   since   the   steel 
could  not  in  that  case  be  expected  to  re- 
gain   its    durability    at    higher    tempera- 
tures.    This  temporary  loss  of  durability 
may,  however,  be  due  to  an  increase  of 
brittleness  occurring  at  certain  tempera- 
tures.     H    this    can    be    established    by 
means   of   breaking   tests   on   hot   speci- 
mens of  steel  which  have  been  so  treated 
as  to  give  a  double-peaked  curve  on  the 
tool-steel  testing  machine,  it  should  not 
be  difficult  to  establish  a  partial  temper- 
ature scale  corresponding  to  the  testing- 
machine  scale  of  cutting  speeds. 

"Nothing  has  been  said  about  the  re- 
lation between  the  speeds  used  in  the 
tests  and  the  corresponding  speeds  ap- 
propriate to  any  given  set  of  actual 
working  conditions.  This  relation  can- 
not be  established  by  direct  application 
of  the  cube  law,  since  this  takes  no  ac- 
count of  the  shape  of  the  cuttinp;-  tool 
and  the  hardness  of  the  material  oper- 
ated upon.  In  the  absence  of  any 
means  of  measuring  actual  cutting  tem- 
peratures, the  relation  can  only  be  es- 
tablished by  making  a  complete  speed 
curve  in  the  lathe  under  ordinary  work- 
ing conditions,  and  comparing  this  with 
the  curve  made  from  the  same  tool  on 
the  testing  machine.  By  preference,  the 
tool  chosen  should  be  one  which  gives  a 
double-peaked  curve,  since  it  would  in 
that  case  be  possible  to  correlate  three 
distinct  points  on  the  curves,  two  max- 
ima and  a  minimum." 
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PROGRESS  in  the  development  of 
high-speed  steels  and  the  rapid  ac- 
cumulation of  authentic  experi- 
mental data  of  their  properties  and  ca- 
pabilities have  reacted  to  a  marked  de- 
gree on  machine-tool  design.  Charles 
Day  has  given  in  this  Magazine*  a  num- 
ber of  examples  of  radical  changes  in 
tool  construction  designed  to  promote  ef- 
ficiency by  limiting  tool  duty  and  by  in- 
troducing characteristics  adapting  the 
machines  to  the  most  efficient  use  of  the 
new  steels.  At  a  time  when  new  de- 
signs are  frequently  offered  and  im- 
provements are  constantly  added  to  ex- 
isting types,  it  is  important  that  the  pur- 
chaser of  machine  tools  should  have  a 
ready  means  of  determining  the  suit- 
ability of  a  machine  to  his  peculiar  con- 
ditions; this  Walter  Rautenstrauch  has 
supplied  in  a  paper  on  the  scientific 
analysis  of  lathe  headstock  characteris- 
tics, read  before  the  American  Society  of 
Mechanical  Engineers  and  printed  in  the 
Journal  for  June. 

Since  the  new  steels  will  take  heavier 
cuts  than  is  possible  with  carbon  steels 
and  still  retain  their  durability,  Prof. 
Rautenstrauch  takes  as  the  basis  of  his 
standard  of  comparison  those  character- 
istics of  speed  and  torrjue  in  a  lathe  head- 
stock  which  permit  the  most  economical 
removal  of  shavings  from  soft  and  me- 
<lium  steels.  The  method  of  comparing 
the  speeds  and  torrities  actually  obtain- 
able in  any  machine  with  the  standard 
characteristics,  for  the  purpose  of  judg- 
ing the  efficiency  of  the  headstock.  is 
that  devised  by  Dr.  J.  T.  Niciiolson.  The 
considerations  on  which  the  Nicholson 
method  is  based  are  as  follows:  "Since 
the  volume  of  metal  removed  by  a  lathe 
tool  in  a  given  lime  is  a  product  of  the 
area  of  cut  and  the  speed  of  cutting,  the 
weight  removed  in  one  minute  will  be 
e(|ual  to  the  area  of  cut  in  sf|uare  inches 
times  the  speed  of  cutting  in  inches  per 
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minute  times  the  weight  of  the  metal 
per  cubic  inch.  The  force  on  the  tool 
has  been  determined  experimentally  to 
be  approximately  proportional  to  the 
area  of  the  cut,  the  torque  required  to 
take  any  size  cut  is  equal  to  the  force 
on  the  tool  times  the  radius  of  the  work, 
and  the  speed  at  which  the  cut  can  be 
taken  on  any  diameter  of  work  depends 
on  the  spindle  speed  which  can  be  ob- 
tained. These  facts,  together  with  the 
relations  which  have  been  established 
between  possible  maximum  cutting  speed 
and  area  of  cut  on  different  materials, 
show  that  in  any  machine  a  definite  rela- 
tion must  exist  between  the  spindle 
speeds  and  the  accompanying  torques  ob- 
tainable, that  the  machine  may  be  adapt- 
able to  efficient  weight  removal  on  all 
diameters  of  any  material." 

The  approximate  relation  between  the 
area  of  cut  and  the  maximum  cutting 
speed  for  soft  and  medium  steel  is  ex- 
pressed by  Dr.  Nicholson  in  the  equa- 
tion: 

^'  =  -  +  15 

a 
where  V  is  the  cutting  speed  in  feet  per 
minute,  and  a  the  area  of  cut  in  square 
inches.  From  this  equation  may  be  de- 
ternn'ned  the  cutting  speed  at  which  it  is 
possible  to  operate  on  these  materials 
without  injury  to  the  tool,  when  taking 
a  cut  of  a  given  size.  To  establish  a 
basis  for  determining  the  spindle  speeils 
and  torcjues  required  to  remove  the  max- 
imum weight  of  shavings  on  all  diame- 
ters of  work,  it  is  necessary  to  determine 
the  average  area  of  cut  which  a  lathe  of 
given  size  should  bo  expected  to  take. 
Through  corresp(Mi(lence  with  lathe 
l)uililers,  Dr.  Nicholson  learned  that  a 
widely  accepted  rule  for  the  machining 
of  miltl  stoel    forgings  is 

5^ 
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where  a  is  the  area  of  cut  in  s(|uare 
iiiclies,  and  S  the  swing  of  tlie  hithe  in 
inclies. 

Assuming  that  tliese  relations  are  true, 
and  in  ad(htion  that  tlie  force  on  the 
tool  varies  directly  as  the  area  of  the 
cut  ( for  mild  steel  the  force  on  the  tool 
is  ai)i)roximatcly  loo  tons  for  each  square 
inch  of  area  cut),  an  i8-inch  lathe  capa- 
ble of  removing  the  maximum  weight  of 
shavings  in  a  given  time  on  all  diame- 
ters of  work  would  have  the  following 
characteristics:  standard  area  of  cut  on 
all  diameters,  0.0126  square  inch;  force 
on  tool,  2,520  pounds;  torque  on  work  of 
face-plate  diameter,  1,890  foot  pounds; 
maximum  cutting  speed,  94.5  feet  per 
minute ;  revolutions  of  spindle  required 
for  this  speed  on  work  of  face-plate  di- 
ameter, 20  per  minute.  When  the  stan- 
dard area  of  cut  is  taken  on  a  smaller 
diameter  the  resulting  torque  will  obvi- 
ously be  less.  It  will  be  necessary,  how- 
ever, to  increase  the  spindle  speed,  if  the 
speed  giving  most  efficient  use  of  the 
tool  and  constancy  of  volume  of  metal 
removed  is  to  be  maintained. 

The  spindle  speed  for  these  conditions 
will  vary  inversely  as  the  diameter  of 
the  work  and  the  torque  directly  as  the 
diameter  of  the  work.  It  is  obvious, 
therefore,  that  when  the  problem  is  to 
remove  the  maximum  weight  of  shavings 
on  all  diameters  of  work,  the  product  of 
speed  and  torque  should  be  a  constant. 
The  highest  spindle  speed  for  which  a 
lathe  should  be  designed  will  depend  on 
the  smallest  diameter  of  work  which  the 
lathe  can  economically  handle,  and  the 
maximum  cutting  speed  desirable  on  this 
diameter.  Assuming  that  the  least  di- 
ameter is  S/16,  and  that  a  cutting  speed 
of  120  feet  per  minute  should  be  pro- 
vided, the  maximum  spindle  speed  should 
be  approximately  7,200/vS'. 

From  these  data  a  curve  may  be  plot- 
ted show'ing  the  ideal  characteristics  to- 
wards which  the  design  of  a  lathe  should 
tend.  The  abscissae  represent  torques, 
and  the  ordinates  revolutions  of  the  spin- 
dle. The  points  representing  the  combi- 
nations of  torque  and  spindle  speed  for 
work  of  face-plate  diameter,  and  for 
work  of  the  smallest  size  which  can  be 
handled    economically    are    first    plotted. 


An  equilateral  hyperbola  between  these 
points  (since  the  product  of  speed  and 
torque  should  be  a  constant)  shows  the 
proper  relations  of  torque  and  spindle 
speed  required  to  remove  the  maximum 
weight  of  shavings  in  a  given  time  on  all 
diameters  of  work  of  any  given  material. 

This  ideal  diagram  can  be  used  either 
in  design  or  as  a  means  of  determining 
the  extent  to  which  the  speeds  and 
torques  of  a  lathe  already  designed  cor- 
respond to  the  standard  established.  By 
its  use  it  is  possible  also  to  determine 
whether  or  not  any  speeds,  with  their 
corresponding  torques,  might  be  omitted 
without  affecting  the  weight-removing 
capacity  of  the  headstock.  Prof.  Rauten- 
strauch  describes  in  detail  the  method 
of  using  the  diagram  as  a  standard  of 
comparison.  It  is  possible  here  only 
very  briefly  to  indicate  the  scope  of  his 
discussion.  Speed  and  torque  data  for 
thirteen  lathes  of  various  swings  and 
by  different  makers,  taken  from  the  man- 
ufacturers' catalogues,  are  plotted-  in 
characteristic  curves.  By  reference  to 
the  ideal  diagram  it  is  shown  wherein 
the  designs  are  deficient,  and  exam- 
ples are  worked  out  showing  the  limits 
which  improper  headstock  design  im- 
poses on  either  the  area  or  the  speed 
of  the  cut  which  can  be  taken  on 
any  diameter  of  work,  and  the  extent  to 
which  the  various  speeds,  with  their  cor- 
responding torques,  contribute  to  the 
weight-removing  capacity  of  the  lathes. 
As  an  illustration  of  how  the  relative 
merits  of  lathes  of  different  makes  may 
be  determined  with  reference  to  a  com- 
mon standard,  the  diagram  is  used  to 
demonstrate  the  uselessness  of  certain 
speeds,  with  their  corresponding  torques, 
possible  in  a  number  of  the  lathes  se- 
lected. This  analysis  shows  the  striking 
difference  of  opinion  existing  among 
lathe  builders  as  to  what  constitutes  a 
sufficient  powering  of  the  lathe  to  meet 
the  demands  of  the  high-speed  steels,  the 
number  of  speeds  to  be  furnished,  and 
the  spacing  of  the  speeds  and  torques. 

An  analysis  of  this  sort  shows  two 
things :  first,  that  increasing  the  number 
of  speeds  without  regard  to  the  torque 
does  not  necessarily  increase  adapta- 
bility    to    economic    performance;     and 
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second,  that  the  amount  by  which  the  ef- 
ficiency can  be  increased  does  not  in- 
crease in  direct  proportion  to  the  addi- 
tional number  of  speed  changes  provided, 
even  if  the  accompanying  torques  are 
properly  determined.  The  question  of 
increasing  efficiency  by  the  introduction 
of  additional  speed-torque  changes  in- 
volves a  solution  of  the  problem  whether 
or  not  the  increase  in  efficiency  warrants 
the  increase  in  cost  due  to  the  additional 
equipment,  and  whether  the  management 
of  the  shop  is  such  as  to  insure  proper 
use  of  the  additional  equipment.  Another 
use  for  this  method  of  analysis  particu- 
larly  applying  to  design   is  the   estima- 


tion of  the  beneficial  effects  of  motor 
equipment  on  the  efficiency  of  the  ma- 
chine. It  affords  a  simple  means  of  de- 
termining the  changes  which  can  be  ef- 
fected by  applying  direct  motor  drive, 
when  the  motor  has  certain  characteris- 
tics of  speeds  and  torques,  to  any  partic- 
ular machine  with  certain  possible  speed- 
torque  combinations.  The  method  is  one, 
Prof.  Rautenstrauch  believes,  which  will 
materially  assist  the  designer  in  deter- 
mining justifiable  speed-torque  relations, 
and  will  enable  the  purchaser  to  deter- 
mine whether  or  not  the  speed-torque 
characteristics  of  any  given  lathe  are 
adaptable  to  his  conditions. 


THE  ECONOMY  OF   THE  EXHAUST   STEAM   TURBINE. 

A    COMPARISON     OF    THE    FJRST    AND    OPERATING    COSTS    OF    GAS    ENGINE    AND    COMBINED 

STEAM    ENGINE   AND   TURHINE    PLANTS. 

W.  Heym — Die  Turbine. 

TWK  superior  economy  of  the  com-      ical  within  wide  limits  than  the  gas-en- 
bination  steam  plant,  utilizing  the      gine  installation. 

exhaust  steam  from  reciprocating  Herr  Heym  takes  the  case  of  a  i,ooo- 

engines  in  low-pressure  turbines,  in  com-  kilowatt  plant  of  each  type  operating 
parison  with  plants  ecpiipped  exclusively  under  similar  conditions.  Good  steam 
with  either  engines  or  turbines,  is  con-  coal  is  to  be  obtainable  at  from  $i  to 
clnsivcly  demonstrated  by  R.  J.  S.  Pigott  $350  i)er  ton,  an  adequate  supi)ly  of  con- 
in  his  short  series  of  articles  on  the  re-  denser  water  is  available,  and  the  cost  of 
vival  of  the  reciprocating  engine,  con-  labor  is  to  be  that  in  good  average  prac- 
cluded  on  another  page  of  this  issue.  It  tice.  luich  plant  is  to  be  in  operation 
is  a  remarkable  fact  that  the  belief  is  24  hours  per  day,  with  a  load  factor  of 
rai)i(lly  gaining  ground  that  the  combina-  at  least  20  per  cent.  At  least  one-third 
tion  steam  plant  is  more  economical  than  the  total  capacity  of  each  plant  is  to  be 
even   the   gas-engine    plant.      At    full    or       held  in  reserve. 

nearly   full   load,  and  also  at  low  power  A  gas  plant   to  meet   these   comlitions 

factor,  the  gas  engine  is  a  strong  com-  will  recpiire  three  tandem,  four-cycle, 
j)elit()r  of  the  steam  engine  or  turbine.  double-acting  engine  units,  with  produc- 
The  first  cost  of  the  gas  i)lant,  i)articu-  crs  and  auxiliaries,  comiected  to  500- 
larly  when  operating  on  bituminous  coal.  kilowatt  dynamos.  Vor  the  steam  plant 
is    high,    l>iit    the    low    fiul    consuiii|)linii       it   mav  be  assumed  tliat  tiie  low-pressure 

turbine  working  on  exhaust  steam  is 
capable  of  delivering  80  per  cent,  of  the 
power  of  the  reciprocating  engine  run- 
ning lion  condensing.  The  turbine  may 
be  of  the  double-flow  reaction  type,  or 
possibly,  f«»r  such  a  siii.dl  plant,  a 
single-flow  turbine  with  diiiniiiy  piston. 
The  mixed-pressure  impulse  turbine, 
with  a  liigh-|)ressiire  nozzle  for  using 
live  steam  during  periods  of  overload,  is 
also  applicable,  riie  turbine  may  be  in- 
stalled  as   an    iiidi-priidenl    unil,   with    its 


,ind  operating  exjjense  in  most  cases  ren- 
der the  gas  power  plant  a  more  econom- 
ical installation  than  either  steam  tur- 
bine or  engine  e«|ni|)nunl.  This  supe 
riority.  however,  does  not  persist  to  the 
same  degree  when  the  gas  plant  is  com- 
j)ared  with  the  combination  steam  |)laiit 
In  fact,  Ilerr  VV.  Heym,  who  compares 
the  first  and  ()i)erating  costs  of  gas  and 
combination  steam  plants  in  Pic  Tiirbitw 
for  March  5.  finds  the  combination  steam 
engine   and   turbine   plant    more   econom- 
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own    j^ovcnior,   or    it    in.iv    be    ij'ovcriicd  foiiiidalioiis    arc    not    iiirludcd    in    these 

from  the  engine.     At   times  of  h)\v  h)ad  cslimati-s.     The  comparative  first,  niain- 

thc    turl)ine    can    he    stojjpcd    aUoj^cther,  tenanee    and    ojx'ratinjj;-   costs    (exclusive 

and  the  cni;ine  made  to  i-.\haust  directly  of   the   cost   of    fuel)    are   shown    in   the 

into    the    condenser.      A    reserve    Corliss  followinj^  table. 

Tmiii:    I.       I'lusi".    Main  ii;n.\N(  K   and   (  )im:i<atin(;   Costs   of    i,(xx)-Kn.owATT  Stkam   and 

CiAs  Plants, 

Stcain.  Gas. 

Two  .'i.'iO-kilowatt  s(tam  ciinims,  vvitli  dyiiainos,  l)()il(is  and  all  stcain  aiwl 
c  Irctn'c    auxiliaries     $S7,r)00         

One  450-kilowatl  low-pussurc  turbine,  with  dynamo,  condenser  and  all 
atixiliarics     22,500         

Throe  r>00-kilowatt  Kas  eni^incs,  with  i)r(>duc(rs,  dynamos,  and  all  Kas  antl 
electric    auxiliaries     $]  42,500 

Total    c(iuij)ment    cost     $110,000        $142,500 

Interest    on    capital    at    5    per    cent $5,500  $7,125 

Maintenance    and   depreciation    at    10    per   cent 11,000  14,250 

Labor  at  $7  per  day   for  365  days  of  24   hours 2,555  2,555 

Oil,   waste,   and  supplies  at  $1.75   per  day   for  365  days  of  24   hours 640  640 

Total    cost    of   maintenance    and    operation,    exclusive    of    fuel $19,695  $24,570 

Total   hourly   plant   cost,    exclusive    of   fuel $2.25  $2.80 

engine  is  an  advantage  in  case  of  acci-  The  labor  cost,  estimated  as  the  same 
dent  to  cither  engine  or  turbine.  for  both  plants,  is  made  up  as  follows: 
The  maximum  capacity  of  the  boiler  one  day  engineer,  $2.50;  one  night  en- 
plant  must  be  such  that  in  case  of  acci-  gineer,  $2;  and  two  stokers,  $1.25  each, 
dent  to  the  turbine,  the  two  reciprocating  making  the  total  $7  per  day.  Oil,  waste, 
engines  can  operate  non-condensing.  and  supplies  are  estimated  at  $1.75  pe*r 
Assuming  a  maximum  steam  consump-  day  for  each  plant.  Interest  is  com- 
tion  of  30.8  pounds  per  kilowatt-hour  puted  at  5  per  cent.,  and  repairs  and  de- 
under  these  conditions,  the  1,000-kilowatt  preciation  at  10  per  cent.,  in  the  case  of 
plant  will  require  a  boiler  capacity  of  the  steam  plant,  11  per  cent,  for  the  en- 
about  9,000  boiler  horse  power.  These,  gines  and  boilers,  and  6  per  cent,  for 
however,  are  not  the  conditions  of  high-  the  turbine.  The  load  factor  has  prac- 
est  efficiency,  and  a  boiler  equipment  of  tically  no  effect  on  these  items  of  cost, 
four  225  horse-power  units  (one  re-  The  hourly  costs  of  operation  of  the 
serve)  will  be  sufficient  for  the  plant.  steam  and  gas  plants,  exclusive  of  the 
The  boilers  will  be  of  the  horizontal  cost  of  fuel,  are  respectively  $2.25  and 
water-tube      type     and     they     will      be  $2.80. 

equipped  with  economizers,  mechanical  Herr  Heym  discusses  at  length  the 
stokers,  internal  superheaters,  and  all  question  of  fuel  consumption,  partic- 
auxiliaries.  Steam  separators  will  be  ularly  in  its  relation  to  load  factor.  He 
installed  between  engine  and  turbine  and  assumes  for  the  steam  plant  an  evapora- 
the  equipment  will  be  completed  by  a  tion  of  4  pounds  of  water  per  pound  of 
centrifugal  jet  condenser  and  a  ccntri-  coal  and  an  expansion  from  11  atmos- 
fugal  dry-air  vacuum  pump.  pheres  to  17.8  pounds  pressure  in  the  en- 
Two  Corliss  compound  engines,  three  gine,  and  to  700  millimetres  vacuum  in 
three-phase  dynamos  wdth  exciters  and  the  turbine,  with  a  drop  in  pressure  be- 
switch  gear,  and  the  boiler  plant  and  ac-  tween  engine  and  turbine  of  i.i  pound, 
cessories  will  cost  about  $87,500,  or  For  the  gas  plant  it  is  assumed  that  the 
$87.50  per  kilowatt.  The  turbo-generator  load  is  very  variable  and  that  two  en- 
with  condenser  and  auxiliaries  will  cost  gines  are  in  operation  the  greater  part 
about  $22,500,  or  $50  per  kilowatt,  mak-  of  the  time.  Herr  Heym  gives  curves 
ing  the  total  first  cost  of  the  steam  plant  showing  the  comparative  fuel  consump- 
$110,000.  The  total  cost  of  the  gas  tion  per  kilowatt-hour  in  the  gas  and 
plant,  including  the  three  engines,  gen-  steam  plants  at  load  factors  from  20  to 
erators,  exciters,  producer  plant,  and  all  100  per  cent.;  the  fuel  consumption  of 
auxiliaries,  will  be  $142,500,  or  $95  per  the  steam  plant  is,  of  course,  higher, 
kilowatt,      The    cost    of    buildings    and  Another  set  of  curves,  however,  which 
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combine  all  elements  of  operating  cost, 
the  price  of  coal  being  taken  at  $3.50  per 
metric  ton  of  2,204  pounds,  shows  that 
with  fuel  at  this  price  the  steam  plant  is 
the  more  economical  at  all  loads  includ- 
ing and  above  200  kilowatts,  although 
the  difference  between  the  operating 
costs  of  the  two  plants  decreases  as  the 
load  factor  increases. 

A  third  series  of  curves  shows  the  in- 
fluence of  fuel  cost  on  the  cost  per  kilo- 
watt-hour at  load  factors  of  20,  40,  60, 
80  and  100  per  cent.  The  greatest  differ- 
ence in  cost  is  apparent  at  low  fuel 
prices,  the  cost  of  power  in  the  gas 
plant  being  higher  at  all  load  factors. 
As  the  price  rises,  the  curves  of  cost  per 
kilowatt-hour  for  gas  and  steam  ap- 
proach each  and  finally  cross.  The 
points  of  intersection  are  as  follows:  at 
20  per  cent,  load  factor,  $6.75  per  metric 
ton;  40  per  cent.,  $8.50;  60  per  cent., 
$8.75 ;  80  per  cent.,  $4.25 ;  and  100  per 
cent.,  $5.  At  these  prices  and  load  fac- 
tors, the  economy  of  the  two  plants  is 
the    same.      At    higher    prices    the    gas 


plant    is    the   more    economical,   and   at 
lower  prices  the  steam  plant. 

Table  II.     Total  Yearly  Cost  of  Opera- 
tion AND  Maintenance. 


Load   Factor, 

Per  Cent. 

Steam. 

Gas. 

Difference 

100 

$49,757 

$51,009 

$1,252 

80 

44,893 

46,750 

1,857 

60 

40,429 

43,020 

2,591 

40 

36,750 

39,497 

2,747 

20 

33,412 

35,504 

2,092 

Table  II  gives  the  total  operating  cost 
per  year  of  8,760  hours  for  the  two 
plants,  exclusive  of  fixed  charges,  in- 
surance and  taxes  on  land  and  buildings, 
with  coal  at  $3.50  per  metric  ton.  Al- 
though the  difference  in  cost  per  kilo- 
watt-hour is  greatest  at  20  per  cent,  load 
factor,  the  table  shows  that  the  great- 
est total  saving  is  at  40  per  cent,  load 
factor.  The  introduction  of  a  cooling 
plant  would  increase  the  first  cost  of  the 
steam  plant  by  $10,750,  and  the  annual 
operating  cost  by  $1,075  (10  per  cent.). 
Even  with  unfavorable  condensing  con- 
ditions, however,  the  steam  plant  will 
be  more  economical  at  100  per  cent,  load 
factor  by  about  $175  per  year. 


PROTHCTIVH    COATINGS   FOR    STRUCTURAL   STEEL. 

A     REF'ORT    OF    EXPOSURE    TESTS    ON    OVER    FIVE    HUNDRED    DIFFERENT    PAINTS. 

Cloyd  M.   Chapman — American  Society  for  Testing  Materials. 


F()\i  nearly  four  years  past,  the  firm 
of  Wcstinghousc,  Church,  Kerr  & 
(V),  has  had  in  hand  an  investigation 
of  the  rust-preventing  properties  of  pro- 
Icrtive  coatings  for  structural  steel.  In 
all,  over  1,600  tests  have  been  made,  on 
530  different  coatings,  submitted  by  271 
manufacturers  and  dealers.  The  method 
of  testing,  and  the  results  obtained,  are 
now  made  public  in  a  paper  read  by 
Cloyd  M.  Chapman  at  the  recent  meet- 
ing of  the  American  Society  for  Testing 
Materials,  from  which  wc  f|Uote  at 
length. 

**'J'he  method  employed  in  most  of 
these  tests  was  as  follows:  Small  sam- 
ples of  the  ready  mixed  paints  were  sub- 
mitted by  the  manufacturer  or  dealer, 
together  with  a  statement  of  the  princi- 
pal ingredients  entering  into  their  manu- 
facture. Each  paint  was  applied  to  two 
mild  steel  plates  of  about  No.  16  gauge. 


had  first  been  well  cleaned  of  oil  and 
foreign  matter  by  rubbing  with  a  cloth 
saturated  with  benzine.  Each  plate  had 
its  number  plainly  stamped  in  one  corner. 
One  plate  was  given  one  coat  and  the 
other  two  coats.  Care  was  taken  to  give 
a  uniform  full  coat  to  both  sides  and  all 
edges  of  the  plates.  All  painting  was 
(lone  indoors  by  the  same  person.  About 
five  days  were  allowed  between  coats  for 
drying.  After  the  second  coat  had  dried 
the  plates  were  fastened  to  boards  with 
galvanized  iron  tacks  and  exposed  on 
the  roof  at  an  angle  of  45  degrees,  fac- 
ing south. 

"On  the  day  the  plates  were  exposed 
scratch  marks  were  made  with  a  sharp 
instrument  across  two  opposite  corners 
of  each  j)late.  These  scratch  marks  cut 
through  the  paint  film,  leaving  bright 
metal  exposed,  so  that  rust  could  and  did 
start  inunediately  along  these  lines.     At 


2  inches  wide  and  6  inches  long,  which      regular    intervals    after    exposure    each 
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plate  was  examined  and  a  record  made 
of  its  condition.  The  one  quality  which 
was  heing'  soii<;ht,  and  the  prime  factor 
which  entered  into  the  rating  of  the 
paints,  was  protection  against  rust. 

"An  arbitrary  scale  of  ratings  was 
adopted,  based  on  the  amount  of  rust 
apparent  on  the  plate.  Until  some  small 
si)ot  of  rust  appeared  the  plate  was 
rated  at  loo  per  cent.,  except  in  cases 
of  fading,  alligatoring,  bad  chalking,  etc., 
without  any  rust  apparent,  which  were 
rated  at  97  per  cent.  When  one  small 
spot  of  rust  the  size  of  a  pinhead  ap- 
peared the  plate  was  rated  at  90  per  cent. 
When  several  such  spots  or  one  larger 
spot  of  rust  appeared  the  plate  was  rated 
at  85  per  cent.  When  the  sum  of  the 
areas  of  the  rust  spots  totaled  an  area  of 
about  34  i^ch  square  the  plate  was  rated 
at  80  per  cent. ;  when  ^  inch  square,  at 
75  per  cent.  When  the  combined  area 
of  rust  spots  totaled  about  i  square  inch 
the  plate  was  rated  at  70  per  cent.,  and 
so  on  down  the  scale  until  zero  rating 
indicates  the  plate  entirely  rusted  on  the 
exposed  side.  Examinations  were  made 
and  results  recorded  at  the  end  of  two 
weeks,  four  weeks,  six  weeks,  twelve 
weeks  and  every  three  months  there- 
after.    .     .     . 

"As  noted  above,  each  manufacturer 
was  asked  to  state  the  principal  ingredi- 
ents in  his  paint,  and  on  the  basis  of 
these  statements  each  sample  was  placed 
in  a  group  depending  upon  its  chief 
pigment,  or,  in  the  absence  of  pigments, 
upon  its  vehicle.  In  this  way  the  paints 
,  were  divided  into  a  number  of  classes  as 
follows : 

Carbons. — In  this  class  are  grouped 
the  natural  and  artificial  carbons,  except 
graphite. 

Graphites. — This  class  contains  both 
the  natural  and  artificial  graphites. 

Iron  Oxides. — These  also  include  both 
the  natural  and  artificial  pigments,  some 
of  which  were  received  in  paste  or  dry 
form,  to  which  pure  linseed  oil  was 
added  in  our  laboratory. 

Red  Leads. — This  class  includes  both 
the  straight  red  lead  and  oil  mixed  in 
the  laboratory  shortly  before  applying, 
and  the  ready-mixed  red  lead  paints 
which   contain   considerable  percentages 


of  other  pigments  to  keep  the  lead  in 
suspension.  These  red  leads  had  no  other 
coating  over  them. 

Red  Lead  Primers. — These  consist  of 
tests  in  which  the  first  coat  was  a  red 
lead  paint,  either  ready  mixed  or  straight 
red  lead  and  oil,  while  the  second  coat 
was  of  some  other  class.  Of  course,  no 
one-coat  tests  could  be  made  in  this  way. 
The  second  coats  in  this  class  were  of 
widely  different  varieties. 

White  Leads. — This  class  is  rather 
surprisingly  small,  and  is  made  up  large- 
ly of  paints  mixed  from  the  paste  in  our 
own  laboratory. 

Zinc  Oxides. — Few  makers  put  out  a 
zinc  oxide  paint  for  structural  steel. 

Mineral  Hydrocarbons  without  Pig- 
ments.— This  class  is  composed  of  paints 
made  of  the  various  kinds  of  tars  and 
tarry  refuse  and  the  various  minerals  of 
an  asphaltic  nature,  gilsonite,  elaterite, 
etc.,  but  without  any  pigments  added  to 
them.  They  form  one  of  the  more  num- 
erous groups,  and  as  a  rule  are  much 
lower  priced  than  the  oil  paints.  They 
also  form  the  class  for  which  the  great- 
est merit  is  usually  claimed  by  the  mak- 
ers and  agents. 

Mineral  Hydrocarbons  zuith  Pigments. 
— This  class  is  made  up  of  the  same 
character  of  materials  as  the  last,  but 
with  various  pigments  added.  For  in- 
stance, a  paint  made  of  gas  tar  and  iron 
oxide  would  fall  in  this  class  rather  than 
in  the  iron  oxide  class. 

Vegetable  Hydrocarbons  with  and 
without  Pigments. — This  class  includes 
distillates  and  residual  pitches  of  vege- 
table oils,  etc.  They  are  not  numerous 
enough  to  divide  into  two  groups,  hence 
those  with  and  those  without  pigments 
are  placed  in  the  one  class. 

Cements. — Several  manufacturers  have 
acted  upon  the  oft  published  statement 
of  the  fact  that  Portland  cement  offers 
a  protection  to  steel  against  rust,  and 
have  put  out  a  paint  said  to  be  made  up 
largely  of  cement.  These  paints  are  here 
grouped  in  a  class  by  themselves.  As 
they  have  appeared  in  the  market  mostly 
within  the  past  two  years  only  one  of 
them  has  had  a  full  two  years'  exposure. 

Chromates. — Another  result  of  recent 
paint  literature  has  been  the  appearance 
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of  a  number   of  paints   said  to   contain  information    to    enable    the    paint    to   be 

chromates  or  chromic  acid  in  some  form,  classified.    Other  sub-divisions  were  made 

Some  of  these  have  appeared  within  the  in  our  laboratory  records,  but  they  each 

past  year  and  no  tests  of  those  can  be  contained    so    few    representatives    that 

included  in  this  paper.  they   were   all   thrown   into   this   miscel- 

Vchiclcs. — This  class  contains  the  oils,  laneous  class  for  purposes  of  comparison 

varnishes  and  transparent  coatings  con-  in  this  paper. 

taining  little  or  no  pigment,  but  which  ''In  the  following  table  is  given  a  sum- 
are  more  or  less  used  for  the  protection  mary  of  the  results  obtained  with  each 
of  steel.  class  of  paints  for  one  and  two  year  ex- 

Miscellancous.  —  Into    this    class    are  posures  of  one  and  two  coat  specimens, 

grouped   all   the   coatings   which   do   not  This  table   also  gives   in   each   case   the 

fall  into  one  of  the  above  groups  or  con-  number  of  tests  which  entered  into  each 

cerning  which  the  maker  refused  proper  result: 

Table  of  Results  of  Exposure  Tests  of  Structural  Steel  ^Paints. 

f One  year  exposure. ^  f — Two  years    exposure. — x 

One  coat.  Two  coats.                One  coat.             Two  coats. 
No.      Average      No.       Average       No.     Average      No.      Average 

of          rating.  of           rating.          of          rating.          of         rating. 
Class.                                                          tests.      Per  cent,    tests.      Per  cent,     tests.     Per  cent,     tests.     Per  cent. 

Carbons fi5              21  54              70              34                2              36              46 

(;raF)hites 67               18  56               66               42                 3               43               45 

Iron  oxides 74              35  71              69              52              10              52              46 

Red  leads 50               5S  39               77               19               16               20               01 

Ke.l   lead  primers 0               ..  43              75                0               ..               14              56 

White   lea<ls 23              51  11              82                3                0                3              25 

Zinc  oxides 5               25  5               69                 5                 3                 5               .'iO 

Mineral  hydrocarbons  without  pigments   66              20  73              46              36                0              37              18 

Mineral  hydrocarbfins  with   pigments..    10              16  11              53                7                0                 7              20 
Vegetable      hydrocarbons      with      an<l 

without  pigments 13              19  13              57                3                0                3                 o 

Cements 7               .'56  7              46                1                 <»                 1                 0 

Chromates 14               32  24               70                 9                 0                 9               39 

\<.|,it  I,  s      22                 S  7               11                  3                 0                 3                 0 

Mi,r.Il;m(ons 94               2S  103               67               70                 7               85               39 


COMBUSTION    IN  CHMHNT  BURNING. 

A    CKITfCISM    OK    rilK    KOIAKY    KILN.    AND   A    .SlKUiK.STION    OF   A   TWO-KII.N    PROCESS   CIVINf. 

MOKE   EFFICIENT    HEAT    UTILIZATION. 

Bxron  /:.  lildrcd — /linrriniii  /iislilulr  of  Minuuj  Etu/inccrs. 


AMI'.K'ICAN  practice  in  cement 
burning,  according  to  r.yron  I*'. 
I'.ldrcd.  exhibits  a  rcmarkabUt 
crudeness  in  llic  application  of  liic  prin 
ciples  of  combustion,  an<l  a  no  less  strik- 
ing lack  of  observation  of  the  i)lu'nom- 
iiia  of  combustion,  in  tlie  course  of  a 
paper  on  combustion  in  cement  burning, 
read  before  the  American  Institute  of 
Mining  I'-ngineers  in  March  and  printed 


in  contact  with  the  work,  he  believes, 
will  improve  materially  the  economy  of 
the  cement  burning  process.  The  plan 
|)ropose(l  in  Mr.  I^ldred's  paper  involves 
the  separation  of  the  process  into  two 
stages,  calcining  and  clinkering,  which 
are  to  be  carried  out  in  two  separate 
furnaces. 

"In    tin-    present    practice    of    burning 
cement,    tlie    clinker    is    made    by    slowly 


in  tlie  Hnlli'lin  for  Juiu",  Mr.  i'',l(lred  |)assing  a  stream  of  finely  powdered  cc- 
sliovvs  that  eriicii'iicy  of  heat  utilization  luenl  materials  through  a  rotary  kiln  of 
in  this  ami  similar  arts  dois  not  depend  from  5  to  S  feet  internal  diameter  ami 
wholly  *»n  Ihi-  thtrni.il  valiu*  of  the  fuel  from  (>o  to  150  feet  long.  In  the  en- 
used.  The  form  of  the  llame  and  the  Iranee  of  the  kiln  burns  an  aerially  sup- 
manner  of  the  api)lication  of  the  heat  ported  llame  plume,  generally  axially 
to  the  object  to  be  heated  are  matters  of  directe(l.  produced  by  jxiwdered  coal  in- 
limportancc.  Long-tlame  combustion  jected  by  air.  In  passing  through  the 
and  the  application  of  the  heating  agent  kiln,   the   materials,   which   arc   an   arti- 
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ficial  or  a  natural  niixturc  of  clay  and 
calcimn  carbonate,  arc  first  dehydrated 
hv  the  heat  of  the  flame  gases.  Then 
the  carbonate  is  causticizcd  by  dissocia- 
tion, or  calcined,  the  carbon  dioxide 
bcini:^  driven  off  by  heat,  and  finally  the 
clay  and  lime  unite  to  form  the  clinker. 
"Each  of  these  operations,  dehydra- 
tion, calcining,  and  clinkering,  has  dif- 
ferent thermal  requirements,  and  yet  in 
the  ordinary  practice  all  three  are  per- 
formed by  one  flame:  a  flame  partic- 
ularly adapted  to  the  needs  of  the 
clinkering  operation  and  to  that  only. 
Clinkering  requires  a  high  temperature 
— a  temperature  sufficient  to  sinter  the 
clay  component  and  cause  it  to  unite 
with  the  lime;  but  no  great  absorption 
of  heat  occurs;  the  action  is  exothermic. 
And  as  the  calcines  pass  slowly  under 
the  blazing,  heat-radiating  coal  flame, 
they  rapidly  acquire  the  necessary  tem- 
perature and  clinker.  For  the  calcining, 
the  waste  heat  of  the  flame  gases  is 
considered  all  that  is  necessary;  yet  the 
marked  economy  of  the  slow-burning, 
voluminous  flame  for  calcining  is  well 
known  in  other  arts. 

"The  net  result  is  that  the  ordinary 
cement  kiln  is  a  good  clinkerer,  a  highly 
inefficient  calciner  (the  calcines  often 
come  into  the  clinkering  zone  with  a 
material  percentage  of  their  carbon 
dioxide  remaining),  and  a  very  waste- 
ful thermal  device."  So  far  as  combus- 
tion is  concerned,  the  kiln  is  a  hori- 
zontal flue,  and,  as  in  other  horizontal 
flues,  much  gas  stratification  occurs. 
The  gases  from  the  flame,  which  is 
purposely  spaced  away  from  the  work 
in  the  clinkering  zone,  rise  into  the  arch 
of  the  kiln  and  never  get  into  effective 
contact  with  the  work  in  the  calcining 
zone.  Heating  in  the  calcining  zone  is 
largely  by  radiation  from  the  upper 
walls,  and  by  direct  conduction  as  the 
upper  wall  moves  under  the  stream  of 
material.  Under  the  gases  in  the  upper 
part  of  the  kiln  flows  a  current  of  rela- 
tively colder  air,  introduced  partly  by 
the  stack  suction  and  partly  by  the  in- 
jector action  of  the  flame  and  coal  feeder. 
Not  only  is  the  heating  in  the  calcin- 
ing zone  inefficient;  the  calcination  is 
performed  under  the  worst  possibly  con- 


ditions.    It  is  a  heat-absorbing  reaction, 
and    the    carbon    dioxide    evolved,    nat- 
urally a  gas  of  high  specific  gravity,  is 
relatively  cold  and  dense,  tending  to  re- 
main in  the  bottom  of  the  kiln  as  a  sep- 
arate   stratum    enveloping    the    material 
and  very  little  admixed  with   the  gases 
and  air  above.     The  carbonate  is  being 
calcined  in   an   atmosphere  at  least  ab- 
normally rich  in  carbon  dioxide,  and  as, 
within   certain  limits,  the   heat  required 
to    dissociate    calcum    carbonate    is    in- 
versely   proportional    to    the    percentage 
of  carbon  dioxide  in  the  atmosphere,  it 
is  easy  to  see  why  the  rotary  kiln  is  so 
poor  a  calciner  in  comparison  with  the 
vertical,    separately    fired    lime    kiln,    in 
which   the   pieces    of   dissociating   lime- 
stone are  always  bathed  in  a  constantly 
changing   atmosphere   which    can   never 
contain  more  than  21   per  cent,  by  vol- 
ume of  carbon  dioxide,  and  which,  as  a 
matter    of    fact,    never    runs    anywhere 
near  as  high  as  that  amount.     The  sud- 
den  evolution   of   carbon   dioxide    from 
partially  calcined  material  in  the  vicinity 
of  the  clinkering  flame  in  the  ordinary 
rotary   kiln    is   the    chief    cause   of   the 
formation  of  clinker  rings  and  nodules. 
As    a   labor-saving   device,    the    coal- 
fired   rotary  kiln  was   the   greatest  ad- 
vance in  the  history  of  cement  making; 
as  a  device  for  the  utilization  of  heat, 
it   is   a  grossly  wasteful   and   inefficient 
apparatus.     Theoretically,  25  pounds  of 
coal  should  suffice  for  making  a  barrel 
of    cement;    the    actual    consumption    is 
from  90  to  no  pounds.     For  a  number 
of  reasons,  among  them  the  transporta- 
tion of  dust  by  the  gases  and  the  neces- 
sity for  unimpeded  draft,  it  is  not  pos- 
sible to  improve  heat  utilization  in  the 
single  kiln  by  the  employment  of  regen- 
erators, recuperators  and  like  apparatus. 
The  two  defects  of  present  practice  in 
cement    burning,    imperfect    calcination 
and  inefficient  heat  utilization,  can,  how- 
ever,   be    overcome    by    performing   the 
two   stages   of   calcining  and   clinkering 
as   two    stages   in   two   kilns,   using   for 
each  the  combustion  methods  best  adapt- 
ed  to   the   particular   stage.     This   pro- 
cedure  permits   the   use   of   devices    for 
heat    recovery.      The    dust    nuisance    is 
obviated  by   the   use   of   slow-traveling 
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flames  in  both  steps;  the  high  tempera- 
ture gases  from  the  clinkering  operation 
can  be  used  for  regenerating  the  fuel 
for  clinkering,  and,  though  less  practi- 
cably, the  cooler  gases  from  the  calcin- 
ing kiln  for  regenerating  for  that  op- 
eration. The  possibility  of  using  regen- 
erators permits  the  employment  as  fuel 
of  producer  gas  in  place  of  the  more 
expensive  powdered  coal. 

The  severance  of  the  calcining  opera- 
tion from  dependence  on  the  clinkering 
process  introduces  the  possibility  of 
scientific  heat  utilization  in  calcination. 
The  process  becomes  a  simple,  lime- 
burning  step,  differing  only  from  ordi- 
nary lime  burning  in  that  the  finely  pow- 
dered materials  cannot  be  handled  in  a 
vertical  kiln  and  thus  brought  into  actual 
contact  with  the  flame  and  hot  gases  by 
ordinary  firing  means.  Fine  material 
traveling  down  a  rotary  kiln  requires, 
however,  a  type  of  flame  different  from 
that  which  proves  satisfactory  in  the 
boiler  furnace,  a  flame  filling  the  cylin- 
der and  coming  into  actual  contact  with 
the  material  to  be  heated  and  burned, 
instead  of  traveling  along  its  top.  There 
are  long-flame  fuels,  but  few  of  them 
can  be  used  economically  in  calcining 
cement  materials,  and  fewer  still  will 
give  a  flame  capable  of  filling  the  barrel 
of  the  kiln.  The  flame  of  ordinary  good 
producer  gas  is  too  short  and  scanty; 
if  it  be  burned  with  regenerated  air,  as 
heat  economy  dictates,  it  becomes  still 
shorter.  But  the  long,  fat  flame  can  be 
secured  by  the  simple  expedient  of  dilut- 
ing the  gas  with  a  neutral  gas,  or,  more 
.simply  still,  by  diluting  the  air  used  for 
combustion. 

Air,  diluent  gas  and  combustible  gas 
mixed  in  proper  proportions,  when 
passed  through  a  kiln  containing  red- 
hot  lime,  will  burn  and  will  evolve  heat. 
Under  the  laws  of  "wall  action,"  the 
burning  will  be  most  intense  where  the 
gas  is  in  actual  contact  with  the  hot 
solids.  Ry  dilutinn  of  the  combustible 
gas  or  the  air,  the  flame  can  be  made  as 
long  and  as  voluminous  as  we  please. 
Stack  gases  arc  better  for  diluting  pur- 
poses than  even  pure  nitrogen,  because 
of  the  greater  combustion-retarding  ac- 
tion of  the  carbon  dioxide,    By  a  simple 


adjustment  of  the  air  valve  and  of  the 
stack-gas  valve,  the  flame  may  be  made 
to  lengthen  and  spread  out  until  it  fills 
the  kiln.  It  does  not  burn  at  once  and 
give  gases  rising  into  the  arch;  it  burns 
all  through  the  kiln,  and  most  rapidly  at 
the  point  where  it  comes  into  contact 
with  the  powdered  refractory  material 
of  the  cement  mix.  The  calcination  of 
the  limestone  takes  place  in  flame  gases, 
instead  of  in  an  atmosphere  of  nearly 
pure  carbon  dioxide.  A  slow  draft  cur- 
rent through  the  kiln  can  be  employed, 
since  it  is  not  necessary  to  expel  the 
products  of  combustion  from  a  zone  of 
intense  heat  to  make  room  for  fresh 
fuel.  The  calcination  may  be  accom- 
plished without  regard  to  clinkering 
zone  conditions,  and  regulation  should 
secure  a  low  temperature  of  chimney 
gases,  which,  under  present  practice, 
carry  off  approximately  six  times  the 
heat  of  the  discharged  clinker.  Prac- 
tically half  the  waste  heat  accounted  for 
in  the  chimney  gases  is  carried  by  the 
excess  air  required  to  support  the  com- 
bustion of  powdered  fuel. 

The  heat  required  for  the  combination 
of  the  clinker  is  about  15  to  i8  per  cent, 
of  the  heat  developed  by  the  coal.  The 
clinkering  operation  conducted  in  a  sep- 
arate kiln  should  require  but  little  fuel 
and  much  less  attention,  as  good  clinker 
depends  most  largely  on  properly  cal- 
cined material.  Mr.  Eldred  proposes, 
therefore,  for  calcination,  the  present 
rotary  kiln,  gas  fired,  with  long-flame 
combustion.  Such  a  kiln  has  produced 
more  than  6  pounds  of  lime  per  pound 
of  coal  burned  in  a  producer  with  low 
fuel  bed.  The  fritted  calcines  are  to  be 
taken  from  the  calcining  kilns  to  a  spe- 
cial clinkering  kiln,  embodying  heat  re- 
generators and  gas  firing,  the  clinkering 
process  being  somewhat  analagous  to 
open-hearth  practice.  The  two-kiln  pro- 
cess has  not  yet  been  put  into  commer- 
cial operation,  but  Mr.  Eldred  works  out 
Mil  interesting  heat  balance  from  theoret- 
ical considerations.  He  reaches  the  con- 
clusion that  it  should  be  possible  to  pro- 
duce nearly  7.5  pounds  of  cement  (lime, 
C>S.55  per  cent.;  silica,  20.10  per  cent.; 
alumina,  1135  per  cent.)  per  pound  of 
coal, 
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BRIDGES. 
Arches 

Arch  Coefficient's.  Transformation  ^f 
Dimensions  in  Symmetrical  Rib  Arches; 
with  Tables  of  Coefficients  for  Twenty 
Arches  of  Different  Proportions.  Mal- 
verd  A.  Howe.  Mathematical.  2500  w. 
Eng  News — June  2,  19 10.  No.  I45i3- 
Foundations. 

Foundations  in  the  Rio  Grande.  George 
A.  McKay.  Explains  conditions  at 
Brownsville,     Tex.,     in     constructing     a 


bridge  across  the  Rio   Grande,  discussing 
the    design    of   the    foundations    in   quick- 
sand.    Ills.     4500     w.      Harvard     Engng 
Jour — May  19 10.     No.  14778  D. 
Reconstruction. 

Replacing  a  Short  Truss  Span  by  Plate 
Girders,  lllustnitcs  methods  used  on  the 
Phila.  &  Read.  R.  R.  in  carrying  out  work 
without  interrupting  traffic.  500  w.  Eng 
Rec — June  25.  1910.     No.  15210. 

See  also  Underpinning,  under  Con- 
struction. 
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Reinforced   Concrete. 

Methods  and  Cost  of  Constructing 
Three  Short-Span,  Single-Track  Concrete 
Arch  Bridges,  Lake  Champlain  &  Moriah 
Railroad.  Gives  methods  and  costs  of 
constructing  three  reinforced-concrete 
arch  bridges  in  northern  New  York.  800 
w.    Engng-Con — June  15,  19 10.    No.  14786. 

Wide  Span  Ferro-Concrete  Bridge  in 
New  Zealand.  Illustrated  description  of 
a  recently  completed  bridge  in  Auckland, 
with  a  span  of  320  ft.  1200  w.  Engr, 
Lond — June  17,  19 10.     No.  15243  A. 

Recent  Reinforced-Concrete  Bridges 
(Neuere  Eisenbeton-Briicken).  The  first 
part  describes  a  single-span  bridge  at 
Kaltenthal.  Ills.  1500  w.  Deutsche  Bau 
— May  25,  1910.     No.  14882  B. 

A  New  Reinforced-Concrete  Bridge  on 
the  Moselle  (Nuovo  Ponte  in  Cemento 
armato  sulla  Mosella).  Detailed  descrip- 
tion of  a  multispan  arch  bridge.  Ills. 
Serial,  ist  part.  5000  w.  II  Cemento— 
May  30,  1 910.     No.  1485 1  D. 

A  Reinforced  Concrete  Bridge  over  the 
Spree  at  Liibbcn  (Ponte  in  Cemento 
armato  sulla  Sprea  a  Li'ibben).  Math- 
ematical description  of  tTiie  design  O'f 
truss.  Ills.  2000  w.  II  Cemento — May 
15,  19 10.  No.  14849  D. 
Steel. 

An  Early  Specification  for  a  Steel 
Bridge;  the  Glasgow  Bridge  Over  the 
Missouri  River.  Information  and  gen- 
eral specifications  for  this  bridge  of  the 
Chicago  &  Alton  Ry.,  built  in  1878.  3000 
w.     Eng  News — June  2,  19 10.     Nft.  145 11. 

The  Erection  of  the  St.  Paul's  Missouri 
River  Bridge.  J.  H.  Prior.  Illustrated 
detailed  description  of  methods  used  in 
erecting  a  new  bridge  at  Mobridge,  S. 
Dak.  4000  w.  Ry  Age  Gaz — June  10, 
1910.     No.  1468 1. 

The  Superstructure  of  tlic  Mobridge 
liridge  on  the  Chicago,  Milwaukee  &  St. 
Paul  Railway.  J.  II.  Prior.  Drawings 
and  detailed  description  of  the  structure 
and  the  methods  of  erection.  Plate.  5500 
w.     Eng  Rcc— June   11,  1910.     No.   14692. 

Bellows  I'\alls  Arch  Bridge.  Joseph  R. 
Worcester.  Illustration,  brief  descrinf i-)n. 
and  infr)rmation  regarding  this  bridge 
across  the  Connecticut  River.  2500  w. 
Jour  .Assn  of  Engng  Socs — May,  1910. 
No.  15256  C. 

The  Nam-Ti  Briflge.  G,  Bodin.  in  I.c 
Gcnir  Chnl.  Illustrated  descrii)tinn  of  the 
bridge  in  Soiitherti  China,  over  the  Xai'i- 
Ti  River,  and  the  peculiar  methods  em- 
ployed in  its  con.struction.  rsoo  w.  Sci 
Am  June  rr.  iqfo.  No.  146^)7. 
Suspension. 

I  yngs  Island  Bridge  of  the  Vesprr 
Country  ("lub.  Lowell.  Mass.  Janus  W. 
Thomas.  Illustrafcil  description  of  a  sus- 
pension foot  bridge  and  its  erection. 
General  discussion,  (yrxyn  w.  Jour  Assn 
of  ICngng  Socs — May,  rgio.     No.  15255  C. 


Viaducts. 

The  Twentieth  Street  Viaduct,  Denver, 
Colorado.  Illustrated  detailed  description 
of  a  steel  viaduct  about  4407  ft.  long. 
2200  w.  Eng  Rec — June  4,  1910.  No.  1457 1- 
See  also  Elevated  Railwavs,  under 
RAILWAY  ENGINEERING,  Perma- 
nent Way  and  Buildings,  and  under 
STREET  AND  ELECTRIC  RAIL- 
WAYS. 

CONSTRUCTION. 

Acoustics. 

Architectural  Acoustics.  Wallace  C. 
Sabine.  A  discussion  of  the  possible  ef- 
fect of  the  motion  of  the  air  on  the  ac- 
coustical  property  of  a  room.  .5000  \v. 
Eng  Rec — June  18,   1910.     No.   1499 1. 

Beams. 

A  General  Criterion  for  Maximum 
Shear  from  a  Train  of  Moving  Loads. 
Lewis  Jerome  Johnson.  A  study  of  how 
to  place  a  train  of  loads  so  as  to  produce 
a  maximum  shear  at  a  given  section  of 
beam.  Ills.  1500  w\  Harvard  Engng 
Jour— May,  1910.     No.  14777  D. 

Borings. 

Uses  and  Methods  of  Preliminary  Bor- 
ings for  Engineering  Works.  John  P. 
Hogan.  An  illustrated  account  of  meth- 
ods, machines  used,  difficulties  encoun- 
tered, records,  etc.  3000  w.  Harvard 
Engng  Jour — May,  1910.     No.  14776  D. 

Borings  for  the  Panama  R.  R.  Dock  at 
Cristobal:  With  Table  of  Costs.  E.  B. 
Karnopp.  Describes  methods  used,  giv- 
ing costs.  Ills.  800  w.  Eng  News — June 
16,  1910.     No.  14906. 

CoaHng  Towers. 

A  Reinforced-Concrete  Locomotive 
Coaling  Station  of  2000  Tons  Capacity.  L. 
M.  Lowell.  Illustrated  det:iilcd  description 
of  a  new  coaling  station  in  Philadelphia. 
2500  w.  Eng  News — June  23,  1910.  No. 
1513.^. 

Concrete. 

Oflice  .Methods  in  a  Concrete  Designing 
Office.  Describes  the  system  and  forms 
adopted  by  the  Eastern  Concrete  Con- 
struction Company  of  Boston.  2500  w. 
I'jig  Rec — June  11,  1910.     No.  14691. 

The  Construction  of  Concrete  Pence 
Posts.  Considers  their  advantages  and 
making,  and  the  principles  involved.  Ills. 
9500  w.  U  S  Dept  of  .'Xgri — Farmers'  Bui. 
403.     No.   1 478 1   N. 

The  Use  of  CcMicrete  in  I'\irm  Buildings 
from  a  Sanitary  Standpoint.  S.  Cunning- 
ham, Jr.  Discusses  details  of  such  build- 
ings. 2200  w.  Cement  Age — June,  loio. 
No.   1 504 1. 

Concrete  I'eatures  of  the  roledo  Filtra- 
tion Plant.  B.  M.  Baker.  Brief  descrip- 
tion of  this  fine  pbint,  especially  the  con- 
crete features.  Ills.  3500  w.  Cement 
Age— Jinie.  i{>io.  No.  1.5040. 
Concrete  Mixers. 

Concrete-Making  Machinerv.    Vere  Sus- 


H'e  supply  copies  of  these  articles.     See  page  807. 
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sex   llydo.      Illustrations   with   clcscriijtion 
of  tJR'  cliii'f  fcaturi'S  of  the  iJiincipal  ina- 
cliiiU'S    being    used    in    I'.iiLjland.      2.SCX)   w. 
Surveyor — Juno  17,  1910.     Xo.   i5-\?i  A. 
Earthwork. 

I'.arlhwork  Shrinkage,  Ai)i)lication  and 
Amount.  I^.  H.  I'-sucnsiiade.  Discusses 
how  much  earthwork  shrinks  and  the 
comparison  of  excavation  and  embank- 
ment quantities.  2S0O  w.  Engng-Con— 
June  1.  1910.  No.  14.S.S2. 
Economies. 

Structural  Economy.  E.  A.  Slater. 
Suggests  methods  by  which  economies 
can  be  effected  in  various  kinds  of  en- 
gineering work.  5000  w.  Surveyor — June 
3.  1910.  No.  14738  A. 
Factories. 

J^lodern  Factory  Construction  (Der 
moderne  Fabriksbau).  Joseph  Aug.  Lux. 
A  plea  for  aesthetic  treatment  of  factory 
structures.  2(X)0  w.  Oest  Wochenschr  f  d 
Oeffent  Baudienst— May  28,  1910.  No. 
15050  D. 
Floors. 

Concrete  and  Tile  Floors,  with  Two- 
Way  Reinforcement.  Illustrated  descrip- 
tion of  the  Burchartz  system,  a  new  type 
of  construction  used  in  America,  and  brief 
notice  of  the  Aragon  system,  used  in 
France.  1200  w.  Eng  News — June  16, 
1910,  No.  14912. 
Foundations. 

The  Ultimate  Load  on  Pile  Founda- 
tions :  A  Static  Theory.  John  H.  Grif- 
fith. Criticisms  of  the  static  method  as  it 
has  been  presented  with  an  outline  of 
views  as  to  its  development  along  rational 
and  empirical  lines.  10500  w.  Pro  Am 
Soc  of  Civ  Engrs — May,  1910.  No.  14941  E. 
Pneumatic  Caisson  Foundations,  White- 
hall Building,  New  York.  Illustrated  de- 
scription of  foundation  work  for  a  32- 
story  extension  to  a  20-story  building. 
3000  w.  Eng  Rec — June  18,  1910.  No. 
14996. 

Artificial  Foundations  (Procede  de 
Fondation  par  Compression  mecanique  du 
Sol).  P.  Ossent.  Describes  the  "Com- 
pressor' system  of  pile  foundations.  Ills. 
Serial,  ist  part.  3200  w.  Bui  Tech  d  1 
Suisse  Romande — May  25,  1910.  Nd. 
1483.3  D. 
Pile  Cutting. 

Under-Water  Pile  Saw  with  Guide 
Bracket  for  Cutting  to  Even  Grade.  Clar- 
ence Coleman.  Illustrated  description  of 
a  pile-cutting  machine  used  at  Superior 
Entry,  Wis.  800  w.  ling  News — June  16, 
19 10.  No.  14909. 
Piling. 

Pile  Statics  (Zur  Frage  der  Pfahl- 
statik).  A  criticism  of  llerr  Stern's  re- 
cent paper  by  Herr  Jacoby,  with  a  reply 
by  the  former.  Ills.  2000  w.  Oest  Woch- 
enschr f  d  Oeffent  Baudienst — May  14, 
1910.     No.  14898  D. 


Piling  and  Trestling.  F.  R.  Archibald. 
Read  l)ef()re  the  Nova  Scotia  S(jc.  of 
Engrs.  Considers  various  kinds  of  l)iling, 
its  uses  and  costs ;  deteri(jration  ;  and  tem- 
porary trestling.  2000  w.  Can  luigr — 
June  16.   1910.     No.  14980. 

Sheet  Steel  Piling.  J.  ¥.  Springer.  Il- 
lustrates and  describes  special  forms  of 
piling  for  aqueous  construction,  discussing 
early  methods  in  the  present  number.  6000 
w.  Cassier's  Mag— June,  1910.  Serial. 
1st  part.  No.  14841  B. 
Reinforced  Concrete. 

A  Few  Notes  on  the  Design  of  Rein- 
forced Concrete.  Considers  points  in 
practical  building  construction  from  the 
standpoint  of  the  designer.  3000  w.  Minn 
Engr— May,  1910.     No.  14766  C. 

Diagrams  for  Designing  Reinforced 
Concrete  Beams.  Frank  H.  Carter.  Dia- 
grams, with  explanatory  notes.  700  v. 
Eng  Rec— June  18,  1910.     No.  14993- 

A  Graphical  Chart  for  the  Determina- 
tion of  Stresses. in  the  Concrete  and  Rein- 
forcement in  Concrete  Beams  (Graphische 
Tabelle  zur  Ermittelung  der  Betonspan- 
nungen  und  der  Eiseneinlagen  in  Eisen- 
betonunterzugen).  Rob.  Miiller.  Math- 
ematical explanation  of  a  chart  based  on 
the  Prussian  regulations.  1500  w.  Deutsche 
Bau— May  14,  1910.    No.  14881  B. 

The  Calculation  of  Stresses  Due  to 
Bending  in  Masonry  and  Reinforced- 
Concrete  Structures  (Beitrag  zur  Be- 
rechnung  der  Biegungsspannungen  in 
Stein-  und  Betonkonstruktionen).  W.Carl- 
ing.  A  review  of  various  theories.  Ills. 
Serial,  ist  part.  1200  w.  Beton  u  Eisen — 
May  14,  19 10.    No.  15056  F. 

Improving  the  Transverse  Strength  of 
Reinforced-Concrete  Beams  (Zur  Auf- 
nahme  der  Querkraft  in  Eisenbeton- 
balken).  Herr  Hotopp.  Discusses  the  lo- 
cation of  reinforcement  for  maximum 
strength.  Ills.  3200  w.  Beton  u  Eisen — 
May  14,  1910.    No.  I50.=^S  F. 

Construction  of  a  Large  Reinforced- 
Concrete  Grandstand.  The  grandstand  at 
the  Minnesota  State  Fair  race-track,  St. 
Paul,  is  illustrated  and  its  construction 
described.  2500  w.  Eng  Rec — June  4. 
1910.     No.  14572. 

Multistory  Frame  Construction  (Mehr- 
stockige  Rahmenkonstruktionen).  F. 
Baumstark.  Mathematical.  Ills.  3500  w. 
Beton  u  Eisen — May  14,  1910.  No.  15051  F. 

Reinforced-Concrete  Construction  in  the 
Extension  of  the  Bismarck  Secondary 
School,  Stettin  (Die  Eisenbetonkonstruk- 
tionen  in  dem  Neubau  der  Bismarck- 
Realschule  in  Stettin).  Herr  Weidmann, 
Mathematical  discussion  of  some  of  the 
construction  details.  Ills.  4000  w.  Beton 
u  Eisen — May  14,  1910.     No.  15053  F- 

See  also  Coaling  Towers,  under  Cox- 
STRUCTioN ;  Siphons,  and  Tanks,  under 
W.ATER     Supply;     and     Wharves,     under 

W.ATERW.WS   AND   H. ARBORS. 
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Skyscrapers. 

The  New  York  Skycrapers.  Thaddeus 
S.  Dayton.  Gives  interesting  facts  regard- 
ing the  era  of  tall  buildings.  1800  vv.  Ir 
Age — June  16,  1910.     Xo.  14900. 

Steel. 

The  Calculation  of  Rolled  Sections  un- 
der the  New  German  Regulations  (Die 
Berechnung  der  Walztrager  nach  den 
neuen  ministeriellen  Bestimmungen).  Herr 
Weidmann.  Discusses  particularly  the  ef- 
fect of  the  new  regulations  on  I-beam  de- 
sign.    Ills.     2500  w.  Stahl  u  Eisen — May 

4,  1910.    No.  14858  D. 

Some  Formulas  for  Statically  Indeter- 
minate Members  and  Frames.  C.  T. 
Mitchell.  Gives  formulas  proposed  as  an 
aid  in  the  analysis  of  moment  stresses  in 
single  members  or  in  rigid  framed  bents 
due  to  eccentric  loading.  4000  w.  Eng 
News — May  26,   1910.     No.  14402. 

The  Design  of  Wall  Bearings  for  H.  S. 
Joists.  T.  McGill.  Illustrated  discussion 
of  the  length  and  area  of  bearing  surfaces 
for  beams  or  girders,  the  safe  loads,  etc. 
1000  w.  Prac  Engr — May  20,  1910.  Se- 
rial.    1st  part.    No.  14457  A. 

A  Narrow  Twelve-Sto^y  Building.  John 

5.  Branne.  Illustrates  and  describes  a 
building  in  New  York  City,  erected  on  a 
plot  22  ft.  3  ins.  wide  at  one  end  and  less 
than  20  ft.  at  the  other.  1500  w.  Enp- 
News — May  26,  19 10.     No.   14404. 

Tunnels. 

The  Metropolitan  of  Paris  (Le  Metro- 
politain  de  Paris).  P.  Calfas.  Describes 
the  construction  under  the  Seine  of  line 
No.  4,  in  which  both  the  shield  and  freez- 
ing methods  were  used.  Ills.  5000  vv. 
Genie  Civil— May  21,  1910.   No.  14840  D. 

See  also  same  title,  under  Water  Sup- 

JT  V. 

Underpinning. 

Shoring  Chatmel  Span,  South  22(1  Street 
liridge,  I'ittsburg.  Describes  C()n(liti(His 
that  made  necessary  the  replacing  of  river 
piers,  and  gives  illustrated  description  of 
methods  of  supporting  the  superstructure. 
J500  w.  I'.ng  Rec— May  28.  1910.  No.  14414. 
Waterproofing. 

Waterproofing  of  iMigineering  Struc- 
tures. Joseph  II.  O'lirien.  I'resenls  points 
of  general  interest  and  describes  water- 
proofmg  by  use  of  pitch  and  felt.  Ills.  Dis- 
cussion. 7(X)()  w.  Jour  Assn  of  Engng  Socs 
.\lav.  H)i".  No.  15257  C. 
Wrecking. 

Wrecking  the  Gillender  I'nilding.  New 
\'ork.  Am  illustrated  account  of  the 
wrecking  of  a  tall,  stecl-fraine  building  in 
New  York  City.  1800  w.  Eng  Rec — Juik- 
II,  lyio.    No.  I4()8g. 

MATERIALS   OF   CONSTRUCTION. 
Cement. 

The  New  German  Standard  Specifica- 
tions for  Cement.  II.  lUnchartz.  Gives 
the  requirements.  Ills.  35U)  w.  Eng  Rec 
— June  25,  i<)i(>.     No.   I52<x>. 

Wt  supply  copies  of  llwse 


A  Microscopic  Study  of  an  Italian  Natu- 
ral Portland  Cement  (Studio  Microscopico 
di  un  Portland  naturale  Italiano).  Silvio 
Bosio.  Illustrated  with  microphotographs. 
Serial,  ist  part.  2700  w.  II  Cemento — 
May  15,  1910.  No.  14850  D. 
Concrete. 

Engineering  Work  in  Concrete.  Day 
Allen  Willey.  Illustrated  review  of  the 
extending  uses  of  this  material  in  con- 
struction w'ork.  45CX)  w.  Cassier's  Mag — 
June,  1910.     No.  14639  B. 

"What  Are  the  Facts  Respecting  the 
Disintegration  of  Concrete  by  Sea  Water, 
Alkali,  Sewage,  Etc."  Summary  of  what 
is  known  in  regard  to  this  subject.  2500  w. 
Engng-Con — June  15,  1910.  No.  14785. 
Reinforced  Concrete. 

The  Formation  of  Cracks  in  Reinforced 
Concrete  (Einiges  zur  Rissbildung  des 
Eisenbetons).  Otto  Graf.  A  discussion  of 
the  causes  of  cracks.  Ills.  Serial,  ist 
part.  2000  w.  Beton  u  Eisen — May  I4, 
1910.  No.  15052  F. 
Steel. 

The  Application  of  Steel  in  Building 
Construction  (Die  Vervvendung  von  Eisen 
im  Hochbau).  Herr  Fischmann.  Dis- 
cusses steel  sections,  cost  of  materials,  the 
structural-steel  trade,  etc.  Ills.  1000  w. 
Stahl  u  Eisen — May  11,  1910.  No.  14861  D. 
Stucco. 

Modern   Stucco  Work.     Albert   Mover. 
Information    in    regard   to  its   application 
and  the  production  of  artistic  effects.    2000 
vv.    Eng  Rec — June  18,  19 10.    No.  14994. 
MEASUREMENT. 
Hydrographic  Surveying. 

The  U.  S.  Lake  Survey.  M.  S.  Mac- 
Diarmid.  Describes  the  work  and  methods. 
The  main  object  being  to  prepare  accurate 
navigator's  charts.  Ills.  2500  w.  Cornell 
Civ  Engr— June,  1910.  No.  15043  C. 
Surveying. 

Methods  and  Costs  of  Railroad  Surveys 
in  Bolivia.  C.  A.  Bock.  Map  and  report 
of  exploratory  surveys  and  reconnoissance 
work.  3500  w.  I'.ng  Rec — June  25,  H)\o. 
No.  15206. 

MUNICIPAL. 
Barrow-in-Furness. 

I'arrow-iii-l'iirness  and  Some  of  Its 
Municipal  Uiulertakings.  Arthur  Race, 
(iives  the  principal  industries,  describing 
streets,  street-lighting,  refuse  destructors, 
bridges,  abattoirs,  sewerage  works,  etc. 
Ills.  (KHx)  vv.  Surveyor — June  10,  1910. 
.Serial.  1st  part.  No.  1 5034  .\. 
City  Planning. 

Cc)rey :  Model  City  from  the  Ground 
L^p.  .Albert  Phenis.  ;\n  illustrated  de- 
scription of  a  city  being  bnilt  in  .Mabama, 
to  furtiish  health fnl  homes  for  the  steel 
workers  and  allied  iiulustries.  2500  w. 
Mfrs'  Rec-  June  2,  1910.  No.  14494- 
Drainage. 

The  Glarus  Drainage  Works  (Die  Ka- 
nalisation  der  Stadt  Glarus).    H.  Schleich. 

a  nicies.     .Scr  page  807. 
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Describes  a  storm-water  drainage  system. 
Ills.    3200  \v.    Seliweiz  Bau — May  14,  1910. 
\o.   i4cS<S^  H. 
Pavements. 

lulliK-iice  of  Tramways  oil  Street  Pav- 
ing. R.  ().  Wynne-Roberts.  Discusses 
tbe  points  in  tramway  and  pavement  con- 
struction tbat  are  of  importance  to  road 
engineers.  5000  w'.  Surveyor — May  27, 
1910.     Xo.  14612  A. 

Brick  Paved  HiRbways.  W.  P.  Blair. 
Road  before  tbe  Nat.  Brick  Mfrs.  Assn. 
Discusses  tbe  proper  construction.  Ills. 
3500  w.  Munic  Engng — June,  1910.  No. 
T4926  C. 
Refuse  Disposal. 

Town  Scavenging  and  Refuse  Disposal, 
llugb  S.  Watson.  Gives  a  general  de- 
scription of  tbe  results  obtained  in  some  of 
the  large  towns  of  England  by  utilizing 
beat  from  refuse  destruction.  1800  w. 
Munic  Engng — June,  1910.    No.  14924  C. 

Tbe  Design  and  Working  of  a  Modern 
Refuse  Destructor.  William  F.  Loveday. 
Gives  a  summary  of  tbe  essential  princi- 
ples of  refuse  destructor  design  and  de- 
scribes a  recent  installation  in  England. 
2000  \\.  Eng  News — June  23,  1910.  No. 
15 132. 

See  also  Central  Stations,  under  ELEC- 
TRICAL  ENGINEERING.    Generating 
Stations. 
Road  Rollers. 

Road  Rollers  Driven  by  Combustion 
Motors  (Note  sur  les  Rouleaux  Compres- 
seurs  avec  Moteurs  a  Melange  tonnant). 
M.  Bret.  Discusses  their  economy  and  ad- 
vantages over  steam  rollers.  Ills.  6000  w. 
Ann  d  Ponts  et  Chaussees — 1910 — II.  No. 
14804  E  -h  F. 
Roads.  . 

Width  of  Roads.  F.  W.  W.  Doane.  Dis- 
cusses tbe  unnecessary  width  of  country 
roads  and  town  streets.  2000  w.  Can 
Engr — June  23,  1910.    No.  15 195. 

■Sand-Clay  Roads.  How  to  make 
good  country  roads  on  sand  or  clay  soil. 
2000  w.  Munic  Jour  &  Engr — June  15, 
1910.    No.  14783. 

Road  Construction  and  Maintenance.  R. 
F.  Grantham.  A  discussion  of  modern 
practice  in  construction,  surface-treatment, 
requirements  of  new  traffic,  and  related 
subjects.  4000  w\  Surveyor — May  20, 
19 10.     No.  14460  A. 

The  Management  and  Improvement  of 
Rural  District  Roads.  E.  K.  Dixon.  Read 
before  tbe  Irish  Road  Cong.  Discusses 
administration  methods  and  suggests  im- 
provements. 3500  w.  Surveyor — June  17, 
19 10.     No.  15232  A. 

The  Need  for  Good  Roads  in  the  South. 
Lawrence  C.  Witten.  Reviews  the  good 
roads  movement  in  a  number  of  southern 
states.  3000  w.  Mfrs'  Rec — June  23, 
1910.     No.   1 5 109. 

Road  Work  in  Newton,  Massachusetts. 
Edwin    H.    Rogers.      Illustrates    and    de- 


scribes methods  of  dust  laying  and  road- 
way surfacing,  giving  costs  of  various 
treatments.  1800  w.  Munic  Jour  &  Engr 
— June  15,  19 10.     No.  14784. 

Road  Treatment  in  Eastern  Massachu- 
setts. Illustrated  account  of  methods, 
costs,  and  apparatus  used.  5500  w.  Munic 
Jour  &  iuigr — June  15,   1910.     No.   14782. 

The  Waterproofing  of  Road  Surfaces. 
George  W.  Manning.  Read  before  the 
Inc.  Assn.  of  Munic.  &  Co.  Engrs.  Deals 
only  with  highways,  discussing  the  ap- 
plications of  various  materials.  2000  w. 
Surveyor — May  20,  1910.    No.  14459  A. 

A  Few  Remarks  in  Regard  to  Surface- 
Spraying  of  Roads  with  Tar  and  Making 
in  Situ  Tar-Macadam.  T.  Aitken.  Dis- 
cusses the  benefits  resulting,  the  methods 
•to  ensure  success,  cost,  etc.  2200  w.  Sur- 
veyor— May  20,  19 10.    No.  14458  A. 

Sewage  Disposal. 

Individual  Sewage  Purification  Plant. 
Shows  a  combined  septic  tank  and  filter 
which  requires  very  little  attention.  1700 
w.    Met  Work— June  18,  1910.    No.  14964. 

Degree  of  Purification  of  Sewage  by 
Screens  and  Grit  Tanks  and  Methods  and 
Costs  of  Purifying  Sewage  to  Higher  De- 
gree Than  by  Fine  Screens.  From  notes 
supplementing  tbe  report  on  the  Disposal 
of  Sewage  of  the  City  o£  Rochester, 
N.  Y.,  made  by  E.  Kuichling.  5000  w. 
Engng-Con— June  22,  1910.    No.  15123. 

Reports  on  the  Disposal  of  the  Sewage 
of  the  Calumet  District  of  Chicago  and 
Its  Relation  to  the  Chicago  Drainage 
Canal.  Abstract  of  the  report  of  tbe 
Committee  on  Engineering,  with  letters. 
Also  editorial  6000  w.  Eng  News — June 
16,  1910.     No.  14911. 

Flushing  the  West  Branch  of  Bubbly 
Creek,  Chicago.  Drainage  from  large 
sewers  and  some  surface  wash  are  re- 
ceived by  this  stream  which  has  little  or 
no  current  and  is  practically  an  open  sep- 
tic tank  with  a  very  long  period  of  flow 
The  arrangements  for  flushing  are  illus- 
trated  and  described.  1600  w,  Eng  Rec — 
June  II,  1910.     No.  14687. 

A  Short  Treatise  on  the  Sewage  Dis- 
posal Plant  of  Baltimore  City.  G.  J. 
Reguardt.  Describes  the  character  of  the 
sew^age  and  the  processes  to  which  it  will 
be  subjected.  Ills.  2500  w.  Cornell  Civ 
Engr — June,   1910.     No.   15045  C. 

Sewerage  and  Sewage  Disposal  W'orks. 
Lichfield.  W.  B.  Chancellor.  Describes  a 
plant  using  the  continuous-flow  filter  and 
fixed  spray  distribution.  1500  w.  Can 
Engr — May  27,   1910.     No.  14488. 

Tbe  New  Sewerage  System  of  Louis- 
ville, Ky.  Diagram,  map  and  general  de- 
scription. 3000  \\.  Engng-Con — June  8, 
19 10.     No.   14656. 

The  Glasgow  Main  Drainage  and  Sew- 
age Disposal  Works.  An  account  of  the 
electrical      features,      including      electric 


We  supply  copies  of  these  articles.     See  page  807. 


768 


THE    ENGINEERING    INDEX. 


pumping,  an  electricity  supply  station,  and 
special  electrical  plant  for  clearing  the 
catchpit.  Ills.  2200  w.  Elect'n,  Lond — 
June  3,  1910.     No.  14731  A. 

The  New  Sewage  Experiment  Station 
of  the  Massachusetts  Institute  of  Tech- 
nology. C.-E.  A.  Winslow,  and  Earle  B. 
Phelps.  Plan  and  description  of  the  new 
plant  at  Old  Harbor  Point  in  Dorchester. 
Ills.  2200  w.  Eng  News — June  2,  1910. 
No.  14516.  ,  , 

Sewage  Pumping. 

Sewage  Pumping  Appliances.  George  T. 
Hammond.    A  statement  of  the  principles 
of    sewage    pumping.       4000    w.       Munic 
Jour  &  Engr — June  8,  1910.     No.  14655. 
Sewers. 

Sewer  Interceptors  at  Columbus.  Julian 
Griggs.  Explains  the  reason  for  con- 
structing relief  sewers,  and  gives  illus- 
trated description  of  the  new  gate  inter- 
ceptors. 1500  w.  Munic  Jour  &  Engr — 
June  I,  1910.     No.  14493. 

Drainage  Improvement  and  Intercepting 
Sewer  System  for  Syracuse,  N.  Y.  Glenn 
D.  Plolmes.  The  substance  of  a  lecture 
before  the  College  of  Civil  Engng,  Cor- 
nell University.  Description  of  the  work. 
Ills.  4000  w.  Cornell  Civ  Engr — June, 
19 10.    No.  15042  C. 

Details  of  the  Design  of  the  Sewers  of 
Louisville,  Ky.  Illustrates  and  describes 
interesting  details  of  this  extensive  sewer 
work.  3500  w.  Engng-Con — June  15, 
19 10.  Serial.  1st  part.  No.  14787. 
Stone  Crushing. 

A  Modern  Stone  Crushing  Plant  of  600 
Cu.  Yds.  Capacity  Per  Hour — Some  Costs 
of  Drilling,  of  Maintenance  of  Plant,  and 
of  Erecting  Machinery.  Illustrated  de- 
scription of  a  plant  near  Chicago,  and  in- 
formation relating  to  its  equipment  and 
operation.  3000  w.  Engng-Con — June  i, 
1910.     No.  14551- 

A  New  Type  of  Stone  Crusher.     Illus- 
trated   description    of    the    Symons    disk 
crushing  machine,     kxk)  w.     luig  News — 
May  2(),   \()\x>.     No.  14407. 
Street  Prolongation. 

Ihe  Elongation  of  the  Rue  de  Rennes, 
Paris,  and  the  Project  for  an  X  Bridge 
Over  the  Seine  (Le  Prolongement  de  la 
Rue  de  Rennes,  a  Paris,  et  le  Projet  de 
Pont  en  X  sur  la  Seine).  V..  Henard.  A 
discussion  of  traftic  congestion  in  Paris 
and  suggested  mean.s  of  improvement. 
Ills.  3500  w.  Genie  Civil — May  14,  1910. 
No.  14HV;  1). 
Street  Traffic. 

Chicago    TrafTlc  Conditions   in  the  Con- 
gested   District.      I'.xtrarfs    from   a    rei)ort 
showing    how    the    prohlt-m    was    stuilii-d. 
2000  w.    I'.ng  Rrr     Jiinr  J.  i(}r().    No.  I45()8. 
WATER  SUPPLY. 
Aqueducts. 

Sr<-    I  untiels,  under  Water  Sitpply. 
Conduits. 

See  Dams,  under  VVatkk  Supply. 


Dams. 

Experiments  with  a  Model  of  the  Gatun 
Spillway.  Edward  C.  Sherman.  Explains 
the  design  and  purpose  of  the  spillway 
and  gives  illustrated  description  of  the 
experiments  made  on  the  model.  1700  w. 
Eng  Rec — June  4,   1910.     No.   14567. 

An  Arch  Dam  Design  for  the  Site  of 
the  Shoshone  Dam.  John  S.  Eastwood. 
A  criticism  of  the  design  of  this  dam, 
based  on  a  description  by  H.  N.  Savage, 
and  describing  a  proposed  arch  design. 
Ills.  2500  w.  Eng  News — June  9,  1910. 
No.   14666. 

Dams  with  Overhung  Batter.  Robert 
H.  Smith.  Mathematical  demonstration 
to  show  the  erroneousness  of  the  idea 
that  a  dam  is  given  greater  stability  by 
giving  its  face  a  positive  batter.  2000  w. 
Engr,  Lond — May  27,  1910.    No.  14626  A. 

Concrete  Dam  and  Conduit.  Illustrates 
and  describes  work  in  connection  with 
the  Maiden  Creek  water  supply  of  Read- 
ing, Pa.  4800  w.  Munic  Jour  &  Engr — 
June  I,  1910.  No.  14492. 
Evaporation. 

Records  of  Evaporation  Obtained  at  23 
Different  Stations  in  Various  Parts  of  the 
United  States.  Advance  summary  of  data 
thus  far  gathered  by  the  Government. 
1800  w.  Eng  News — June  16,  1910.  No. 
14908. 
Filtration. 

Mechanical  Gravity  Filters.  W.  H. 
Humphreys.  Presidential  address  before 
the  Assn.  of  Water  Engrs.  at  York,  Eng. 
General  discussion  of  mechanical  gravity 
filters,  and  report  of  the  installation  at 
the  York  water-works.  4000  w.  Surveyor 
— June  3,  1910.    No.  14739  A. 

See  also  Concrete,  under  Construction. 
Fire  Protection. 

l''ire  I'^ighting  Without  Fire  Engines. 
Herbert  T.  Wade.  Illustrated  description 
of  methods  and  applications  of  the  high- 
pressure  fire  service.  1700  w.  Sci  Am — 
June  4.  19 10.  No.  14505. 
Ground  Waters. 

The  Utilization  of  Ground  Water,  with 
Special  Reference  to  the  Rand  Water 
Hoard's  Wells  in  the  Dolomite.  D.  C. 
Leitch.  Considers  the  Transvaal  law  in 
respect  to  ground  water,  and  describes 
the  works,  and  location  of  the  wells.  Ills. 
7000  w.  Jour  S  African  Assn  of  luigrs— 
April,  1910.     No.  14^x16  F. 

I'rcliminary  Investigations  for  the  In- 
crease of  the  Czernowitz  Water  Supply 
(Die  Vorarbeitcn  fiir  die  l'>weiterung 
der  Wasserversorgung  der  Stadt  Czerno- 
vyitz).  G.  Ihiem.  Describes  an  investiga- 
tion* of  ground- water  supplies.  Ills.  5000 
w.  Oest  Woclunschr  f  d  Oeffent  Bau- 
(lienst— May  14,  1910.  No.  14897  D. 
Illinois. 

Chemical  and  I'iological  Survey  of  the 
W^aters  of  Illinois.  Report  for  year  end- 
ing  Dec.  31,    1908,  which   includes  a  brief 
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description  of  work  done  duriiij^  the  year, 
and  articles  describiiij^  work  at  llie  lalxjr- 
atories,  of  dilliculties  will)  incrustation, 
investigations  of  farm  water  sni)|)lies  and 
lUher  subjects.  Ills.  48000  w.  Univ  of 
111.  Bui— Sept.  I,?,  1909.  No.  14647  N. 
Intakes. 

Two  Powcr-Plant  Intakes  at  St,  Louis. 
Notes  from  a  paper  by  John  Hunter,  be- 
fore the  N.  E.  L.  A.  concerning  the  Ash- 
ley St.  and  Lewis  St.  intakes.  Ills.  .3000 
w.     Kng  Rec — June  25,  1910.     No.   15207. 

Cooling-Water  Intakes  from  the  Mis- 
sissippi River  for  Two  Power  Stations. 
John  Hunter.  From  a  paper  before  the 
Nat.  Elec.  Lgt.  Assn.  Illustrated  descrip- 
tion of  the  condenser  supply  systems  of 
the  two  power  stations  of  the  Union  Elec. 
Lgt.  &  Power  Co.  on  the  west  bank  of 
the  river  at  St.  Louis.  3000  w.  Eng  News 
— June  9,  1910.  No.  14662. 
Irrigation. 

Eield  Work  in  Locating  Irrigation  Ditch 
and  Canal  Lines.  Albert  P>.  Bartlett',  De- 
scribes methods  used  in  the  design  of  ir- 
rigating systems.  2000  w.  Eng  News — 
May  26,  19 10.     No.  14403. 

The  Cost  of  U.  S.  Reclamation  Works. 
A  statement  before  the  House  Committee 
on  Irrigation  by  Director  F.  H.  Newell 
of  the  U.  S.  Reclamation  Service.  3300 
w.    Eng  Rec— June  11,  loio.    No.  14695. 

An  Example  of  Irrigation  in  Texas.  H. 
V.  Watts.  Describes  the  irrigation  sys- 
tem of  San  Benito.  2500  w.  Mfrs'  Rec — 
June  2,  1910.     No.  14495. 

Engineering  Progress  in  Egypt  and  the 
Soudan.  An  outline  of  the  progress  of 
public  works,  based  on  the  report  of  Sir 
Eldon  Gorst'.  1200  w.  Engr,  Lond — May 
20,  19 10.  No.  14474  A. 
London. 

The    Metropolitan    Water    Supply.      E. 
Bailey-Denton.     A  discussion  of  the  Lon- 
don water  supply.    2000  w.    Engr,  Lond — 
June  17,  1910.     No.   15241  A. 
Pipe  Laying. 

Laying  a  48-Inch  Main  Under  Water. 
Illustrated  description  of  the  laying  of  this 
large  main  under  the  Harlem  River,  con- 
necting Manhattan  and  the  Bronx.  600 
w.  Pro  Age — June  15,  19 10.  No.  14762. 
Purification. 

The  Disinfection  of  Polluted  Water. 
Clyde  Potts.  Discusses  especially  the  use 
of  chlorine  for  this  purpose.  2200  v^^, 
Cornell  Civ  Engr — June,  1910.  No. 
15044  c. 

Use  of  Hypochlorite  in  Connection  with 
Pre-Filtration.  I*>ancis  D.  West.  De- 
scribes an  incompleted  test  to  demonstrate 
that  hypochlorite  is  not  a  panacea  for  all 
"water  ills."  1200  w.  Eng  Rec — June  25, 
19 10.     No.  15208. 

Report  on  *the  Lindsay  Ozone  Water 
Purification  Plant.  Information  from  a 
recent  report  published  by  the  Provincial 
Government  of  Ontario.  Ills.  2000  w. 
Can  Engr — June  3,   1910.     No.   14591. 


Reservoirs. 

Reinforced  Concrete  Reservoirs.  J.  B. 
Ilenson.  Read  before  the  Northern 
h.ngng.  Inst.  (N.  S.  W.).  Describes  the 
Pelow  Main  reservoir  and  the  Neath 
reservoir  (N.  S.  W.).  Diagram.  2000  w. 
Aust  Min  Stand — May  4,  1910.  No. 
14602  B. 

The  Western  High-Service  Reservoir  of 
the  Water  Works  of  Baltimore,  Md.  Al- 
fred M.  Quick.  Explains  conditions  and 
gives  illustrated  detailed  description  of  a 
new  reservoir  of  about  210,000,000  gals, 
capacity.  4500  w.  Eng  News — May  26, 
19 10.  No.  14400. 
Siphons. 

A  Method  of  Design  of  a  Reinforced 
Concrete  Siphon.  J.  Ralph  Van  Duyne. 
States  the  conditions  and  gives  diagrams 
and  description  of  method  used.  2500  w. 
Eng  Rec— May  28,  1910.  No.  14418. 
Sterilization. 

The  Sterilization  of  Water  by  Means 
of  Chloride  of  Lime  (La  Sterilisation  de 
I'Eau  d'Alimentation  au  Moyen  du  Chlo- 
rure  de  Chaux).  G.  Dupont.  Describes 
the  plant  and  practice  at  Montreal,  Can- 
ada. Ills.  3000  w.  Genie  Civil — May  7, 
19 10.  No.  14836  D, 
Swimming  Pools. 

Water  Supply  to  a  Swimming  Pool.  Il- 
lustrates and  describes  features  of  water 
purification  and  heating  at  John  Jacob  As- 
tor's  estate  at  Rhinebeck,  N.  Y.  2500  w. 
Met'  Work— June  25,  1910.  No.  I5I93- 
Tanks. 

Perpendicular  Reinforcement  of  the 
Walls  of  Cylindrical  Tanks  (Die  lotrechte 
Bewehrung  der  Zylindrischen  Behalter- 
wand).-  Max  Mayer.  Mathematical,  de- 
veloping formulae.  Ills.  3500  w.  Beton 
u  Eisen — May  14,  1910.  No.  15054  F- 
Tunnels. 

Report  on  the  Proposed  Board  of  Wa- 
ter-Supply Pressure  Tunnel  Beneath  New 
York  City.  Brief  historical  account  of  the 
project,  with  presentation  of  estimates  and 
discussion  of  this  and  other  distribution 
plans.  4000  w.  Eng  News — June  2,  1910. 
No.    14517. 

The  Moodna  Pressure  Tunnel  of  the 
Catskill  Aqueduct.  Illustrated  descriotion 
of  its  construction  and  power  plant.  3000 
w.     Eng  Rec— June  4,  1910.     No.  I4570. 

The  New  Buffalo  Water-Works  Tun- 
nel. F.  Lavis.  Illustrated  description  of 
methods  of  driving  and  lining  a  hard  rock 
tunnel  under  compressed  air.  Also  edi- 
torial. 6500  w.  Eng  Rec — June  25,  19 10. 
No.  15204. 
Typhoid. 

The  Maidstone  Typhoid  Epidemic.  Wil- 
liam P.  Mason.  An  account  of  a  seri- 
ous typhoid  epidemic  in  England,  and  its 
cause.  Ills.  1200  w.  Jour  N  Eng  W- 
Wks  Assn— June.  1910.  No.  14937  F. 
Water-Works  Depreciation. 

Depreciation  in  Water-Works  Ac- 
counts.    With  Reference  to  Uniform  Re- 
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ports.  Harvey  S.  Chase.  Discusses  the 
computation  of  depreciation  and  the  best 
way  to  handle  these  matters.  General  dis- 
cussion. 9000  w.  Jour  N  Eng  W-Wks 
Assn — June,  1910.     No.  14938. 

Water-Works  Valuation. 

iJecision  of  the  Railroad  Commission 
of  Wisconsin  in  the  Appleton  Water- 
Works  Case.  Discusses  the  subject  of  de- 
riving fair  valuations  of  such  properties. 
4000  w.  Eng  News — June  16,  19 10.  No. 
1 49 10. 

Wells. 

A  Deep  Well  Sunk  by  Caisson.  Illus- 
trated description  of  a  deep  well  to  fur- 
nish domestic  water  supply  at  Long 
Beach,  Long  Island,  N.  Y.  1000  w.  Eng 
Rec — May  28,   1910.     No.   14416. 

WATERWAYS  AND  HARBORS. 

Barge  Canal. 

The  'i'erminals  of  the  New  York  State 
Barge  Canal ;  Preliminary  Report  of  the 
Terminal  Commission.  The  preliminary 
report  of  the  Commission  appointed  by 
the  Legislature  to  investigate  the  matter. 
900  w.  Eng  News — May  26,  1910.  No. 
14408. 

The  New  York  State  Barge  Canal.  An 
illustrated  description  of  the  general  de- 
sign of  the  canal  and  the  structures  upon 
it,  with  a  brief  account  of  the  progress 
of  the  work.  6soo  w.  Eng  News — June 
9,    1910.     N(x    14661. 

Breakwaters. 

lireakwaters  at  Vornp(">r  and  Hanst- 
holm,  Jutland.  Illustrated  description  of 
recently  constructed  breakwaters  for  the 
protection  of  fishermen  and  to  prolong 
the  fishing  season.  1800  w.  Engng — May 
27,   r9io.     No.  14617  A. 

Canals. 

Ihe     .Stockton,      California,      Diverting 

Canal.    An  account  of  an  improvement  to 

prevent  silting  of  a  navigable  chatmel,  and 

also  to  prevent  tloods.     I5<j<)  w.     I'.ng  Rec 

J  in II-  18,  i(;io.     No.  14</J2. 

Coaling  Stations. 

'Ihe  Naval  Coaling  Station  at  Tiburon, 
California.  Illustrated  description  of  a 
Double-deck  structure  having  a  capacity 
of  about  5<xj  ti>ns  per  hour,  ijoo  w.  Eng 
Rec-   May    j8,    k^io.      No.    144JI. 

Dock.s. 

Pontoon  Method  of  .Sul)a(|Ueous 
crctc  Construction.  IMiotographs, 
grams,  ajid  brief  description  of  method 
adopted  at  fi.xlerich,  Out.,  for  dock  ex- 
tension. c;(K)  vv.  Can  I'.ngr — June  10.  i<>io. 
No.   1 4^)85. 

A  Mo(Iern  Type  of  Dock  Construction. 
Harrison  L.  (iarner.  illustrated  detaile(l 
<lescrij)tion  of  the  construction  of  a  re- 
in forced-concrete  (|fH"k  on  the  Chicago 
river.  1800  w.  Wis  luigr — June,  1910. 
No.   r49J8  D. 

The  l'".ast  Boston  Docks.  Howard  K. 
Alden,  Illustrated  description  (►f  the  Mos- 
loii     iXf     .\II);inv     Railroad     improvements. 


Con- 
dia- 


1500  w.    Harvard  Engng  Jour — May,  1910. 
No.  14780  D. 
Flood  Prevention. 

See  Canals,  under  Waterways  and 
Harbors. 

Georgian  Bay  Canal. 

The  Georgian  Bay  Ship  Canal.  Map 
and  information  concerning  the  proposed 
canal  to  furnish  a  shorter  route  between 
the  Great  Lakes  and  the  St.  Lawrence 
River.  3000  w.  Engng — May  20,  1910. 
No.  14464  A. 

International  Waterways. 

A  Treaty  for  the  Control  of  Interna- 
tional Waterways.  Gives  the  provisions 
of  most  interest  to  engineers  in  the  "Wa- 
terways Treaty"  between  the  United 
States  and  Great  Britain,  for  fixing  the 
international  boundary  between  the  United 
States  and  Canada,  and  for  determining 
the  disposition  of  all  boundary  differences. 
800  w.      Eng  News — June  9,    1910.      No. 

14659. 
Lighthouses. 

Building  the  Miah  Maul  Shoal  Light- 
house. Thomas  J.  Rout,  Jr.,  and  A.  E. 
Arledge.  Illustrated  detailed  description, 
and  general  information  concerning  this 
lighthouse  in  Delaware  Bay.  1800  w.  Eng 
News — June  2,  1910.     No.  145 10. 

Method  of  Lighthouse  Illumination 
(Differents  Modes  d'Eclairage  des 
Phares).  M.  J.  Benard.  An  exhaustive 
consideration  of  lamps,  searchlights,  re- 
flectors, projectors,  etc. 
Mem  Soc  Ing  Civ  de 
1910.     No.  14810  G. 

Locks. 

The  Operation  of  Locks  with  Lateral 
Reservoirs  (Wie  kann  bei  Schleusen  mit 
Sparbecken  der  Betrieb  beschleunigt  wer- 
den?).  E.  Beyerhaus,  Suggestions  for 
securing  more  rapid  operation.  Ills.  3200 
w.  Zeitschr  d  Oest  Ing  u  Arch  Ver — 
.May  _7.   1910.     No.  I489i3  D. 

Panama  Canal. 

Present  Conditions  at  Panama.  A  re- 
view of  progress  made  in  the  construc- 
tion of  the  ship  canal,  with  map,  profile, 
cross-sections  and  illustrations.  2800  w. 
I'jigr,  Loud — Mav  27,  1910.  Serial,  ist 
pan.     No.  14623  A. 

Piers. 

Reinforced  Concrete  Pier  Construction. 
Eugene  Klapp.  Illustrated  detailed  de- 
scription of  a  private  yacht  pier,  built  near 
(Hen  Cove,  Long  Island.  2500  w.  Pro 
.Am  Soc  of  Civ  luigrs — May,  1910.  No. 
14039    I'^ 

Concrete  Piers,  Port  of  Genoa.  Brief 
description  of  interesting  repair  work  re- 
cently completed,  (xx)  w.  Engng — May 
20.   1010.     No.  I44(xj  A. 

Pollution. 

riie  Metropolitan  Se\^erage  Commis- 
sion .Against  the  Discharge  of  Treated 
Passaic  Valley  Sewage  Into  New  York 
Bay.  A  report  addressed  to  the  Mavor  of 
the  City  of  New  York,  with  editorial  crit- 


Ills.      14000  w. 
France — March, 
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icism.    2500  \v.     F.n.u:  News — June  g,   igio. 
No.  14660. 

Rotterdam. 

TIk-  W'w  \\';il(.'r\vav  to  lv)lti'r(l;mi 
I '^7<)- 1  <X>^>  (Dor  lU'uc  Wa.ssorwc>>  nach 
Rotterdam  187^  bis  1908).  A.  von  1  lorn. 
A  review  of  the  developments  of  the  last 
thirty  years.  Ills.  3(K^)  w.  Ocst  Wo- 
chenschr  f  d  OcfTent  liaudienst — May  21, 
i()io.     No.  14899  1). 

Russia. 

Interior  Navigation  in  Rnssia  (La  Nav- 
igation interieur  en  Russie).  M.  Bour- 
gougnon.  A  report  of  the  discussion  at 
the  Inter.  Navigation  C"ons:ress,  St.  Pe- 
tersburt^,  1908.  Ills.  88cx)  w.  .\nn  d  Fonts  et 
Chaussees — 1910-II.    No.  14806  E  +  F. 

Russian  Mercantile  Harbors  (Ports  de 
Commerce  de  la  Russie).  M.  G.  de  Joly. 
A  review  of  the  harbors  and  harbor 
works,  traffic,  administration,  etc.  Ills. 
8^00  w.  Ann  d  Ponts  et  Chausses — 19 10- 
11.     No.  14807  E  +  F. 

Silt. 

The  Silt  Problem :  Kaw  River.  Herman 
Stabler  and  Horatio  N.  Parker.  A  study 
of  this  river  in  Kansas  as  an  illustration 
of  methods  that  may  be  used  to  avoid 
large  errors  in  the  solution  of  engineer- 
ing problems.  2000  w.  Eng  News — June 
2,  1910.    No.  14514. 

Sluice  Gates. 

Some  Notes  on  Sliding  Sluice  Gates, 
Charles  River  Basin,  Boston  -Cambridge, 
Mass.  Walton  H.  Sears.  A  record  of  the 
Commission's  experience  to  date  with  the 
cast-iron  bronze-faced  gates  installed.  Ills. 
1800  w.  Eng  News — May  26,  1910.  No. 
14406. 

Soerabaja. 

The  Harbor  of  Soerabaja  (Het  Haven- 
plan  voor  Soerabaja).  J.  Kraus  and  C.  J. 
de  Jongh.     Two  short  papers  on  this  im- 


portant port  in  Java.     Ills.     5000  w\     De 
Ingenieur — May  28,  jgio.     No.  15083  D. 

Tacoma. 

Commencement  I'ay,  the  Harbor  of  Ta- 
coma. Louis  P.  Zinnnerman.  Fifth  of 
series  of  articles  describing  the  principal 
harbors  of  the  Pacific  coast.  Ills.  4cxkj  w. 
Marine  Rev — June,  1910.     No.  14969. 

Water  Powers. 

The  Effect  of  Recent  Engineering  Pro- 
gress in  Reducing  the  Value  of  Water 
Power.  Editorial,  showing  the  impor- 
tance of  correct  understanding  of  the 
value  of  water-power,  discussing  the  ad- 
vantages of  the  steam-turbine  electric  sta- 
tion over  the  hydro-electric  station,  and 
the  difficulties  and  limiting  conditions  of 
water-power  plants.  3000  w.  Eng  News — 
June  23,  1910.     No.  I5i.34- 

Governmental  Regulation  of  Water 
Powers.  Marshall  O.  Leighton.  Reviews 
some  European  legislation  bearing  on  wa- 
ter-power control.  Discussion.  7000  w. 
Jour  N  Eng  W-Wks  Assn — June,  1910. 
No.  14935  F. 

The  Economic  Importance  of  the  Aus- 
trian Alpine  Water  Powers  (Die  kauf- 
mannische  Bedeutung  der  osterreichischen 
Alpenwasserkrafte,  ihre  Rentabilitat,  Fi- 
nanzierung  und  Besteuerung).  Walter 
Conrad.  A  discussion  of  economical  and 
rational  methods  of  utilization.  Ills.  Serial. 
1st  part.  5000  w.  Elektrotech  u  ]\Ia- 
schinenbau — May  29,  1910.  No.  15070  D. 
Wharfs. 

A  New  Reinforced-Concret'e  Wharf  on 
the  Guadalquivir,  near  Seville  (Nouvel 
Appontement  en  Beton  arme  sur  le  Guad- 
alquivir pres  de  Seville,  Espagne).  Juan 
Manuel  de  Zafra.  Describes  a  trestle 
wharf  for  the  shipment  of  2,000  tons  of 
ore  per  day.  Ills.  3500  w.  Genie  Civil — 
;May  14,  1910.     No.  14838  D. 


ELECTRICAL  ENGINEERING. 


COMMUNICATION. 
Radiotelegraphy. 

New  Wireless  Telegraphy  and  Tele- 
phony Instruments.  Illustrated  description 
of  the  Helsby  instruments  and  account  of 
the  recent  demonstration  at  the  Crystal 
Palace,  London.  2000  w.  Engr,  Lond — 
May  27,  1910.     No.  14627  A. 

The  Helsby  Wireless  Telegraph  and 
Telephone  Systems.  Brief  illustrated  de- 
scription of  apparatus  used.  400  w. 
Elect'n,  Lond — May  27,  1910.  No.  14609  A. 

Some  Experiments  w^ith  the  New  Tele- 
funken  System.  Graf  Arco.  Describes  a 
number  of  experiments  and  shows  how 
messages  from  two  sending  stations  can 
simultaneously  be  picked  up  by  one  re- 
ceiver. Ills.  2500  w.  Elect'n,  Lond — 
June   10,  19 10.     No.  15031  A. 


Wireless  Telegraphy  for  Marine  Inter- 
Communication.  W.  W.  Bradfield.  Dis- 
cusses the  advantages,  and  gives  illus- 
trated detailed  description  of  the  various 
parts  of  the  Marconi  plant  used  on  board 
ship.  3500  w.  Elect'n,  Lond — June  10, 
1910.  No.  15029  A. 
Radiotelegraphy  Masts. 

Erection  of  an  80-Metre  Timber  Mast 
and  Tests  on  Doubled  and  Reinforced 
Timber  Beams  (Errichtung  von  80  m 
hohen  Holzmasten  und  Versuche  mit 
verdUbelten  und  verstarkten  Balken).  Herr 
Lengeling.  Describes  the  construction  and 
erection  of  the  mast.  The  beam  tests  were 
on  a  number  of  bridge  members  made  by 
combining  two  parts  of  the  same  section 
and  reinforced  in  various  ways.  Ills.  4000 
w.  Glasers  Ann— May  i,  1910.  No.  14890  D. 


We  supply  copies  of  these  articles.     See  page  807. 
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Telephone  Rates. 

The  Typical  Rate  Problem  in  Small 
Telephone  Properties.  Frank  F.  Fowle. 
The  present  number  gives  statistics  and 
information  relating  to  'Tndependent"  de- 
velopment, looo  w,  Elec  Rev.  N  Y — 
June  4,  1910.  Serial,  ist  part.  No.  14583. 
Telephonic  Stethoscope. 

A   Telephonic   Stethoscope.      Illustrates 
and    describes    an    interesting    device    in- 
vented by  S.  G.  Brown.    1700  w.     Sci  Am 
— June  18,  1910.    No,  14914. 
Telephony. 

The  Telephone  Industry  of  the  World. 
Gives  statistics  showing  the  United  States 
far  in  the  lead  of  all  countries.  2000  w. 
Elec  Rev,  N  Y — June  25,  19 10.    No.  15203. 

Telephone  Engineering  Around  the 
Golden  Gate.  Arthur  Bessey  Smith.  An 
account  of  the  engineering  problems  of 
Oakland  and  San  Francisco,  and  how 
they  were  solved.  Ills.  6000  w.  Pro  Am 
Inst  of  Elec  Engrs — June,  1910.  No. 
14958  F. 

Telephone  Circuits.  Prof.  J.  Perry. 
Read  before  the  Phys.  Soc.  Gives  an  easy 
method  of  calculation  for  the  spacing  of 
Pupin  coils.  3500  w.  Elect'n,  Lond — May 
20,  1910.     No.  14449  A. 

The  Telephone  and  Its  Relation  to 
Electric  Tramways  (Le  Telephone  et  ses 
Rapports  avec  les  Tramways  electriques). 
M.  Henrion.  A  discussion  of  telephone 
systems  utilizing  tramway  rails  for  the  re- 
turn current.  Ills.  Cooo  w.  Soc  Beige 
d'Elecns — May,  19 10.     No.  14800  E. 

See  also  Ships'  Telephones,  under  MA- 
RINE AND  N.WAL  ENGINEERING. 

DISTRIBUTION. 
Fuses. 

Standardization  of  Fuses.  II.  W.  Kef- 
ford.  Abstract  of  a  paper  read  before  the 
Inst,  of  Elec.  Engrs,  Discusses  the  most 
suitable  (|uantitive  and  structural  proper- 
tics  for  a  standard  line  of  fuses.  6(xx)  w. 
I'^lec  Engr,  Lond — May  27,  1910.  No. 
14608  A. 
Industrial  Plants. 

I'^lectrical  Distribution  of  Energy  in  In- 
dustrial Plants,  (ieorge  R.  Terry.  De- 
.scribes  a  system  that  li.is  been  adopted 
throughout  several  industrial  mill  proi) 
erties.  iziii)  w.  i'.ltc  VVId  June  jj,  i(>i(). 
No.  15140 
Wiring  Conduits. 

Strap  Iron  .Supports  for  Conduit.  George 
S.  Mast)n.  Methods  of  erecting  multiple 
rofidiiit  runs  are  illustrated  and  described. 
I()(X)  w.  I'.lec  VVld  June  j.  i<>io.  No. 
I45<M 

DYNAMOS  AND  MOTORS, 
A,   C.    Dynamo.s. 

Syiuhrotu/ing  .Alternators.    S.  (1.  Winn. 
Considers  the  or|)eration  of  alternators   in 
parallel.     Ills.     2500  w.     I'assier's   Mag — 
Jtuie,    i()io.      No.    14^)40   li. 
A.  C.  Motors. 

Buying      Altertiating-Current      Motors. 


H.  M.  Phillips.  Suggestions  for  the  se- 
lection of  reliable  motors.  3000  w.  Elec 
Age — May,  1910.     No.  14409. 

Short-Circuit  Losses  in  Alternating-Cur- 
rent Commutator  Motors.  A.  Fraenckel, 
and  B.  J.  M.  Lane.  Gives  results  of  ex- 
perimental researches  on  the  losses  due  to 
the  short-circuit  currents.  1800  w.  Elect'n, 
Lond — May  20,  1910.  Serial,  ist  part.  No. 
14450  A. 

The  Three-Phase  Series  Commutator 
Motor  (Zur  Theorie  des  Drehstrom-Se- 
rienkollektormotors),  L.  Dreyfus  and  F. 
Hillebrand,  A  theoretical  discussion.  Ills. 
4500  w.  Elektrotech  u  Maschinenbau — 
May  I,  1910.    No.  15064  D. 

Contribution  to  the  Study  of  Asynchro- 
nous Motor  by  Means  of  the  Circle  Di- 
agram (Contribution  a  I'Etude  des  Mo- 
teurs  asynchrones  par  le  Diagramme  du 
Cercle).  J.  Yernaux.  Mathematical.  Ills. 
1000  w.  Soc  Beige  d'Elecns — May,  1910. 
No.  14801  E. 

Bearings. 

The  Origin  and  Prevention  of  Currents 
in  Bearings.  L.  Alder.  Abstract  from 
Electrotechnik  and  MascJiincnhau.  Dis- 
cusses the  causes  of  currents  in  the  bear- 
ings of  electric  machines,  and  how  the 
nuisance  can  be  avoided.  2000  w.  Elect'n, 
Lond — June  3,  1910.    No.  14732  A. 

Brushes. 

Electrical  Characteristics  of  Carbon 
Brushes.  Jay  L.  Smith.  Describes  and 
shows  graphically  experimental  results  ob- 
tained from  sample  brushes.  2500  w.  Sib 
Jour  of  Engng — June,  1910,    No.  14934  C. 

Cooling. 

Air  Filters  for  Turbodynamos  (Luft- 
filter  fiir  Turbodynamos).  K.  Moefer.  A 
description  of  air-cooling  devices.  Ills. 
Serial,  ist  part.  1000  w.  Zeitschr  f  d 
(Jesamte  Turbinenwesen — May  30,  19 10. 
No.  14880  D. 

D.  C.  Dynamos. 

Methods  of  Deriving  the  Neutral  for 
Direct-Current  Three-Wire  Systems. 
James  R.  VVerth,  Jr.  Read  before  the 
N.  E.  L.  A.  Compares  the  tvpt's  of  gen- 
erating apparatus  with  particular  refer- 
ence to  the  method  of  deriving  and  con- 
trolling the  neutral.  2500  w.  Elec  .Age — 
June,   i()io.     No.  t5H)8. 

D.  C.  Turbo-Generators. 

Direct-Current  Turbo-Generators.  W. 
L.  Waters.  TVom  a  paper  before  the  Nat. 
Elec.  Lgt,  .Assn.  Considers  factors  in  the 
design,  and  the  constructions  found  satis- 
factory, referring  to  foreign  practice.  25(H) 
w.     T'.ng  News — June  o,   i()i<).     No.  14^)^)5. 

Induction  Motors. 

Tile  l\i,i.;lit  Type  of  Induction  Motor.  R. 
II.  TitiUliausen.  Describes  various  tvpes 
and  tlu-ir  operating  characteristics.  Ills, 
jooo  vv.    Power — June  j8.  1910,    No.  15253. 

Notes  on  the  (Operation  and  Testing  of 
Polyphase  Induction  Motors,  J.  W,  Rogers, 
1500  vv.  Prac  I'.ngr — June  10,  19 lo.  Se- 
rial,    1st  part.     No.  15033  A. 
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rill-  riu-ory  of  tlu-  SiiiKli'-lMiasc  Itiduc- 
lioii  Motor  (  Thcoric  dcs  iMiiphascn-In- 
(liiktioiisniotors).  I'Vcdrich  Scliniidt.  A 
brief  statement  of  the  theory.  Ills.  1200 
w,  lilektroteeh  u  Mascliineiibau— May  8, 
igio.      No.    i5o()()   1). 

Vector  Diagrams. 

A  New  Method  o\  KeprescntinK  Power 
and  iMierjiy  in  Vector  1  )ia)?rams  ( Kine 
neue  I>irstellunp:  von  Leistunj^  und  Ener- 
KMC  ini  VektordiaRrannn).  h'ranklin  Pun^a. 
Mathematical  demonstration.  Ills.  Serial. 
1st  part.  2500  \v.  h'lektrotech  u  Maschin- 
enhaii — May   15,   i()iO.     No.  15068  D. 

Voltage  Regulation. 

The  Voltage  Control  of  Generators  and 
Feeder  Systems.  V.  W.  Shackelford.  Read 
before  the  N.  E.  L.  A.  Discusses  only 
alternating-current  systems,  describing 
various  regulators  as  applied  to  different 
systems.  Ills.  3800  w.  Elec  Age — June, 
TQio.    No.  15197. 

Windings. 

Winding  of  Dynamo-Electric  Machines. 
I.  Introductory.  R.  A.  Smart.  Considers 
the  diflference  between  a.  c.  and  d.  c.  wind- 
ings. TI.  Small  Direct-Current  Machines. 
G.  I.  Stadeker.  Considers  the  thrcaded- 
in-from-the-reel  type  of  winding.  Ills. 
4000  w.  Elec  Jour — June,  1910.  No.  14771. 
The  Tractive  Force  Between  Current- 
Carrying  Wires  and  Coils  (Ueber  die  me- 
chanische  Kraft'wirkung  zwischen  strom- 
durchflossenen  Leitcrn  und  Spulen).  R. 
Czepek.  Develops  formulae  for  circular, 
square  and  rectangular  coils  and  gives  re- 
sults of  tests.  Ills.  5000  w.  Elektrotech 
u  Maschinenbau — May  8,  19 10.  No. 
15067  D. 

ELECTRO-CHEMISTRY. 

Electric   Furnaces. 

The  Design  of  Furnace  Electrodes. 
Carl  Hering.  Simple  rules  for  propor- 
tioning the  electrodes  for  minimum  loss. 
Also  editorial  note.  3500  w.  Elec  Wld — 
June   16,  1910.     No.  14798. 

A  New  Resistor  Furnace.  F.  A.  J.  Fitz- 
Gerald.  Illustrated  description  of  a  fur- 
nace heated  by  radiation  from  resistance. 
500  w.  Met  &  Chem  Engng — June,  1910. 
No.    14633   C. 

Electrochemical  Society. 

Pittsburgh  Meeting  of  the  American 
Electrochemical  Society.  Report  of  meet- 
ing, giving  abstracts  of  papers  read.  24000 
w.  Met  &  Chem  Enp^ng — June,  19 10.  No. 
T4636  C. 

Electroplating. 

An  Electroplating  Outfit.  A.  J.  Jarman. 
Description,  with  practical  working  for- 
mulae. 2000  w.  Sci  Am — June  25,  1910. 
No.    1 5 143. 

Electrodcposition  of  Lead  from  Per- 
chlorate  Baths.  Frank  C.  Mathers.  Ab- 
stract of  a  paper  before  the  Am.  Elec- 
Chem.  Soc.  Describes  experiments  with 
the  lead  pe'rchlorate  plating  and  refining 
bath.  1800  w.  Brass  Wld^June,  1910. 
No.  14721. 


Nitrates. 

lilectrochemical  Manufacture  of  Nitric 
Acid  and  Nitrates  (La  Fabrication  de 
I'Acide  nitrique  et  des  Nitrates  par  I'IlIcc- 
trochimie).  Th.  Schkcsing.  Describes  the 
Birkcland  and  ICyde  plant  and  process  at 
Notodden,  Norway.  Ills.  6000  w.  Tech 
Mod — May,  1910.     No.  14826  D. 

Review  of  1909. 

Progress  in  Electrochemistry  in  1909 
(Fortschritte  der  Elektrochemie  im  letzten 
Jahre).  A  review  of  electrochemical  pat- 
ents and  literature.  Serial.  1st  part.  3300 
w.  Elektrochem  Zeitschr — May,  1910.  No. 
I4«55  D. 

ELECTRO-PHYSICS. 

Arcs. 

Relation  Between  Temperature  of  Elec- 
trodes and  Voltage  of  the  Electric  Arc. 
C.  D.  Child.  Abstract  of  an  article  in  the 
F/iys.  Rev.  A  resume  of  experimental  re- 
searches which  show  that  the  cooling  of 
a  carbon  arc  raises  the  pressure  several 
volts.  2200  w.  Elect'n,  Lond — June  3, 
1910.    No.  14734  A. 

Electrostatic  Experiments. 

Electrification  of  Insulating  Materials. 
W.  Jamieson.  Read  before  the  Glasgow 
Sec.  of  the  Inst,  of  Elec.  Engrs.  Brief 
account  of  investigations  of  the  best  kind 
of  materials  to  use  for  producing  electrifi- 
cation in  a  humid  atmosphere.  Short  dis- 
cussion. 1500  w.  Elect'n,  Lond — May  20, 
1910.     No.   14448  A. 

Hysteresis. 

Magnetic  Hysteresis  in  a  Rotating 
Field.  M.  G.  Lloyd.  Reviews  information 
obtained  by  research  in  regard  to  rotary 
hysteresis.  1500  w.  Elec  Rev,  N.  Y — 
June  4,  1910.     No.  14581. 

Spark  Gap. 

Spark-Gap  Phenomena.  J.  M'Whan. 
Abstract  of  paper  read  before  the  Roy. 
Soc.  of  Edinburgh.  Describes  phenomena 
observed  in  connection  with  a  solid  di- 
electric placed  between  the  terminals  of 
an  induction  coil  or  influence  machine. 
1700  w.  Elect'n,  Lond — May  20,  19 10.  No. 
14451   A. 

Thermo-Electric  Properties. 

The  Thermo-Electric  Properties  of  Al- 
loys (Sur  les  Proprietes  Thermo-elec- 
trique  des  AUiages).  Witold  Broniewski. 
A  review  of  the  progress  of  knowledge  in 
this  field,  with  bibliography.  Ills.  7500  w. 
Rev  de  Metal — May,  1910.  No.  14814 
E  +  F. 

GENERATING  STATIONS. 

Accumulators. 

See  Isolated  Plants,  under  Generating 
Stations. 

Central  Stations. 

The  Generating  System  of  an  Electric 
Lighting  Company.  A.  R.  Cheyney.  Con- 
siders briefly  the  important  functions  re- 
lating to  the  production  of  electricity. 
8500  w.  Pro  Am  Inst  of  Elec  Engrs — 
June,  19 10.     No.  14956  F. 


We  supply  copies  of  these  articles.     See  page  8of. 
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Some  Developments  in  Modern  Light- 
ing Systems.  C.  W.  Stone.  A  brief  re- 
view of  modern  developments  that  have 
changed  the  character  of  lighting  stations. 
4000  w.  Pro  Am  Inst  of  Elec  Engrs — 
June,  19 10.     No.  14952  F. 

Southern  California  Developments.  Del 
Reynolds.  An  illustrated  account  of  the 
work  undertaken  by  Huntington  interests 
to  give  light,  heat,  power  and  transporta- 
tion to  Southern  California.  2200  w.  Pro 
Age — June  15,  1910.     No.  14763- 

Steam-Driven  Transmission  System.  Il- 
lustrated description  of  plant  for  the  sup- 
ply of  cheap  electrical  energy  to  mines  in 
the  Wisconsin  zinc  district.  4000  w.  Elec 
Wld — June  16,  1910.     No.  14795. 

The  Greenock  Electricity  Undertaking. 
Illustrated  description  of  new  works  at 
Dellingburn  Street,  which  combine  a  gen- 
crating  station  and  refuse  destructor.  2500 
w.  Elec  Rev,  Lond — June  10,  19 10.  No. 
15014  A. 

A  London  Electric  Supply  Station.  Il- 
lustrated detailed  description  of  the  fea- 
tures of  interest  in  the  new  station  in 
Horseferryroad.  The  ground  floor  serves 
as  a  power  station  and  an  upper  story  as 
a  sub-station.  2500  w.  Engr,  Lond — May 
27,  1910.     Serial,     ist  part.     No.  14624  A. 

Xew  Generating  Station  of  the  West- 
minster Electric  Supply  Corporation. 
Plans  and  description  of  the  station  and 
its  equipment'.  2000  w.  Elcct'n,  Lond — 
May  20,  1910.  Serial.  ist  part.  No. 
14447   A. 

Marseilles'  New  Power  Plant.  Dr.  Al- 
fred Gradcnwitz.  Illustrated  description 
cf  a  recent  installation  having  a  capacity 
of  14000  kilowatts.  2000  w.  Power — June 
7,  19 10.     No.  14597. 

Sec    also    Gas     Engines,     under     ME- 
CIIANIC.M.  ENGINEKRIX(;,  Combus- 
TFOM   Motors. 
Costs. 

Operating  Costs  of  Large  Units.  In- 
formation concerning  the  operating  costs 
of  the  Commonwealth  lulison  Company's 
large  turbine  luiits  in  Chicago.  Ills.  3000 
w.  Power— May  3'.  ''"o.  No.  14420. 
Economics. 

See   Iiuandcscont   Lamps,  inider   Lic.ht- 
ing;  and  IClcctric.  under  Ml-Xli AXIC.AL 
ENGINEERING.  Automobiles. 
Germany. 

The  Economic  Importance  of  the  lUcc- 
tricity-Supply  Industry  in  (iermanv  (Die 
wirtschiftlirhe  lUMlciitMng  <Ier  ofTejitlichen 
Elektri/itiitswcrkc  Dcutschlands).  ( i.  Dett- 
mar.  Gives  elaborate  statistics  of  the  in- 
dustry. Ills.  3000  w.  EIek  Kraft  u  Liah- 
ncn-May  i  j,  iQfo.  No.  15060  D. 
Hydro-Electric. 

A  General  Review  of  I  Ivdroelectric-I'Mi- 
gineering  Practice,  l-rank  Koester.  This 
fourth  article  of  a  series  deals  with  gen- 
erators, switchboards  and  electrical  equip- 
ment, ills.  30(«  w.  Engineering  Maga- 
zine—July,  19 10.     No.  15259  H. 

\[\   suffix'   cof'ics   of   these 


The  Proposed  Hydro-Electric  Develop- 
ment at  Coon  Creek  Rapids.  A.  C.  Rings- 
red.  An  account  of  a  proposed  develop- 
ment on  the  upper  Mississippi  River.  2500 
w.    Minn  Engr — May,  1910.    No.  14765  C. 

Housatonic  River  Hydroelectric  Plants. 
J.  Eranz.  Brief  illustrated  description  of 
examples  of  early  and  modern  methods  of 
hydroelectric  development.  1200  w.  Elec 
Wld — June  2,  1910.     No.   14500. 

The  McCall  Ferry  Hydro-Elecfric  Plant 
on  the  Susquehanna  River.  Illustrated  de- 
tailed description  of  the  design  and  meth- 
od of  construction  of  a  135,000  horse- 
power station.  6000  w.  Eng  Rec — May  28, 
1910.     No.   14413. 

The  Hydroelectric  Development  of  the 
Great  Western  Power  Company.  Illus- 
trated detailed  description  of  the  design 
of  this  great  scheme  in  California  for  fur- 
nishing power  to  Oroville,  Marysville, 
Sacramento,  Antioch,  Oakland  and  inter- 
mediate towns.  3000  w.  Eng  Rec — June 
II,  1910.    Serial,    ist  part.    No.  14686. 

Hydroelectric  Development  on  the  Nio- 
brara River.  W.  K.  Palmer.  Illustrated 
description  of  a  station  near  Valentine, 
Neb.,  for  supplying  energy  to  a  projected 
128-mile  single-phase  railway.  2500  w. 
Elec  Wld — June  2,  1910.     No.  14501. 

Colorado  Hydroelectric  Installation.  Il- 
lustrated description  of  the  Glenwood  gen- 
erating station  of  the  Central  Colorado 
Power  Co.  1700  w.  Elec  Wld — June  23, 
1910.     No.  15137- 

Glenwood  Hydroelectric  Plant',  Central 
Colorado  Power  Company.  Illustrates  and 
describes  the  hydraulic  features  of  the 
first  plant  of  an  extensive  system  at  Sho- 
shone, near  Glenwood.  4000  w.  Eng  Rec 
— June  25,  1910.     No.  15205. 

The  Andelsbuch  Hydro-Electric  Plant 
near  Bregenz  (L'Usine  hydro-electrique 
d'.Xndelsbuch  pres  de  Bregenz).  A.  Bi- 
dault  des  chaunies.  Illustrated  description 
of  this  plant  in  the  Tyrol.  2200  w.  Genie 
Civil — May  7,  1910.    No.  14834  D. 

The  Electrical  Works  of  the  Societa 
Industriale  I'Llettrica  della  Valnerina, 
Terni,  Italy  (Die  Kraftiibertragungsan- 
lagen  dcr  Societa  Industriale  l^Iettrica 
della  Valnerina  in  Terni.  Italien).  L. 
Pasching.  Illustrated  description  of  the 
"La  Ccrvani"  power  station.  4000  w. 
Elek  Kraft  u  Bahnen— May  14,  1910.  No. 
1 5061  D. 

See  also  Water  Powers,  under  CIVIL 
I'.XGINI'.I'.RING.  W.VFKKW.ws  and  H.\r- 

ItOKS, 

Isolated  Plants. 

Isolated  Plants  and  Central  Station 
Current.  K.  Coleman  h'av.  Remarks  on 
factors  that  nuist  be  considered,  cost,  re- 
liability, etc.  150)  w.  I'"ng  Rec — June  18. 
!()!().      No.    I40()8. 

Investigations  of  h'.nergy  Sui)ply  for  a 
Group  of  Manufacturers.  ,\nalvsis  of 
supply  for  a  building  containing  19  ten- 
ants matmfacturing   various   connnoditics. 

itrLuliW.       Sec    paQC    807. 
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iS()o  \v.     Klcc  \V1(1— June   16,   1010.      No. 
14700. 

iu'cMioniical  Small  I'.lcclric  I'laiits.  War- 
ren 11.  Miller.  Illustrates  and  deseribes 
small  plants  in  Europe  showing:  remark- 
able enj^ine  economy,  2000  \v.  Elec  Wld 
— Jutie  2.  1910.     No.  14502. 

Electricity  in  Lcatber  Mamifacl'urin;Lr. 
Fred  S.  Sly.  Illustrated  description  of  tbc 
new  power  plant  of  the  Plister  &  VorcI 
Leather  Co..  Milwaukee.  Wis.  2000  w. 
Elec  Rev,  N  Y— June  18,  1910.    No.  14989. 

Operation  of  the  Coast  Artillery  School 
Power  Plant.  Offnere  Hope.  Reports 
plant  tests  and  analysis,  and  the  operation, 
economy,  etc.  Ills.  7500  w.  Jour  U  S 
Art — May-June,  1910.     No.   14764  D. 

A  Palatial  Steam  Power  Plant'.  A.  R. 
Maujer.  Illustrated  description  of  the 
mechanical  plant  for  furnishing  heat,  light, 
elevator  service,  etc.,  in  Charles  Schwab's 
New  York  residence.  1500  w.  Power — 
June  28,  19 10.    No.  15250. 

A  Storage-Battery  Extension  to  a 
Three-Phase  Colliery  Power-Plant.  Wil- 
liam Maurice.  From  a  paper  read  before 
the  Inst,  of  Min.  Engrs.  Explains  the  sit- 
uation that  demanded  a  supply  of  more 
power  and  how  it  was  met.  Ills.  1400  w. 
Col  Guard — June  3,  1910.  No.  14745  A. 
Reliability. 

Continuity  of  Supply  in  Modern  Power 
Stations.  H.  I.  Liwenz.  Discusses  the 
plant  arrangement  necessary  to  secure  un- 
broken continuity  of  supply.  4500  w. 
Engr,  Lond — May  20,  1910.  No.  14476  A. 
Switchboards. 

See    Electric    Power,    under    MARINE 
AND  NAVAL  ENGINEERING. 
Switchgear. 

High-Tension  Switchgear.  A,  G.  Collis. 
Discusses  recent  practice  in  switchgear  de- 
sign and  illustrates  typical  installations. 
3500  w'.  Elect'n,  Lond — June  3,  1910.  No. 
14735  A. 

The  Modern  Oil  Switch  With  Special 
Reference  to  Systems  of  Moderate  Volt- 
age and  Large  Ampere  Capacity.  A.  R. 
Cheyney.  Considers  the  type  used  in  the 
large  generating  systems  of  cities,  and 
also  switchboard  construction.  7500  w. 
Pro  Am  Inst  of  Elec  Engrs — June,  1910. 
No.  14960  F. 

LIGHTING. 

Illumination. 

The  Physical  Production  of  Light.  Edw. 
P.  Hyde.  A  study  of  certain  questions  in 
physiological  optics,  discussing  the  laws  of 
radiation  and  the  radiating  properties  of 
metals.  8000  w.  Jour  Fr  Inst — June,  1910. 
Serial,    ist^  part.    No.  14921  D. 

The  Calculation  of  Illumination.  C. 
Toone.  States  assumptions  and  explains 
method.  1500  w.  Elec  Rev,  Lond — June 
10,  1910.     No.  15015  A. 

Regulation  and  Illumination.  L.  B. 
Spinney.  Read  before  the  Iowa  Elec. 
Assn.   Gives  tables  and  illumination  curves 


showing  the  importance  of  good  regula- 
tion. 25(X)  w.  J'llec  Rev,  N  Y — June  4. 
igio.     No.   14582. 

The  Illumination  of  Very  Large,  High 
Rooms.  Jas.  R.  Cravath.  Illustrated  de- 
scription of  the  lighting  equipment  of  a 
large  track  room  and  gymnasium.  2200  w. 
VAqc  Wlfl— June  23,  1910.  No.  15141. 
Incandescent  Lamps. 

Radiation  from  Metals.  Edward  P. 
Hyde.  Abstract  of  paper  before  the  Am. 
Phys.  Soc.  Discussion  of  investigations 
relating  to  the  selection  of  metallic  fila- 
ment lamps.  2500  w.  Elec  Wld — June 
23,  1910.     No.  151.39- 

High  Efificiency  Lamps,  Their  Effect  on 
the  Cost  of  Light  to  the  Central  Station. 
S.  E.  Doane.  Read  before  the  N.  E.  L.  A. 
Convention.  Gives  results  of  experience, 
observation,  and  analysis.  4800  w.  Cent 
Sta — June,  1910.    No.  14962. 

Metal  Filament  Lamps.  John  W.  How- 
ell. Mainly  a  discussion  of  tungsten 'lamps 
and  their  advantages  and  the  importance 
of  lamp  testing.  3000  w.  Pro  Am  Inst  of 
Elec  Engrs— June,  1910.    No.  14951  ^^ 

A  New  Form  of  Tungsten  Lamp. 
Charles  F.  Scott.  From  a  paper  read  be- 
.  fore  the  Nat.  Elec.  Lgt.  Assn.  Illustrated 
description  of  the  "wire  type"  developed 
by  the  Westinghouse  Lamp  Co.  2500  w. 
Elec  Jour — June,  1910.     No.  14772. 

See  also  Tungsten,  under  MECHANI- 
CAL    ENGINEERING,     Materials     of 
Construction. 
Lighthouses. 

See    same    title,    under    CIVIL    ENGI- 
NEERING, Waterways  and  Harbors. 
Photometry. 

Some  Methods  of  Measuring  Light.  W. 
C.  Philpott.  Read  before  the  Can.  Gas 
Assn.  Illustrated  review  of  methods  used 
and  tests  made.  2800  w.  Am  Gas  Lgt 
Jour— June  27,  1910.  No.  15213- 
Searchlights. 

Searchlight  Projectors  for  Marine  Pur- 
poses. E.  A.  Holmes.  Illustrates  and  de- 
scribes the  type  used  and  some  special  ac- 
cessories. 1500  w.  Elect'n,  Lond — June 
10.  1910.    No.  15027  A. 

Electric  Military  Searchlights  (Les  Pro- 
jecteurs  electriques  Militaires).  A.  Bo- 
chet.  A  review  of  their  development,  de- 
scribing modern  types.  Ills.  8000  w.  Bui 
Soc  Int  d  Elecns— May,  1910.  No.  14808  F. 
Street. 

Factors  That  Should  Be  Considered  in 
]\Iaking  Street  Lighting  Contracts.  S.  M. 
Rust.  Read  before  the  Ohio  Elec.  Lgt. 
Assn.  Discusses  some  of  the  more  im- 
portant factors.  1800  w\  ^Munic  Engng— 
June,  1910.     No.  14925  C. 

A  High  Eflficiency  Reflector  for  Street 
Lighting.  Clayton  H.  Sharp.  Abstract  of 
a  paper  before  the  111.  Engng.  Soc.  Illus- 
trated description  of  a  new  form  designed 
to  give  a  more  uniform  illumination.  2.^00 
w.  Elect'n,  Lond— June  17,  1910.  No. 
15228  A. 


We  supply  copies  of  these  articles.     See  page  So/. 
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MEASUREMENT. 
Dynamo  Testing. 

The  Determination  of  the  Efficiency  of 
Direct-Current  Machines  by  the  Hopkin- 
son  Test.  C  V.  Drysdalc.  Describes  a 
simple  method  of  carrying  out  the  test. 
I200  w.  Elect'n,  Lond— June  3.  IQIO-  No. 
14733  A. 
Galvanometers. 

The  Einthoven  Galvanometer  (Le  Gal- 
vanometre  Einthoven).  H.  Marchand.  De- 
scription of  a  special  type  of  galvanometer 
developed  for  the  study  of  high-frequency 
currents.  Ills.  1000  w.  L'Elecn— May  21, 
1910.  No.  14822  D. 
Oscillographs. 

Determination  of  the  Power  of  Alter- 
nating Currents  from  Oscillographs  (Ef- 
fektbestimmung  von  Wechselstromen  aus 
Oszillogrammen).  E.  Behne.  Mathemati- 
cal demonstration  of  a  simple  graphical 
method.  Ills.  1200  w.  Elektrotech  u 
Mas'chinenbau — May  i,  1910.  No.  15065  D. 
POWER  APPLICATIONS. 
Gas  Works. 

Electricity  in  French  Gas  Plant.  War- 
ren H.  Miller.  Illustrates  and  describes 
uses  of  electrical  energy  in  the  city  of 
Paris  gas  works.  2800  w.  Elec  Wld— ' 
June  9,  1910.  No.  14657. 
Piimping. 

Sec  Electric  Pumping,  under  ME- 
CHANICAL ENGINEERING.  Hydrau- 
lic Machinery. 

TRANSMISSION. 
Alternating  Current. 

Symbolic  Alternating-Current  Equa- 
tions. G.  E.  Marsh.  A  review  of  the 
general  equations  for  expressing  relations 
in  a.  c.  circuits.  800  w.  Elec  Wld — June 
16,   1910.     No.  14796. 

Application  of  Symbolic  Equations. 
Harry  P.  Wood.  The  solution  of  problems 
involving  star-connected  three-phase  cir- 
cuits. 5^)0  w.  Elec  Wld — June  16,  19 10. 
No.  14797. 
Earthing, 

I'.arth  Currents  and  Their  Influence  on 
Earthing  (Uebcr  i^rdstrome  und  ihrc  V.'m- 
fiiisse  auf  die  ICrdung).  E.  Riihle.  Dis- 
cusses the  best  method  of  making  earth 
connections.  Ills.  2000  w.  Elck  Kraft  u 
liahncn— May  4,  1910-  No.  15058  1). 
Fault  Location. 

Localization  of  I'aults  on  Underground 
Mains.  W.  A.  Toppin.  Head  before  the 
Glasgow  Sec.  of  the  Inst,  of  Elec.  Engrs. 
Ciives  the  results  of  the  author's  experience 
with  a  3-wirc  direct-current  system,  de- 
scribing a  simple  method  of  locating  earth 
leakages  without  interrupting  the  supply, 
jooo  w.  Mecli  I'.ngr  M;iv  jo,  T()io.  No. 
MV'J  a. 
Insulators. 

The  Application  of  Porcelain  to  Strain 
Insulators.  W.  11.  Ketnpt(Mi.  Considers 
the  advantages  and  <lisadvantagcs  of  por- 
celain    for    insulators,    and    reports    tests 


made  to  secure  data  for  use  in  insulator 
design.     Discusses  features  of  the  design. 
Ills.  1800  w.  Pro  Am  Inst  of  Elec  Engrs 
—June,  19 10.     No.  14953  F. 
Lightning. 

Atmospheric  Electricity.  Elihu  Thom- 
son. Abstract  of  an  address  at  the  formal 
opening  of  the  Palmer  Physical  Labora- 
tory, at  Princeton  University.  A  review 
of  present  knowledge  on  this  subject.  Ills. 
5500  w.    Sci  Am  Sup — June  18,  1910.    No. 

14915. 
Lightning   Protection. 

Practical  Means  of  Protecting  the  In- 
sulators of  High-Tension  Lines  Against 
Lightning  and  Excess  Voltages  (Prak- 
tische  Massnahmen  zum  Schutze  der  Iso- 
latoren  von  Hochspannungsleitungen  gegen 
Blitzschlag  und  Starkstromiibergang).  W. 
Weicker.  Describes  various  types  of  in- 
sulator design.  Ills.  2300  w.  Elek  Kraft 
u  Bahnen — May  24,  19 10.  No.  15063  D. 
Line  Construction. 

Transmission  Line  Crossings  of  Rail- 
road Rights-of-Way.  Allen  H.  Babcock. 
Gives  general  specifications  covering  the 
points  under  discussion  between  the  power 
and  railroad  companies.  1500  w.  Pro  Am 
Inst  of  Elec  Engrs — June,  1910.  No. 
14955  F. 

Transmission-Line  Crossings  Over 
Railways.  From  the  joint  report  of  the 
Committee  on  Overhead  Line  Construc- 
tion of  the  Nat.  Elec.  Lgt.  Assn.,  and  the 
Committee  on  Electricity  of  Am.  Ry. 
Engng  &  Main,  of  Way  Assn.  3000  w. 
Eng  News — June  9,  19 10.  No.  14664. 
Line  Design. 

Transmission  Line  Equations.  C.  P. 
Steinmetz.  Derives  the  equations  directly 
from  line  constants  and  discusses  their  ac- 
curacy. 700  w.  Elec  Wld — June  2^,  1910. 
No.  15138. 

Some  Problems  in  Power  Transmission. 
H.  W.  Buck.  Read  before  the  N.-E.  L. 
A.  Discusses  towers,  spans,  insulators, 
conductors,  voltage,  regulation,  frequency, 
etc.  2500  w.  Elec  Age — June,  1910.  No. 
15196. 

Problems  in  Power  Transmission.  H. 
W.  Buck.  Abstract  of  paper  read  before 
the  Nat.  Elec.  Lgt'.  Assn.  Discusses  the 
introduction  of  steel  towers,  the  lengthen- 
ing of  the  space,  installation  of  conductors, 
voltage  and  its  regulation,  etc.  2500  w. 
ICng  News — June  23,  1910.     No.  15131. 

New  Ideas  in  Electrical  Distribution 
Methods.  S.  B.  Way.  Read  before  the 
Nat.  Elec.  Lgt.  Assn.  Describes  new  ideas 
in  construction  and  operation  in  St.  Louis 
and  vicinity.  2(too  w.  Eng  News — June 
().  ii)io.  No.  14(1(13. 
Livc-Wiro  Indicators. 

A  New  High-Tension  Indicator  (Ein 
neuer  Hochspannungsanzeiger).  Hermann 
Zipp.  Describes  a  portable  device  for  de- 
tecting live  wires,  for  the  use  of  linemen 
Ills.  20(:x>  w.  I'.lek  Kraft  u  Bahnen — Ma 
4.   19 10.     No.  15059  D. 
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Poles. 

Reinforced  Concrete  Poles.  Data  .ind 
descriptions  of  ditTcrent  types  of  con- 
struction, taken  from  a  paper  prepared  by 
Messrs.  R.  D.  Coombs  and  C.  L.  Slocum. 
2500  w.  Eng  Rcc — June  18,  1910.  No. 
i40<)7. 
Transformers. 

Modern  Problems  of  Transformer  De- 
sign. Louis  v.  Blume.  Considers  capacity, 
artificial  cooling,  materials  used,  etc.  Ills. 
2500  w.  Sib  Jour  of  Engng — June,  1910. 
No.  14932  C. 

MISCELLANY. 
Accidents. 

Accidents  Caused  by  Electrical  Currents 
(Les  Accidents  causes  par  le  Courant 
electrique).  M.  d'Arsonval.  Discusses 
the   effects   of   electric   shocks,   treatment, 


firs't-aid,    tests    to    determine    death,    etc, 
3800  w.     Bui  Soc  Int  d'Elecns — May,  1910. 
No.  14809  F. 
Agriculture. 

Electricity  and  Plant  Growth  (Versuche 
iiber  Elektrokultur).  Dr.  Gerlach  and  Dr. 
ICrlvvein.  A  report  of  recent  tests  in  Ger- 
many. Ills.  Serial,  ist  part.  1500  w. 
Elektrochem  Zeitschr — May,  1910.  No. 
14854  D. 

Austria. 

The  Austrian  Electrical  Industry  in  1909 
(Die  elektrotechnische  Industrie  im  Jahre 
1909).  Emil  Honigmann.  The  first  part 
<liscusses  the  slow  development  of  the 
electrical  industries  in  Austria  and  Hun- 
gary. Serial,  ist  part.  3000  w.  Elek- 
trotech  u  Maschinenbau — May  22,  1910. 
No.  15069  D. 


INDUSTRIAL  ECONOMY. 


Cost  Systems. 

Cost  Accounting  in  Manufacturing  (De 
Verrekening  der  "onkosten"  in  bet  Fab- 
rieksbedrijf ).  K.  G.  Simon.  A  discussion 
of  the  principles  and  practice  of  cost  de- 
termination. Ills.  8500  w.  De  Ingenieur 
— ^Liy  14,  19 10.    No.  15082  D. 

Education. 

Suggestions  for  the  Education  of  a  Civil 
Engineer.  H.  M.  North.  Discusses  the 
aims  and  suggests  some  methods  of  at- 
taining them.  4800  w.  Wis  Engr — June, 
1910.     No.  14927  D. 

The  Education  of  Mechanical  Engineers 
(Ueber  die  Heranbildung  der  Ingenieure 
in  mechanischen  Betrieben).  Johann 
Ritter  v.  Merkl.  A  discussion  of  condi- 
tions in  Austria.  3500  w.  Zeitschr  d  Oest 
Ing  u  Arch  Ver — May  20,  1910.  No. 
14895  D. 

Report  of  Committee  on  Industrial 
Education.  P.  Kreuzpointner.  4000  w. 
Am  Found  Assn — June,  1910.  No.  15105  N. 

The  Training  of  Men — A  Necessary 
Part  of  the  Modern  Factory  System.  Dis- 
cussion of  Magnus  W.  Alexander's  paper 
on  this  subject.  5000  w.  Jour  Am  Soc  of 
Mech  Engrs — June,  1910.     No,  14949  E, 

The  Working  of  the  Educational  Bu- 
reau of  the  Union  Pacific.  Explains  what 
this  bureau  is  doing  and  how  it  is  doing 
it,  5500  w,  Ry  Age  Gaz — June  10,  1910. 
No.  14683. 

Engineering  English. 

Standardization  of  English  in  Technical 
Literature.  T.  A.  Rickard.  A  critical  re- 
view of  words  improperly  used.  7000  w. 
Inst  of  Min  &  Met,  Bui  68— May  19,  1910. 
No.  149 19  N. 

Exhibitions. 

The  Brussels  International  Exhibition. 
Describes  a  number  of  the  displays,  in- 
cluding   boiler    accessories     and     fittings; 


heating    and    ventilating    plants;    agricul- 
tural   and    laundry    machinery.      5000    w. 
Engng — June   3,    1910.     Serial,     ist   part. 
No.  14753  A, 
Management. 

The  Twelve  Principles  of  Efficiency. 
Harrington  Emerson,  This  second  article 
of  a  series  shows  by  natural  analogy,  and 
contrast  wherein  efficiency  organization 
differs  from  the  old  military  type.  5500 
w.  Engineering  Magazine — July,  1910. 
No.  15258  B. 

Time  Keeping  and  Labour  Distribution 
in  the  Foundry.  Victor  R.  Claydon.  This 
third  article  of  a  series  discusses  simple 
methods  for  keeping  down  shop  expenses. 
2500  w.  Engineering  Magazine — July, 
1910.    No.  15262  B. 

Scientific  Factory  Management.  Holden 
A.  Evans.  Explains  the  aims  of  scientific 
management.  4.S00  w.  Am  Mach — Vol. 
2,?,.    No.  24.     No.  14791. 

How  the  Foreman  Can  Promote  Shop 
Efficiency.  C.  J,  Drury.  An  article  sub- 
mitted in  a  prize  competition.  Also,  ar- 
ticles by  E.  T.  Soidy  and  by  Elmo  N. 
Owen.  4000  w.  Ry  Age  Gaz — June  3, 
1910,  No.  14542, 
Patents. 

Licenses    to    Work    Patents.       Remarks 
on  English  patent  laws,  especially  explain- 
ing   licenses    to     manufacture.     2200    w. 
Engr,  Lond — June  17,  19 10.    No.  15237  A. 
Prices. 

The  Cost  of  Living;  Has  It  Risen,  and 
Why?  Alex.  Del  Mar.  Discusses  alleged 
and  real  causes  and  their  proportionate 
effects.  4500  w.  Engineering  >Iagazine — 
July,  1910.  No.  15264  B. 
Publicity. 

Publicity  and  French  Industry  (La  Pub- 
licite  et  ITndustrie  frangaise).  Octave 
Jacques  Gerin.    A  discussion  of  the  func- 


We  supply  copies  of  these  articles.     See  page  807. 
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tion  of  publicity  in  industry  and  the  best 
means    of   promoting    it.      Ills.     8000    w. 
Bui     Soc    d     Encour — April,    1910.      No. 
14817  G. 
Purchasing. 

Organization  of  a  Purchasing  Depart- 
ment on  Railroad  Systems.  Edward  Nor- 
ton Chilson.  Aims  to  cover  the  important 
points  with  regard  to  the  duties  of  the 
purchasing   department   and   the   methods 


of  maintaining  an  efficient  system.     4000 
w.   Jour  of  Ace — June,  1910.   No.  14648  C. 
Wage  Systems. 

The  Law  of  December  7,  1909,  Govern- 
ing the  Payment  of  Wages  (La  Loi  du  7 
Decembre  1909  sur  le  Payement  des  Sal- 
aires  des  Ouvriers  et  Employes).  Maurice 
Bellom.  A  criticism  of  recent  legislation 
in  France.  2600  w.  Genie  Civil — May 
21,  1910.    No.  14842  D. 


MARINE  AND  NAVAL  ENGINEERING. 


Barges. 

Steel  Barges  for  the  Mississippi.  Plan, 
section,  and  description  of  a  type  to  be 
built  for  the  transportation  of  steel  prod- 
ucts.    1000  w.    Ir  Age — June  9,  1910.     No. 

1465.3- 

Reinforced  Concrete  Barges  on  the  Pa- 
cific Division  of  the  Panama  Canal.  Gives 
reasons  for  the  use  of  reinforced  concrete, 
and  illustrates  and  describes  the  barges. 
2000  w.  Eng  Rec — May  28,  1910.  No. 
14419- 
Battleships. 

Forty  Years'  Progress  in  the  Displace- 
ment and  Speed  of  Warships.  Gives  a  list 
of  representative  British  vessels  of  battle- 
ship and  cruiser  types  for  the  last  forty 
years,  with  the  speed  coefficient  and  h.  p. 
per  ton  of  displacement  of  each,  discuss- 
ing developments.  2000  w.  Engr,  Lond 
— June  3,  1910.    No.  14757  A. 

Increase  in  Displacement  of  Battleships 
since  the  Appearance  of  the  Armored 
Cruiser  (Dcplaccmcntssteigcrungen  der 
Linicnschiffe  seit  Erscheinen  dcr  Iloch- 
scepanzerschiffe).  Franz  Eissenhardt.  A 
review  of  recent  tendencies  in  battleship 
design.  2500  w.  Schiffbau — May  11,  1910. 
No.  14876  D. 

The  New  Russian  Battleships.  Eleva- 
tion and  plans,  with  critical  discussion  of 
the  designs.  2500  w,  I'.ngng — May  20, 
i9ro.     No.  14471  A, 

Trials  of  the  lirazilian   Ikiltlcship  "Sao 
Paulo."      Report    of   trials,    with    illustra- 
tion and  information.     2500  w.     Engng — 
June  .1,  1910.    No.  14754  A. 
Compasses. 

Compass  Deviations.    William  C.  Ward, 
Considers  the  behavior  of  the  i()mi)ass  on 
iron  and   steel   ships.     2000   w.     Sci   Am 
Sup — June  4,  IQTO.     No.  14506. 
Cruisers. 

The  Comparative  Trials  of  the  Ameri- 
can Scouts.  Reviews  the  recent  report  of 
the  U.  S.  Navy  Department  on  the  trials 
of  the  Birmingham,  Salem,  and  Chester. 
1800  w.     Engr,  Lond-  June  3,  1910.     No. 

14755  A- 

The  Brazilian  Scout  Cruisers.  Illus- 
trated detailed  description  of  the  Bahia 
and    flic     Rif)    Gratidc  do   Sul,  and    their 

IVe  jM/»/»/jr  copits  of  these 


equipment.     3000   w.      Engr,   Lond — May 
20,  1910.     No.  14477  A. 

Destroyers. 

The  Destroyer — Our  Naval  Weakness. 
Yates  Stirling,  Jr.  Gives  a  brief  sketch 
of  the  development  of  these  vessels,  and 
presents  arguments  to  prove  them  neces- 
sary as  a  part  of  a  fighting  fleet.  4000  w. 
Pro  U  S  Naval  Inst — June,  1910.  No. 
15101  F. 

The  French  Destroyer  Voltigeur.  Illus- 
trated article  giving  information  concern- 
ing the  vessel  and  its  equipment,  and  re- 
port of  official  trials.  2000  w.  Engr, 
Lond — June  3,  1910.     No.  14756  A. 

Dredges. 

Light-Draft  Stern-Wheel  Suction 
Dredge  for  Navigation  Improvement  on 
the  Niger.  States  the  requirements  and 
gives  an  illustrated  description  of  the  ves- 
sel designed  for  the  work.  1500  w.  Eng 
News — June  16,  1910.    No.  14905. 

A  Light-Draught  Sand-Pump  Dredger. 
Illustrated  description  of  a  dredger  re- 
cently built  for  the  improvement  of  the 
river  Niger,  explaining  the  conditions  to 
be  fulfilled.  1500  w.  Engr,  Lond — May 
20,  1910.    No.  14479  A. 

Electric  Power. 

The  Involution  of  Electrical  Engineer- 
ing in  the  Navy.  Discusses  progress  and 
describes  the  general  layout  of  the  elec- 
trical ecjuipmcnt.  4500  w.  I'^lect'n,  Lond 
— June  TO,  1910.    No.  15017  A. 

The  I'^uture  of  Electricity  on  Ships.  A. 
P.  Chalkley.  Shows  a  promising  outltM^k, 
the  tendencies  being  either  to  use  it  for 
all  purposes,  or  to  apply  it  to  every  pur- 
|)r>se  except  propulsion.  3000  w.  Elect'n, 
Ldiid  -June  10,  1910.    No.  15016  A. 

Marine  Propulsion  by  Electric  Motors. 
Henry  A.  Mavor.  Investigates  a  special 
case  where  the  present  method  of  driving 
is  admittedly  efficient  and  cheap,  and  dis- 
cusses the  subject  generally.  30(X)  w. 
Elect'n. Lond — June  10.  1910.  No.  i5oi8.\. 
A  System  of  Turbo-Electric  Propul- 
sion of  Ships.  If.  C  Leake.  Describes  a 
system  using  ordinary  three-phase  genera- 
tfirs  and  sntiirrel-cagc  motors.  3000  w. 
I'.lcct'n,  Lond — June  10,  1910.  No.  15019  A. 
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Electrical  Marine  Propulsion  on  tlic 
"Paragon"  System.  Wiliam  P.  Durtnall. 
Considers  two  cases  in  cKiail  in  which  the 
effect  is  estimated  of  replacing  the  usual 
Meam  drive  hy  the  "Paragon"  electric  sys- 
tem. Ills.  5000  w.  h'lect'n,  I.ond — June 
10.  igio.     No.  15020  A. 

Klectro-Mechanical  Propulsion  with 
Diesel  Engines.  W.  P.  Sillincc.  Gives 
tigures  on  the  economy  of  the  Diesel  oil 
engine,  and  outlines  the  Mirrles  system  of 
electro-mechanical  propulsion.  Ills.  1200 
w.  Elect'n,  Lond — June  10,  1910.  No. 
1 502 1  A. 

The  Use  of  Electrical  Power  for  Auxil- 
iary Purposes  on  Board  Ship.  James  A. 
Seager.  Discusses  the  causes  that  are  un- 
favorable to  its  adoption,  and  considers 
examples  in  use.  3500  w.  Elect'n,  Lond 
— June  10,  1910.     No.  15030  A, 

Switchboards  on  Warships,  A.  G.  Col- 
lies. Summarizes  former  and  present 
specifications  and  criticises  the  lack  of 
uniformity  in  design,  2500  w.  Elect'n, 
Lond — June  10,  1910.     No.  15023  A, 

Recent  D.  C,  Turbogenerators  with 
Special  Reference  to  their  Application  on 
Shipboard  (Neuere  Gleichstrom-Turbo- 
generatoren  mit  besonderer  Beriicksichtig- 
ung  ihrer  Anwendung  auf  Schififen).  Fr. 
Heintzenberg.  Discusses  their  applica- 
tion to  ship  propulsion  and  for  lighting 
and  power.  Ills.  3200  w.  Schiffbau — 
May  25,  1910.    No.  14877  D- 

See    also    Steering    Gears,    under    MA- 
RINE AND  NAVAL  ENGINEERING. 
Electric  Wiring. 

The  Wiring  of  Ships.  G.  Austin,  Dis- 
cusses the  question  of  the  most  suitable 
voltage,  and  the  various  systems  of  wir- 
ing that  may  be  used.  6000  w.  Elect'n, 
Lond — June  10,  1910,  No.  15024  A, 
Fireboats. 

A  New  Fireboat  for  Seattle,  Wash,  M. 
H.  Strouse.  Illustrated  detailed  descrip- 
tion of  the  "Duwamish,"  a  powerful  fire- 
boat.  1800  w.  Eng  News — June  23,  1910, 
No.  15130. 

Fire  Boat's  David  Scannel  and  Dennis 
T.  Sullivan  for  San  Francisco  Harbor.  Il- 
lustrated detailed  description  of  these 
boats.  4000  w.  Int  Marine  Engng — June, 
19 10.     No.  14524  C. 

The  New  Boston  Fire  Boat  Engine  47. 
Illustrated  description  of  one  of  the  fiast- 
est,  most  powerful  and  efficient  vessels 
ever  built  for  fire  service  in  America.  1000 
w.     Int  Marine  Engng — June,   1910.     No. 

14.S25  c. 
Gun  Turrets. 

The  Cutler-Hammer  Manufacturing 
Company's  Differential  System  of  Turret 
Training  Gear.  W.  H,  G,  Bullard.  Gives 
a  general  description  of  this  method  of 
turret  turning,  explaining  the  principle  and 
operation.  Ills.  4500  w.  Pro  U  S  Naval 
Inst — 1 5 104  F. 
Motor  Boats. 

Techincal  Aspects  of  the   1910  Monaco 


Meeting       (Technisches      voin      Monaco- 
Meeting    1910),      Conrad    Harmsen.      Ills. 
Serial,     ist  part.    2000  w.     Motorwagen — 
May  10,  1910.     No.  14888  D. 
Oil  Fuel, 

l-'ncl-Oil  Installation  and  Tests  Made  on 
U.  S,  S.  Chaycnne.  F.  F.  Ingram.  De- 
scribes the  installation  and  reports  tests. 
6800  w.  Jour  Am  Soc  of  Naval  Engrs — 
May,  1910.     No.  15093  H. 

I'^irst  Oil-Burning  Turbine  Steamers. 
Warren  O.  F^ogers.  Illustrated  description 
of  the  oil  burning  equipment  recently  in- 
stalled in  steamships  Yale  and  Harvard 
of  the  Metropolitan  line,  New  York  City. 
1200  w.  Power — June  21,  1910.  No.  15010, 
Propellants. 

Nitro-Cellulose  Powder  for  Naval  Pur- 
poses. Editorial  discussion  of  the  French 
Service  explosive  compound,  believing  it 
to  be  quite  unsuitable  for  naval  purposes, 
and  referring  to  a  recent  article  in  the 
Memorial  des  Poivdres  et  Saltpetres.  3000 
w.  Engng — May  20,  1910.  No.  I4470  A. 
Shipbuilding, 

Mifsu-Bishi  Dockyard  and  Engine 
Works.  An  illustrated  review  of  the  his- 
tory and  a  description  of  the  shipbuilding 
and  engineering  works.  7000  w,  Engng — 
May  20,  19 10.  No.  14472  A, 
Ship  Cleaning. 

Removing  Scale  from  Hulls  of  Ships 
with  Pneumatic  Hammers  Under  the 
Piece-Work  System.  Illustrates  and  de- 
scribes tools  used  and  methods  adopted, 
giving  results  obtained.  2000  w.  Marine 
Rev — June,  19 10.     No.  I4970. 

Corrugated  Sides  of  S,  S.  ''Monitoria" 
and  Their  Effect.  A.  H,  Haver.  Claims 
advantages  in  seakindliness,  speed  and 
carrying  capacity.  Description.  Plates. 
General  discussion,  17500  w.  Trans  N-E 
Coast  Inst  of  Engrs  &  Shipbldrs — May, 
1910.  No.  15144  N. 
Ship  Illumination. 

Ship  Illumination  and  Fittings.  G,  Aus- 
tin, Discusses  the  character  of  illumina- 
tion and  fittings  for  various  uses.  Ills. 
3000  w.  Elect'n,  Lond — June  10,  19 10. 
No.  15026  A, 
Ships'  Diameter. 

A  New  Method  for  Determining  the 
Final  Diameter  of  a  Ship.  D.  \V.  Taylor. 
Explains  a  simple  method  of  determining 
the  final  diameter  in  making  turning 
trials.  700  w.  Pro  U  S  Naval  Inst— June, 
1910.  No.  15102  F. 
Ships'  Telephones. 

Ships'  Telephones.  H.  S.  Thompson. 
Illustrates  and  describes  the  general 
scheme  adopted  on  board  a  ship,  the  in- 
struments, and  other  details.  4000  w. 
Elect'n,  Ix)nd — June  10,  1910.  No.  15028  A. 
Steam  Boilers. 

A  Japanese  Watertube  Boiler.  The 
Miyabara  watertube  boiler  widely  used 
for  marine  and  stationary  work  in  Japan. 
It  was  installed  on  a  number  of  warships 
that    saw    service    in   the    Russo-Japanese 


IVe  supply  copies  of  these  articles.     See  page  S07. 


/So 


THE    ENGINEERING    INDEX. 


war,  and  proved  to  be  the  only  type  which 
could  be  kept  under  steam  for  six  months 
without  cleaning.  Ills.  looo  w.  Boiler 
Maker — June,  1910.    No.  15 120. 

Test  of  Thornycroft  Boilers,  Fuel-Oil 
Apparatus,  and  Fire-Room  Fans  on  Tor- 
pedo-Boat Destroyer  "Roe."  C.  F.  Bailey. 
Illustrates  and  describes  tests  which  in- 
dicate that  the  installation  will  prove  eco- 
nomical. 1200  w.  Jour  Am  Soc  of  Naval 
Engrs — May,  1910.  No.  15091  H. 
Steam  Engines. 

The  Latest  Marine  Engine  Proposition. 
A,  B.  Willits.  Gives  a  brief  resume  of 
previous  developments,  and  notes  on  a 
new  and  remarkable  roto-turbo  combina- 
tion devised  by  Gerard  P.  Herrick.  Ills. 
5500  w.  Jour  Am  Soc  of  Naval  Engrs — 
May,  iQio.    No.  15090  H. 

See   also    Engine   Testing,   under   MA- 
RINE AND   NAVAL  ENGINEERING. 
Steamships. 

The  North  Land.  Illustrated  descrip- 
tion of  a  vessel  for  service  between  New 
York  and  Portland,  Me.  1800  w.  Int 
Marine  Engng — June,  1910.     No.  14521  C. 

The  Grand  Trunk  Pacific  Company's 
T.-S.S.  "Prince  Rupert."  Illustrated  de- 
tailed description  of  steamers  for  service 
on  the  Pacific  coast.  Plates.  2500  w. 
Engng— June  17,  19 10.    No.  15235  A. 

Bulk-Oil  Steamship  J.  A.  Chanslor.  Il- 
lustrated detailed  description  of  the  vessel 
and  its  equipment.  2500  w.  Int  Marine 
Engng — June,   1910.     No.   14520  C. 

A  New  Type  of  Iron  Ore  Transport'.  F. 
C.  Coleman.  The  "Vollrath  Tham."  built 
to  the  British  Corporation  highest  class, 
is  illustrated  and  described.  1500  w.  Int 
Marine  Engng — June,  10 10.     No.   1452.3  C. 


Steam  Turbines. 

Coal  Consumption  of  French  Torpedo- 
Boat  Destroyers  with  Turbines,  Recipro- 
cating Engines  and  Combination  Machin- 
ery. Ernest  N.  Janson.  Gives  results  ob- 
tained with  three  destroyers  of  the  French 
Navy  in  recent  official  trials.  Ills.  3500 
w.  Jour  Am  Soc  of  Naval  Engrs — May, 
1910.    No.  15089  H. 

Impulse  and  Reaction  Marine  Steam 
Turbines.  Sir  William  H.  White.  A  crit- 
icism of  previous  estimates  of  the  relative 
merits  of  German,  American,  and  Parsons 
types  of  turbines,  reviewing  statements  in 
a  recently  published  article  on  "Impulse 
Turbines  in  Germany."  4000  w.  Engr, 
Lond — May  27,  1910.  No.  14622  A. 
Steering  Gears. 

Electric  Steering  Gear.    A.  P.  Chalkley. 
Illustrates  and  describes  a  number  of  sys- 
tems.    3000   w.     Elect'n,   Lond — June    10, 
1910.     No.  15025  A. 
Submersibles. 

Submersible.  Robert'  G.  Skerrett.  Ex- 
plains the  distinction  between  submarines 
and  submersibles,  considers  types,  factor 
of  displacement,  seaworthiness,  form  of 
hull,  buoyancy,  speed,  etc.  Ills,  iiooo  w. 
Jour  Am  Soc  of  Naval  Engrs — May,  igio. 
No.  15092  H. 

The    Norwegian    Submersible    Kobben. 
Illustrates   and    describes    the   vessel    and 
reports  trials.    800  w.     Engr,  Lond — June 
17,  1910.    No.  15242  A. 
Tugs. 

A  Powerful  Stern  Wheel  Towboaf. 
Profile,  cross  section  and  description  of 
the  improved  type  vessel  "Gamecock,"  de- 
signed for  'heavy  towing.  1200  w.  Int 
Marine  Engng — June,  1910.     No.  14522  C. 
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AUTOMOBILES. 
Acceleration. 

Tractive  ICff^rts  aiul  Acceleration  of 
Automobile  Vehicles  on  Land,  Air,  and 
Water.  I'.  W.  Lanrhestcr.  Read  before 
the  Inst,  of  Mech.  fCngrs.  Discusses  neg- 
lected a.spccts  of  the  .subject,  explaining 
the  method  employed  by  the  author  for 
the  measurement  of  acceleration  and  trac- 
tive effort,  and  showing  the  uses  of  accel- 
eration diagrams.  1500  w.  Auto  Jour — 
May  2,1010.  Serial.  1st  part.  N(x  14443  A, 
Agricultural. 

Antojiiobiies    in    Agriculture     (Coltiva- 
zione    del    Suolo    mediaiitc    Veicoli    auto- 
niotori).     S.    llcr/og.     Describes  a   num 
her   of   "Konig"   rmtomobile    vehicles    and 
machines.     Ills,     .lorx)  w.     Industria— May 
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Bodies. 

When  a  Nrw  r.iMJv  Must  W  Purchased. 
Illustrated  discussron  of  characteristics  of 


body   types.      1800   w.     Automobile — May 
j6,  i()io.     Serial.     1st  part.     No.  14410. 

Carburation. 

An  Analysis  of  Carburation  Troubles. 
Albert  L.  Clough.  Discusses  especially 
difficulties  in  carburation  iluc  to  impurities 
in  the  fuel  and  difficulties  arising  from 
ditTrrences  in  the  volafilitv  of  the  fuel. 
25(X)  w.  Horseless  Age — June  25,  1910. 
No.  1 52 1 2. 

Carburettors. 

An  Investigation  of  Recent  Carburet- 
tors (Studie  iiber  neuerc  Vergaser).  F. 
I'.rnstes.  Describes  and  discusses  recent 
types.  Ills.  Serial.  1st  part.  ."^200  w. 
Zeitschr  d  Mit  Motorwagcn  Ver — May  .11, 
H)io.     No.  i488()  I). 

Commercial  Vehicles. 

Interesting  New  Commercial  Vehicle 
Models.  Illustrates  and  describes  new 
models.  40(xi  w.  Com  Veh — June,  19 10. 
No.  1450Q  C. 
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Notes  on  Gas-Motor  Commercial  Ve- 
hicle DesiRii.  T.  B.  Browne.  Read  before 
tile  Inst,  of  Auto.  Engrs.,  London.  Sug- 
gestions for  successful  designs.  Ills. 
J500  \v.  Com  Veil — June,  1910.  Serial. 
1st  part.  No.  14508  C. 
Daimler. 

1  he    15-II.    P.   Daimler   Chassis.     Illus- 
trated description.     8<xj  w.     Auto  Jour — 
May  21,  19 10.    No.  14442  A. 
Electric. 

The  Electric  Vehicle  Opportunity.  Hay- 
den  Eames.  Read  before  the  N.  E.  L.  A. 
Convention.  Discusses  the  growing  use  of 
electric  vehicles  and  its  effect  on  central 
stations.  3300  w.  Cent  Sta — June,  igio. 
No.  14963. 
Electric  Batteries. 

New  Edison  Storage  Battery.  Joseph 
B.  Baker.  Illustrates  and  describes  the 
nickel  iron  battery,  and  its  charging.  1500 
w.  Horseless  Age — June  15,  1910.  No. 
14981. 

Charging  Ignition  Batteries  in  Conjunc- 
tion With  Vehicle  Batteries.  Albert  L. 
Clough.  800  w.  Horseless  Age — June  15, 
19 10,     No.  14982. 

How  to  Handle  Ignition  and  Lighting 
Storage  Batteries.  Illustrated  explanation 
of  the  general  characteristics,  and  of  the 
care  needed.  3500  w.  Horseless  Age — 
June  I,  1910.  No.  14554. 
Fuel  Gauges. 

An  _  Invaluable  Modern  Car  Fitment. 
Drawings  and  description  of  the  "Handy" 
fuel  gauge,  explaining  the  system.  2500 
w.  Auto  Jour — June  11,  1910.  No.  15013  A. 

A  Solution  of  the  Petrol-Gauge  Prob- 
lem. Illustrated  description  of  the  "Handy" 
type  of  petrol  gauge  for  use  with  gravity 
feed  and  pressure  feed  systems.  3000  w. 
Auto  Jour — June  11,  1910.  No.  15012  A. 
H  umber. 

The  12-H.  P.  Humber.     Illustrated  de- 
scription   of    the    latest    Humber    chassis. 
800  \v.     Auto  Jour — May  28,   19 10.     No. 
14607  A. 
Ignition. 

The  Eisemann  Magneto.  Illustrated  de- 
scription of  an  automatic  ignition  device. 
1200  w.  Autocar — June  18,  1910.  No. 
15225  A. 

Bosch  Dual  Ignition  System  Explained. 
Ills.  1000  w.  Automobile — June  9,  1910. 
No.  14674. 

Discussing  Features  of  Various  Makes 
of    Magnetos.      Herbert   L.    Towle.     Ills. 
1200  w.     Automobile — June  2,   1910.     Se- 
rial.   1st  part.    No.  14536. 
Industry. 

Detroit's     Supremacy     in    Automobiles. 
Reviews  the  development'  of  the  industry 
in  southeastern  Michigan.    3500  w.   Ir  Trd 
Rev — June  2,  1910.    No.  14507. 
Laws. 

Automobile  Law  Chart  for  States 
Which  Regulate.  Xenoption  P.  Huddy. 
Gist   of   the   automobile    laws   of   all    the 


states  in  the  Union  which  regulate  the  use 
of    automobiles.       500    w.       Automobile — 
June  16,  19 10.    No.  14966. 
Lighting. 

A  Home-made  Generator.  J.  B.  Jolly. 
Illustrates  and  describes  the  generator  of 
the  "diving  bell"  type,  designed  by  the 
writer.  lOoo  w.  Autocar — June  4,  1910. 
No.  14726  A. 
Maudslay. 

The  17-H,  P.  Maudslay.    Illustrates  and 
describes  the  chassis  of  this  car.     I2(X)  w. 
Auto  Jour— June  18,  19 10.    No.  15224  A. 
Motor  Cooling. 

Recent  Developments  in  Motor-Cooling 
Devices  (Die  Kiihlung  von  Motorfahr- 
7.eugen  unter  bcsonderer  l>erucksichtigung 
ncuerer  Kuhlapparate  -  Konstruktioncn ) . 
August  Bauschlicher.  Illustrates  and  de- 
scribes recent  developments.  Serial,  ist 
part.  3000  w.  Zeitschr  d  Mit  Motor- 
wagen  Ver — May  31,  1910.  No.  14887  D. 
Motors. 

Revolving  Cylinder  Engines.  Eric  W. 
Walford.  Discusses  features  of  engines 
of  the  Gnome  type  with  a  view  to  their 
adoption  for  motor  car  work.  Ills.  1600 
w.    Autocar — June  4,  1910.    No.  14727  A. 

Valve  System  and  Valve  Openings.  Eu- 
gene P.  Batzell,  Theoretical  investiga- 
tion of  the  rate  of  opening  and  the  dura- 
tion of  opening.  Diagrams.  3000  w. 
Horseless  Age — May  25,  1910.  Serial,  ist 
part.  No.  14486. 
Pugeot. 

The    Pugeot    "Twelve-Fifteen."      Illus- 
trated description  of  a  car  of  the  80  M  M. 
class.  1600  w.    Auto  Jour — June  18,  1910. 
No.  15223  A. 
Spare-Rim  Carrier. 

An  Admirable  Spare-Rim  Carrier.     Il- 
lustrates  and    describes   a    Dunlap   acces- 
sory.     1500  w.     Auto  Jour — June  4,  1910. 
No.  14725  A. 
Starting. 

How  About  Starting  on  the  Spark? 
Gives  opinions  of  autoists  based  on  expe- 
rience tending  to  show  that  it  is  not  a 
dependable  way  of  starting.  3000  w.  Au- 
tomobile— June  2,  1910.     No.  14535. 

A  Foot-Starter  for  Petrol  Cars.  Illus- 
trated detailed  description  of  the  Duff, 
Morgan,  and  Vermont  foot-starter.  1500 
w.  Auto  Jour — May  21,  1910.  No.  14441  A. 

The  Doom  of  the  Starting-Handle.  Ex- 
plains the  advantages  of  abolishing  the 
starting-handle  in  favor  of  the  foot- 
starter.  Ills.  1200  w.  Auto  Jour — May 
21,  1910.  No.  14440  A. 
Stearns. 

Fuel  System  of  Stearns  Model  30-60. 
Facts  relating  to  the  gasoline  storage  and 
the  method  of  feeding  it  to  the  carbureter. 
Ills.  2500  w.  Automobile — June  16,  1910. 
No.  14965. 
Testing. 

Automobile  Testing  Plant  of  University 
of  Kentucky.  Arthur  M.  Elam.  Brief 
description  of  a  plant  for  studying  prob- 


We  supply  copies  of  these  articles.     See  page  B07. 
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lems  arising  in  the  operation  of  automo- 
biles. Also  describes  a  chart  for  rapidly 
computing  the  horse-power.  1200  w. 
Horseless  Age — June  i,  1910.     No.  14553- 

Wheels. 

Road  Wheels  for  Light  Tractors.  Dis- 
cusses the  requirements  of  the  Heavy  Mo- 
tor Car  Act  of  1904,  in  England.  2200  w. 
Mech  Wld — June  3,  1910.  Serial.  ist 
part.     No.   14743  A. 

COMBUSTION  MOTORS. 

Gas-Engine  Rating, 

Rating  of  Stationary  Gas  Engines.  G. 
W.  Lewis,  and  A.  G.  Kessler.  Considers 
the  determination  of  rated  brake  horse- 
power, of  r.  p.  m.,  and  of  stroke.  800  w. 
Sib    Jour    of    Engng — June,    1910.       No. 

1 493 1   C. 
Gas  Engines. 

Gas  Engine  Development,  Construction 
and  Application.  R.  A.  Eraser.  Reviews 
the  development,  describing  the  construc- 
tion, some  applications,  etc.  4500  w.  Can 
Engr — June  23,  1910.     No.  15 194. 

Notes  on  Gas  Engine  Economy.  P.  F. 
Walker.  Presents  data  derived  from  a 
series  of  tests  made  on  a  6  x  12-inch  en- 
gine with  "hit-and-miss"  governor,  using 
natural  gas  and  a  special  brake.  2000  w. 
Power — June  7,  19 10.     No.   14599. 

Gas  Engines  for  Driving  Alternating 
Current  Generators.  H.  G.  Reist.  Dis- 
cusses the  desirable  characteristics,  iioo 
w.  Jour  Am  Soc  of  Mech  Engrs — June, 
1910.     No.  14947  F. 

Large  Gas  Engines  in  Steel  Works. 
Richard  Bechtel.  From  a  paper  on  the 
•Vurnberg  Gas  Engine,  read  before  the 
P>irmingham  Assn.  of  Mech.  Engrs.  An 
illustrated  article  explaining  their  advan- 
tages in  utilizing  gas  from  blast  furnaces. 
4(KXJ  w.  Ir  Age — June  16,  1910,  No.  14903. 

Campbell   Cias   and   Oil    Engines   at   the 
lirusscls   E.xhibition.      Illustrated  descrip- 
tion f)f  the  exhibits  of  this  company.  locx) 
w.    ICngiig— May  27,  19 10.    No.  14618  A. 
Gas  Power  Plants. 

I'roducer  Gas  Plants.  Short  paper  on 
the  fundamental  principles  of  such  plants, 
introductory  to  a  discussion  of  E.  M 
Khctt's  paper  on  this  subject.  4000  w. 
Pro  S  &  S-W  Ry  Club— May  19.  1910. 
No.  15254  K- 

Operating  Experiences  with  a  Blast 
I'urnace  (ias  Power  Plmt.  lleiiirich  J. 
I'reyn.  Describes  ex|)cririices  and  results 
obtained  during  ngular  service.  Ills. 
2i5<x)  w.  Jour  !\u\  Soc  of  Mech  Engrs — 
June,  1910.     No.  14943  I''. 

G.  M.  A.  (ias-I'ower  Plants  Using  Peat 
as  l''ucl  (Die  (i.  M.  A.-Torfgasmasciiinen- 
anlagcn).  Describes  apparatus  for  the 
utilization  of  peat  manufactured  in  (iiirlit/. 
Austria.  Ills.  3000  w.  Oest  Xeitschr  f 
lUrg  u  Iliittenwcscn — May  28,  H)iu.  No. 
UK^x;  D. 
Gas  Producers. 

See  1  hermodynamic  Units,  under  Stkam 
Enuinff.rinc. 


HEATING  AND  COOLING. 

Air  Liquifaction. 

Industrial  Oxygen  (L'Oxygene  indus- 
triel).  Georges  Claude.  A  review  and 
discussion  of  commercial  processes  of  pro- 
duction. 5000  w.  Rev  de  Metal — May, 
1910.  No.  14815  E  -t-  F. 
Central  Plants. 

The  Heat  Supply  in  Central  Heating. 
Prof.  J.  D.  Hoffman.  From  a  paper  read 
before  the  Nat'.  Dist.  Heat.  Assn.,  Toledo. 
Discusses  the  volume  and  effect  of  ex- 
haust steam  in  central  heating  calcula- 
tions. 2000  w.  Met  Work — June  4,  1910. 
No.  145 19. 

A  Central  Heating  Station.  W.  A. 
Wolls.  Abstract  of  a  paper  read  before 
the  Nat'.  Dist.  Heat.  Assn.  Gives  data  of 
service  and  cost  of  heating.  1000  w.  Power 
— June  28,  1910.  No.  15251. 
Cooling  Towers. 

The  Influence  of  Atmospheric  Condi- 
tions on  Water-Cooling  Plants  (Verlauf 
der  Kiihlzonen  bei  Riickkiihlanlagen  in 
Abhangigkeit  von  den  atmospharischen 
Verhaltnissen).  Herr  Willnecker.  A 
theoretical  investigation.  Ills.  Serial,  ist 
part!.  4000  w.  Die  Turbine — May  20,  1910, 
No.  14878  D. 
Fan  Testing. 

Fan  Testing  at  the  American  Blower 
Co.  Benjamin  W.  Loye.  Briefly  dis- 
cusses the  commercial,  engineering  and 
scientific  tests.  1500  w.  Minn  Engr — 
May,  1910.  No.  14767  C. 
Hot-Water  Heating. 

Air-Venting  Hot-Water  Heating  Sys- 
tems. Charles  L.  Hubbard.  Considers 
piping  arrangements  for  the  automatic  es- 
cape of  air,  giving  details  of  three  meth- 
ods. Ills.  900  w.  Met  Work — June  4, 
1910.     No.   14518. 

A  Short  Method  of  Designing  Hot-Wa- 
ter Heating  Systems  (Metodo  abbreviato 
(li  Calcolo  di  Torniosifoni).  C.  A.  Gul- 
lino.  Discusses  the  design  of  natural  cir- 
culation hot-water  heating  systems.  Ills. 
2500  w.  Monit  Tech — May  10,  1910.  No. 
14846  D. 
Refrigeration. 

Ainnionia.  Waldemar  C.  Klotz.  Ex- 
plains its  nature,  origin,  manufacture,  and 
important  uses.  lOoo  w.  Ice  &  Refrig — 
June,   i()io.     No.  14549  C. 

The  Westinghousc'-Leblanc  Refrigerat- 
ing Machine  (Machine  frigorilique  a  I''au, 
Systeme  Westinghouse-Leblanc).  E.  Le- 
niaire.  Describes  in  detail  the  machine 
and  the  installation  at  the  Hethune  mines. 
Ills.  4{XKi  w.  Cienie  Civil — Mav  28,  1910. 
No.  14843  I). 
Steam  Heating. 

Calculations  for  Heating  a  Concrete 
House.  Daniel  R.  Bacon.  Ciives  methods 
and  formulae  used  in  making  the  calcula- 
tions for  a  heating  system  of  the  type  de- 
scribed. Ills.  2200  w.  Heat  &  Vent  Mag 
— June,    i()io.      No.    14923. 


\\\'  suft'ly   cc/'iVt  of  these  art  ides.      See   ff'tJ*'  ^'^7- 


HYDRAULIC    MACHINERY. 
Centrifugal  Pumps. 

Efficiency  of  Centrifugal  Pumps.  F.  W. 
Kerns.  Gives  a  method  of  measuring  the 
efficiency.  700  vv.  Min  &  Sci  Pr — June  li, 
lyio.     No.  14972. 

A  New  Six-Stage  Turbine  I'unip.  Il- 
lustrated description  of  a  pump  manufac- 
tured in  Glasgow.  500  w.  Engr,  Lond — 
June  17,  1910.    No.  15246  A. 

Recent  Rateau  Pump  Installations  (Ra- 
toaupumpen  und  neuere  Anlagen  mit  Ra- 
teaupumpen).  Ernst  Blau.  Describes  the 
pump  and  applications  to  water-works  ser- 
vice. Ills.  2500  w.  Zeitschr  d  Oest  Ing 
u  Arch  Ver — May  6,  1910.  No.  14894  D. 
Electric  Pumping. 

Electrically  Driven  Pumping  Plants. 
Illustrated  description  of  two  examples 
of  electrically  driven  pumps,  showing 
practice  in  Great  Britain.  1500  w.  Engr, 
Lond — June  3,  19 10.    No.  14758  A. 

Electric  Irrigation  Pumping  in  Kansas. 
E.  C.  Reybold,  Jr.  Brief  illustrated  de- 
scription of  a  station  operating  fourteen 
pumping  plants.  1200  w.  Elec  Wld — 
June  9,  1910.  No.  14658. 
Brakes. 

Hydraulic  Brakes  with  Air  Recupera- 
tors and  Regulators  (Les  Freins  hydrau- 
liques  avec  Recuperateur  a  Air  et  Mode- 
rateur).  Describes  brakes  of  this  type  ap- 
plied to  mobile  artillery.  Ills.  3000  w. 
Tech  Mod— May,  19 10.  No.  14828  D. 
Fire  Engines. 

The  Evolution  of  the  Fire  Engine.     E. 
T.  Rowland.    Brief  historical  review.    2000 
w.    Yale  Sci  M — June,  1910.    No.  14775  C. 
Pumping  Engines. 

The  New  Triple-Expansion  Pumping 
Engines  of  the  Hamburg  Water  Works 
(Die  Neuen  Dreifach-Expansions-Pump- 
maschinen  des  Hamburger  Wasser- 
werkes).  Rud.  Schroder.  Illustrated  de- 
tailed description  of  the  engines  and  plant. 
Serial,  ist'  part.  3800  w.  Zeitschr  d  Ver 
Deutscher  Ing — May  28,  1910.  No.  15076  D. 
Rams. 

The  Theory  of  a  New,  Large-Capacity 
Hydraulic  Ram  with  Positive  Valve  Gear 
(Theorie  eines  neuen  hydraulischen  Wid- 
ders  mit  Zwanglaufiger  Steuerung  fiir 
grosse  Wassermengen).  Mathematical. 
Ills.  5000  w.  Glasers  Ann — May  15,  1910. 
No.  14892  D. 
Turbine  Design. 

Notes  on  the  Design  of  a  Radial  In- 
ward-Flow Hydraulic  Turbine.  Claud  H. 
Hill.  Indicates  the  methods  usually  fol- 
lowed. Mathematical.  600  w.  Can  Engr 
— May  27,  19 10.  No.  144S7. 
Turbine  Governors. 

The  Theory  of  Plate  Spring  Governors 
(La  Theorie  des  Regulateurs  a  Ressorts 
lamellaires).  R.  Loewy.  A  mathematical 
discussion  of  their  design,  with  special 
reference  to  their  application  to  hydraulic 
turbines.  Ills.  7500  w.  Rev  de  Mecan — 
May,  1910.    No.  15084  E  -f  F. 


Turbines. 

C(;m|)arison  of  the  Characteristic  Fea- 
tures of  Special  and  .Stock  Hydraulic  Tur- 
bines. H.  Birchard  Taylor.  The  general 
features  are  compared  and  the  fields  of 
the  two  classes  discussed.  4000  w.  Eng 
News — May  26,  1910.     No.  14405. 

Modern  American  Hydraulic-Turbine 
Construction  (Moderner  amerikanischer 
Wasserturbinenbau).  Wilhelm  Miiller.  The 
first  part  deals  with  installations  by  James 
Leffel  &  Co..  Springfield,  O.  Ills.  Serial. 
1st  part.  1800  w.  Zeitschr  f  d  Gesamte 
Turbinenwesen  —  May  10,  1910.  No. 
14879  F). 
MACHINE  ELEMENTS  AND  DESIGN. 

Ball  Bearings. 

Design  of  Ball  Thrust  Bearings.  Henry 
Hess.  Explains  the  way  in  which  the  sur- 
face forming  the  seat  or  ball  race  affects 
the  efficiency  and  life  of  a  ball  bearing. 
Ills.  700  w.  Am  Mach — Vol.  33.  No.  23. 
No.  14679. 

Ball  Levers. 

Ball  Levers  and  Drilling  Jig.  Illus- 
trates and  describes  a  typical  ball  lever, 
giving  proportions  used  by  a  firm  of  ma- 
chine tool  makers.  500  w.  Prac  Engr — 
May  20,  1910.    No.  14454  A. 

Cams. 

Developing  a  Cam  Groove  in  a  Cam 
Pattern.  J.  R.  Moorhouse.  Illustrated  de- 
scription of  the  method.  700  w.  Mech 
Wld — May  27,  1910.     No.  14614  A. 

Dies. 

Designing  Dies  Economically.  Guido 
Sacerdote.  How  to  design  dies  in  order 
to  obtain  the  least  waste  in  spacing  of 
blanks.  Ills.  500  w.  Am  Mach — Vol.  33. 
No.  24.    No.  14789. 

Flexure. 

Limitations  of  the  Common  Theory  of 
Flexure.  John  S.  Myers.  A  discussion 
of  the  design  of  curved  machine  members 
under  eccentric  load,  stating  conclusions. 
5500  w.  Mach,  N  Y — June,  1910.  No. 
14527  C. 

Fly  Wheels. 

Explosion  of  a  Fly-Wheel,  An  illus- 
trated article  describing  the  plant,  the  ex- 
plosion and  damage,  and  discussing  the 
cause.  3000  w.  Locomotive — April  25, 
19 10.    No.  15048. 

Gears. 

Table  of  Angles  and  Circular  Pitches 
for  Spiral  Gears.  Gives  a  table  arranged 
for  the  use  of  designers  of  spiral  gears. 
2000  w.  Engr,  Lond — June  17,  1910.  No. 
15239  A. 

Piston  Rings. 

Piston  Rings — Their  Design  and  Manu- 
facture. Stanley  M,  Udale,  Mathematical 
study.  2000  w.  Horseless  Age — June  22, 
1910.     No.  15211. 

Presses. 

The  Design  of  Friction  Presses  (Note 
sur  le  Calcul  des  Presses  a  Friction). 
Herr      Schlessinger.      Translated      from 


U'c  supffly   cof^ics  of  these  articles.      See  page  807. 
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Zeitschrift  des  Vereins  Deutscher  Inge- 
nieure.  Ills.  8000  w.  All  Indus — May, 
1910.    No.  14831  D. 

Screw  Threads. 

The  Screw-Thread  Commission  (Com- 
mission des  Filetages).  M.  Sebert.  A  re- 
port on  the  standardization  of  screw 
threads  presented  at  the  congress  held  in 
connection  with  the  Brussels  exposition  on 
behalf  of  the  French  Society  for  the  En- 
couragement of  National  Industry.  2000 
w.  Bui  Soc  d'Encour— April,  1910.  No. 
14818  G. 
MACHINE  WORKS  AND  FOUNDRIES. 

Brass  Founding. 

Making  Re-Melted  Spelter  from  Sheet 
Zinc  Scrap,  Zinc  Routings,  Battery  Zincs. 
Engravers'  Zinc,  Etc.  Illustrated  article 
describing  the  treatment  of  the  various 
forms  of  zinc  found  on  the  market  in  such 
condition  that  remelting  and  pouring  will 
give  good  spelter.  2000  w.  Brass  Wld — 
June,  1910.    No.  14720. 

Burnishing. 

Lathe  Burnishing  of  Metals.  William 
A.  Painter.  General  remarks  with  illus- 
trated description  of  a  method  of  burnish- 
ing much  used.  2000  w.  Mach,  N  Y — 
June,  1910.     No.  14528  C. 

Chain  Making. 

The  Manufacture  of  Driving  Chains.  Il- 
lustrated description  of  works  and  meth- 
ods of  Messrs.  Hans  Renold,  Manchester, 
Eng.  2000  w.  Elec  Rev,  Lond — May  20, 
1910.     No.  14446  A. 

Core  Ovens. 

J)ryitig-Oven  Doors  (Die  Trockenkam- 
mer-Vcrschlusstiiren  in  ihrer  Anvvend- 
ung),  H.  Vettcr.  Describes  a  number  of 
types.  Ills.  Serial,  ist  part.  1500  w. 
(iicsserei-Zeit — May  i,  1910.    No.  14863  D. 

Cupola  Practice. 

Chemistry  and  Cupola  Practice.  W.  W. 
Cox.  Read  before  the  Kansas  City  branch 
of  the  Am.  Chem.  Soc.  Considers  the  com- 
bined carbon  content  of  machinery  cast- 
ings. 1200  w.  Ir  Age — June  16,  19 10.  No. 
14901. 

Chemistry  and  Cupola  Practice.  W,  W. 
Cox.  Discusses  the  causes  of  variations  in 
physical  and  chemical  properties  of  grey 
iron.     1500  w.    I'oundry — June,  1910.    No 

'4593. 
Dies. 

Dies  for  Offsetting  Steel  Angles.  S. 
Hurley.  Illustrates  and  describes  a  die 
that  re(|uires  but  one  operation  of  a  hv- 
•Iraulic  press  to  shape  two  pieces  and  also 
produce  angles  shaped  right  and  left.  1200 
w.  Am  Mach — Vol.  33.  No.  25.  No. 
15127. 

Out-of-Date   Die-Making   Methods.      E. 
E.  Shailor.     An  illustrated  comparison  of 
old  and  modern  methods.     lyxi  w.     Mach, 
N  Y — June,  19 10.     No.  145.P  C. 
Enamelling. 

I'namellcd  Cast-Iron  Sanitary  Ware. 
Dillen   Underbill.      Describes   the   cooling 


ovens  and  arrangement  of  the  enamelling 
room,  and  method  of  crating  tubs  and  lav- 
atories.     3000   w.      Foundry — June,    1910. 

No.  14596. 
Extrusion  Presses. 

The  Extrusion  of  Metals  in  the  Solid 
State.  Discusses  its  limitations  and  most 
useful  applications,  illustrating  presses  for 
different  kinds  of  work,  2000  w.  Ir  Age 
— June  23,  19 10.    No.  151 16. 

Foundries. 

Model  Foundry  for  Casting  Iron.  E. 
F.  Lake.  Illustrated  description  of  a  foun- 
dry in  Providence,  R.  I.,  which  uses  ma- 
chinery wherever  possible  to  effect  a  sav- 
ing in  labor.  1500  w.  Am  Mach — Vol.  33. 
No.  23.     Serial.     1st  part.     No.  14676. 

Foundry  Coke. 

Specifications  for  Foundry  Coke.  Dr. 
Richard  Moldenke.  Read  before  the  Am. 
Found.  Assn.  Suggested  specifications, 
with  general  remarks.  1400  w.  Ir  Age — 
June  16,  19 10.     No.  14902. 

Foundry  Design. 

Economizing  Space  in  the  Foundry. 
Walter  J.  May.  Suggestions  for  making 
the  most  of  restricted  floor  space.  900  w. 
Prac  Engr — June  3,  1910.    No.  14740  A. 

Foundry  Flasks. 

Shaped  Flasks  for  Special  Castings. 
Walter  J.  May.  Brief  remarks  on  when 
the  cost  of  shaped  flasks  is  warranted, 
giving  examples.  Ills.  700  w.  Prac  Engr 
— May  20,  19 10.     No.  14456  A. 

Foundry  Furnaces. 

The  "Anthony"  Oil  Melting  Furnace. 
Illustrates  and  describes  this  type  of  metal 
melting  furnace.  600  w.  Brass  Wld — 
June,  19 10.     No.  14723. 

Foundry  Practice. 

Foundry  Efficiency.  Benjamin  D,  Fuller. 
Reports  some  methods  which  have  been 
proven  successful.  1000  w.  Am  Found 
Assn — June,  1910.     No.   15 107  N. 

Galvanizing. 

Some  Chemical  Engineering  Problems. 
C.  F.  Burgess.  Explains  a  few  problems 
illustrating  the  nature  of  the  work  in 
chemical  engineering,  relating  principally 
to  galvanizing  processes.  2000  w.  Wis 
I'jigr — June,  1910.     No.  14929  D. 

Gear  Cutting. 

Why  Gear  Ilobbitig  Machines  Cut  Flats. 
George  B.  Grant.  A  demonstration  of  the 
dirticulties  encountered  in  the  use  of  the 
hob  for  generating  spur  and  spiral  gear 
teeth.  Ills.  1200  w.  Am  Mach— Vol.  33. 
No.  25.    No.  15126. 

Grinding. 

Economy  in  Grinding.  J.  J.  Thacher. 
Suggestions  for  use  of  the  Brown  and 
Sharp  grinders.  Ills.  1500  w.  Prac  Engr 
— May  27,  19 10.    No.  14610  A. 

Examples  in  Modern  Grinding  Prac- 
tice. II.  Darbyshire.  Practical  sugges- 
tions. 2500  w.  Am  Mach — June  16,  1910. 
No.   1470  i 

Grinding  Machines. 

Natural  and  Artificial  Grinding  Wheels 


n't*  itil'l<ly  col>U'S  of  these  articles.     See  Page  807. 
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(Mc'ulcs  en  Grcs  ct  MiuUs  artificicllcs). 
G.  Dumont.  A  discussion  of  safety  de- 
vices applied  to  grindinj^  wheels.  Ills. 
4000  w.  Tech  Mod — May,  iqk'.  No. 
148j()  D. 
Lathes. 

A  Coniparison  of  Lathe  Hcadslock 
Characteristics.  Prof.  Walter  Rauten- 
strauch.  Discusses  a  comparison  made  on 
the  hasis  of  those  characteristics  of  speed 
and  torcjuc  in  a  lathe  headstock  which 
permit  the  most  economic  removal  of 
shavings  from  a  given  class  of  material. 
3000  w.  Jour  Am  Soc  of  Mcch  Engrs — 
June,  1910.     No.  14944  I'- 

Back  Gearing  for  Lathes.  The  princi- 
ples of  designing  lathe  cone  steps,  and 
double  back  gear  ratios  to  give  suitable 
speed  changes  without  duplication,  isoo 
w.  Am  Mach — Vol.  33.  No.  25.  No.  1512.S. 

Cone  Drive  versus  Gear  Drive.  A  dis- 
cussion by  William  Lodge  and  R.  K.  Le- 
Blond  favoring  the  cone  pulley.  3500  w. 
Ir  Age — June  2,  1910.    No.  14526. 

Erecting  and  Testing  a  Lathe.  T.  Met- 
calfe. (Prize  paper.)  Drawings  and  de- 
tailed description.  1800  w.  Mech  Wld— 
June  3,  1910.  Serial,  ist  part.  No. 
14742  A. 

A   Large  Lodge  &   Shipley   Crankshaft 
Lathe.    Illustrates  and  describes  details  of 
the  crankshaft  turning  attachment.  1000  w. 
Tr  Age — June  23,  1910.    No.  15119. 
Machine  Tools. 

The  Automobile  and  Machine  Tools. 
Robert  Pierpont'.  Read  before  the  Nat. 
Machine  Tool  Bldrs.  Assn.  Discusses  the 
future  of  this  new  industry  and  its  rela- 
tion to  machine  design.  3500  w.  Ir  Age — 
June  2,  1910.     No.  14482. 

Machine  Tools  at  the  International  Mo- 
tor Boat  and  Motor  Exhibition  (Werk- 
zeugmaschinen  auf  der  Internationalen 
Motorboot-  und  Motoren-Ausstellung 
1910).  A.  H.  Simon.  Describes  the  ex- 
hibits. Ills.  Serial.  1st  part.  1500  w. 
Motorwagen — May  10,  1910.  No.  14889  D. 
Milling  Machines. 

The  No.  4  Hendey  Universal  Milling 
Machine.  Illustrates  and  describes  inter- 
esting details  of  a  new  dividing  head  ana 
other  mechanisms.  800  w.  Ir  Age — June 
2,  1910.  No.  14485. 
Molds. 

Iron  Molds  for  Making  Castings.  Il- 
lustrated description  of  methods  devel- 
oped by  Edgar  A.  Custer,  Tacony  Iron- 
works, Philadelphia.  2000  w.  Engr,  Lond 
— June  17,  1910.  Serial,  ist  part.  No. 
15238  A. 
Molding. 

Molding  Bulldozer  Frame.  Jabez  Nail. 
Illustrated  description  of  method  used. 
2500  w.  Am  Mach — Vol.  33.  No.  25,  No. 
15128. 

Molding  Circular  Segment  Plates.  G. 
Buchanan.  Illustrates  and  describes  de- 
tails  of   the   construction    of   the   pattern 


and  the  making  f)f  the  castings.     looo  w. 
h'oundry — ]unc,   i<;io.     No.   14594. 
Molding  Machines. 

A  Few  Problems  in  Machine  Molding. 
Illustrates  and  describes  shop  work  where 
169  molding  machines  of  seven  different 
types  are  operated.  3500  w.  Foundry — 
June,  1910.     No.  14592. 

Recent  Special  Molding  Machines  of 
the  United  ICmery  and  Machine  Co.,  Ilan- 
nover-llainholz  (Neucre  Sonderformmas- 
chinen  der  Vereinigten  Schmirgel-  und 
Maschincn-Fahriken  A.-G.,  Hannover- 
Hainholz).  R.  Liisscnhop.  Describes 
machines  for  moulding  smoothing  irons, 
pots,  etc.  Ills.  2000  w.  Zeitschr  d  Ver 
Deutscher  Ing — May  28,  1910.  No.  15077  D. 
Pattern  Making. 

Pattern  Cock  and  Valve  Work.  Joseph 
Horner.  Illustrated  discussion  of  some  of 
the  difficulties  and  problems.  2500  w. 
Mech  Wld — June  10,  1910.  Serial.  1st 
part.     No.  15036  A. 

Patternmaking  for  Bulldozers.  Jabez 
Nail.  Illustrates  and  describes  the  pro- 
cedure in  making  patterns  for  Ajax  high 
speed  bulldozer.  1700  w.  Am  Mach — Vol. 
33.  No.  22.  Serial,  ist  part.  No.  14499. 
Pneumatic  Tools. 

The  Maintenance,  Care  and  Up-Keep 
of  Pneumatic  Hammers.  George  H. 
Hayes.  Remarks  on  the  abuses  which 
these  tools  receive.  1500  w.  Mach,  N  Y — 
June,  1910.     No.  14532  C. 

A  New  Compressed  Air  Hammer.  Il- 
lustrated description  of  a  machine  in 
which  air  under  pressure  is  supplied  from 
an  independent  plant.  1200  w.  Engr, 
Lond — May  20,  1910.  No.  14478  A. 
Safety  Devices. 

Shall  Manufacturers  be  Obliged  by  Law 
to  Protect  Gearing  (Soil  den  Maschinen- 
fabrikanten  die  Verkleidung  der  Zahn- 
und  Kettenrader  gesetzlich  vorgeschrieb- 
en  werden)  ?  Georg  Urban.  Discusses 
the  accidents  caused  by  exposed  gears 
and  the  arguments  for  forcing  manufac- 
turers to  protect  them.  2000  w.  Tech  u 
Wirt— May,  1910.     No.  15080  D. 

See  also  Grinding  Machines,  under  Ma- 
chine Works  and  Foundries. 
Screw  Cutting. 

Threading  Operations.  Douglas  T. 
Hamilton.  Illustrates  and  describes  prac- 
tice for  the  Brown  &  Sharpe  automatic 
screw  machine.  4500  w.  March,  N  Y — 
June,  1910,  Serial,  ist  part.  No.  14529  C. 
Shears. 

Universal  Shears  for  Channels,  Angles, 
and  Plates.     Brief  description,  with  illus- 
trations.    300  w.     Engng — May  27,   1910. 
No.  14620  A. 
Shop  Design. 

Metal-Working  Plants  and  Their  Ma- 
chine-Tool Equipment.  Charles  Day.  This 
second  of  two  articles  deals  with  the 
characteristics  of  plants  for  machinery 
building  and  repairs.  5000  w.  Engmeer- 
ing  Magazine — July,  1910.    No!  15261  B. 


We  supply  copies  of  these  articles.     See  page  807. 
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Shop  Floors. 

Wearing  Surface  for  Factory  Floors. 
Information  from  a  recent  report  giving 
a  summary  of  replies  to  inquiries  about 
granolithic  or  other  masonry  floors,  and 
wood-top  floors.  3000  vv,  Eng  Rec — May 
28,  1910.  No.  14415. 
Shop  Practice. 

Some  Causes  of  Faulty  Work.  Consid- 
ers points  from  a  general  viewpoint,  ao- 
plicable  to  works  of  various  classes.  Dis- 
cusses drawings,  methods  of  indicating 
dimensions,  and  fixing  allowances,  in  the 
present  number.  1500  w.  Prac  Engr — 
June  3,1910.   Serial,    istpart.   No.  14741  A. 

Machine  Efficiency.  Oscar  E.  Perrigo. 
Suggests  methods  of  improving  the  ratio 
between  expense  and  output  in  machme 
tool  equipment.  4000  w.  Ir  Trd  Rev — • 
Jnue  22.  19 10.    No.  is  146. 

Shop  Kinks.  Illustrates  and  describes 
practice  at  the  West  Milwaukee  shops  of 
the  Chicago,  Milwaukee  &  St.  Paul.  1200 
w,    Ry  Age  Gaz — June  3,  1910.    No.  14543. 

The  Manufacture  of  Frogs  and  Switches, 
J.  B.  Haskell.  Illustrated  description, 
based  especially  on  the  practice  of  the 
American  Frog  and  Switch  Co.  of  Hamil- 
ton, Ohio.  1800  w.  Mach,  N  Y — June, 
19 10.    No.  14531  C. 

Making  Walschaerts  Valve  Gear  Parts. 
Ralph  E.  Flanders.  Explains  the  advan- 
tages of  this  gear  and  gives  illustrated 
description  of  the  various  operations  in 
its  manufacture.  3500  w.  Mach,  N  Y — 
June,  1910.     No.  14533  C. 

Finishing  Stay-Bolts  and  Straight  and 
Taper  Bolts  for  Locomotives.  C.  K.  Las- 
sitcr.  Illustrates  and  describes  the  meth- 
ods and  devices  used.  2000  w.  Jour  Am 
Soc  of  Mech  Engrs — June,  1910.  No. 
14945  F. 

New  Cincinnati  Planer  Shops.  Illus- 
trated description,  with  explanation  of 
nuthods  used  in  building  planers.  1800  w. 
Am  Mach— Vol.  33.     No.  23.     No.   14680. 

Heavy  luiglish  Equipment  Tools.  I.  W. 
Chubb.  Methods  of  building  heavy  c(|uip- 
ment  are  illustrated  and  described.  3000 
w.    Am  Mach — Vol.  t^^.    No.  25.  No.  15124. 

Building  the  Maxwell  Automobile.  In- 
teresting operations  and  special  fixtures 
arc  illustrated  and  described.  1600  w.  Am 
Mach — Vol.  x\-     No.  22.     No.  14497. 

Making  (Jim  Stocks  and  Receivers. 
I'Vank  A.  Stanley.  Illustrates  and  de- 
scribe.s  methods  of  tiirnitig  and  tinishing 
gun  stocks  and  machining  receivers.  2000 
w.     Am  Mach— June  9,  lOio.     No.   14678. 

Manufacturing  Shot  Gun  iiarrcls. 
I'Vank  A.  Stanley.  Illustrates  and  de- 
eribes  the  more  important  and  interesting 
I)rocesscs.  3500  w.  Am  Mach-  -VdI.  33. 
No.  22.     No.   I44<X). 

Revolver  and  Rifle  Barrel  Work.  I'Vank 
A.  Stanley.  Illustrates  and  describes  ma- 
chines, attachments,  and  methods  for  ac- 
complishing accurate  results.  2000  w.  Am 
Mach— Vol.  :^:i,.    No.  24.    No.  14788. 


Milling  and  Accurate  Machine  Slide.  A. 
J.  Baker.  Gives  illustrated  details  of  the 
fixtures,  cutters,  and  gauges  employed, 
and  a  record  of  speeds  and  feeds  used. 
1600  w.  Am  Mach — Vol.  2?)-  No.  22.  No. 
14498. 

Machining  Aluminum  Crank  Cases.  Il- 
lustrates and  describes  fixtures  and  tools 
used  to  secure  large  outputs  by  rapid 
methods.  1200  w.  Am  Mach — Vol.  ZZ- 
No.  24.     No.  14793. 

Rigging  Up  to  Make  a  Spiral  Sleeve. 
Describes  how  the  various  operations 
were  accomplished  with  special  fixtures 
rigged  up  on  the  planer.  Ills.  2000  w. 
Am  Mach — Vol.  22-  No.  24,  No.  14792. 
Shops. 

See      Shipbuilding,     under     MARINE 
AND  NAVAL  ENGINEERING. 
Welding. 

Electrical  Welding.  Briefly  describ  s 
the  arc  process,  and  the  resistance  process. 
1200  w.  Prac  Engr — May  20,  1910.  No. 
14455  A. 

Incandescent  Welding.  C.  B.  Aull. 
Briefly  describes  the  LaGrange-Hoho  and 
the  Thompson  processes  and  illustrates 
and  describes  typical  examples  of  welding 
machines.  3500  w.  Elec  Jour — June,  1910. 
No.  14770. 

Electric  Spot'  Welding.  A.  E.  Buchen- 
berg.  Describes  methods,  machines  and  ap- 
plications of  the  spot-welding  process.  1600 
w.    Elec  Wld — June  2,  19 10.    No.  14503. 

The  Oxy-Acetylene  Welding  Process. 
J.  F.  Springer.  Illustrated  article  consid- 
ering its  chemical  reactions  and  typical 
applications  to  foundry  repairs.  3000  w. 
Ir  Age — June  16,  1910.     No.  14904. 

Autogenous  Welding  in  a  Railway  Shop. 
H.  W.  Jacobs.  Illustrates  and  describes 
the  plant  and  methods  of  the  A.  T.  &  S.  F. 
2200  w.  Ry  Age  Gaz — June  17,  19 10.  No. 
14975. 

Investigations  of  Autogenous  Welding 
of  Plates  and  Boiler  Parts  (Versuche  mit 
autogen  geschweissten  Blechen  und  Kes- 
selteilen).  C.  Bach.  A  brief  review  of 
the  result's  of  tests  by  the  International 
Association  of  Boiler  Inspection  Com- 
panies. Ills.  1500  w.  Z«.itschr  d  Ver 
Deutscher  Ing— May  21,  1910.    No.  15075  I^- 

See  also  same  title,  under  Ml'XHAN- 
ICAL  ENGINFFRING.M.uniNE  Works 

A  Nil    l-'oUNDklKS. 

Woodworking  Machines. 

The  Speed  of  Woodworking  Machine 
Tools.  James  F.  Hobart.  A  discussion 
of  jKiwer  economy,  and  of  the  merits  of 
the  group  plan  or  separate  motor  for  ma- 
chine drives.  25(K)  w.  Wood  Craft — June, 
i«>io.     No.  14.548. 

WtKxlworking  Machines  at  the  Brussels 
l''xhibition.  Illustrates  and  describes  a 
horizontal  log  band-mill,  and  a  wood- 
planing  and  matching  machine,  and  briefly 
considers  other  machines  shown.  1500  w. 
I'.ngng^May  jo,  igio.     No.   14466  A. 


We  suf'f'ly   rt>/>iV.f  of  these  articles.     See  l^atje  S07. 
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MATERIALS   OF   CONSTRUCTION. 
Alloys. 

Sco    1  hornio-IClcctric  Propciiios,  under 
ELh:CTRlC\L   ENGINKKRING.    Elpx- 

TRO-PlI  VSHS. 

Alloy  Steels. 

Vanadiuin  Steel.  William  K.  Gihbs. 
Considers  its  properties  and  advantages. 
4000  w.  Cassier's  Mag — June,  igio.  No. 
14642  R. 

Cast  Iron. 

Chemical  Standards  for  Iron  Castings. 
Extract  from  the  report  of  the  Committee 
on  Standards  for  Iron  Castings,  giving  a 
large  collection  of  analyses.  3000  w.  Am 
I'ound  Assn — June,  1910.     No.  15106  N. 

Metallography. 

A  Magnetic  Holder  for  the  Microscop- 
ical Examination  of  Metals,  Albert  Sau- 
veur.  Illustrated  description  of  the  de- 
vice.   600  \v.    Ir  Age — June  23,  1910.    No. 

15117. 

The  Microscope  and  Some  of  Its  Appli- 
cations to  Metallurgy.  Wirt  Tassin. 
Read  before  the  Phila.  Found.  Assn.  An 
illustrated  microscopic  study  of  metal 
structure.  2500  w.  Ir  Age — June  9,  1910. 
No.  14652. 

Microscopic  Metallography  and  its  In- 
dustrial Applications  (La  Metallographie 
microscopique  et  ses  Applications  indus- 
trielles).  Leon  Guillet.  A  report  of  a 
practical  address  on  this  subject.  Ills. 
3000  vv.  Tech  Mod — May,  1910.  No. 
14824  D. 

Segregation  of  Metalloids  in  Steel.  S. 
S.  Knight.  Observations  on  this  phenom- 
enon, giving  results  of  research  w^ork  in 
the  field  of  the  silicon-iron  compounds. 
Ills.     1200  \v.     Foundry — June,  1910.     No. 

14595. 
Steel. 

The  Hardness  of  Steel.  George  Auchy. 
Explains  static  and  dynamic  hardness,  dis- 
cussing the  Brinell,  and  Shore  tests,  and 
points  to  be  kept  in  mind  in  making  them. 
2200  w.  Ir  Age — June  9,  1910.  No.  14654. 
Tin. 

The  Contagious  Diseases  of  Metals.  An 
illustrated  account  of  the  researches  of 
Prof.  Ernest  Cohen.  2500  w.  Sci  Am — 
June  25,   19 10.     No.   15 142. 

The  Diseases  of  Metals  (De  Forceer- 
ziekte  der  Metalen).  Ernst  Cohen.  A 
discussion  of  the  corrosion  of  tin.  Ills. 
7000  w.  De  Ingenieur — May  7,  1910.  No. 
i^oSr  D. 
Type  Metal. 

Type,   Electrotype,  Linotype,   Stereotype 
and    Monotype    Metals.      Alfred    McCue. 
Considers  metals  for  casting  type.    900  w. 
Brass  Wld — June,  1910.     No.  14722. 
MEASUREMENT. 
File  Testing. 

German  File  Testing  Machine.  Dr.  Al- 
fred Gradenv^'itz.  Illustrates  and  describes 
a  machine  for  testing  the  quality  of  files. 
1500  w.  Am  Mach — Vol.  22-  No.  23. 
No.  14677. 


Flywheel  Testing. 

JOpical  Discussion  on  Recent  Develop- 
ments in  Wheel  Testing.  Dr.  C.  11.  Ben- 
jamin. Reviews  the  progress  in  this  kind 
of  experimentation  since  the  first  work 
reported  in  i8(;8.  Illustrates  and  describes 
the  testing  i)it  recently  estajjlished  at  Pur- 
due University.  2(xxj  w.  Jour  Am  Soc  of 
Mcch  ICngrs — June,  J910.     No.  14950  F. 

Gauging. 

(jauging  Cylindrical  Bores.  Explains 
method  and  necessary  calculations,  kjog 
w.  Mech  Wld — May  20,  19 10.  No. 
14461    A. 

Deformations. 

New  Apparatus  for  Measuring  De- 
formations in  Materials.  H.  C.  Berry. 
Illustrates  and  describes  an  apparatus 
made  in  the  shop  of  the  University  of 
Pennsylvania  for  accurate  measurement 
of  deformations  of  webs  of  beams,  etc. 
900  w.  Eng  Rec — June  11,  1910.  No.  14694. 

Manometers. 

The  Accuracy  of  High-Pressure  Meas- 
uring Instruments  (Der  Genauigkeitsgrad 
von  Hochdruckmessern).  G.  Klein.  De- 
scribes and  reports  tests  on  manometers 
of  various  types.  Ills.  5000  w.  Zcitschr 
d  Ver  Deutscher  Ing — May  14,  1910.  No. 
15074  D. 
Pipe  Testing. 

The  Testing  of  Pipes  and  Cylindrical 
Shells  by  Means  of  Compressed  Gas  (Su 
alcune  Modalita  di  Prova  dei  Tubi  e 
delle  Bombe  per  gas  Compressi).  F.  Gior- 
dano. Describes  a  new  apparatus  for  the 
measurement  of  deformations.  Ills.  3500 
w.  Monit  Tech — May  10,1910.  No.  14845  D. 
Press  Testing. 

The  Cylinder  Compression  Test  for 
Presses  (Das  Priifen  von  Pressen  niit 
Hiilfe  von  Stauchzylindern).  H.  Gantz- 
len.  Describes  and  gives  results  obtained 
with  a  method  of  testing  presses  developed 
at  Lewis  Institute,  Chicago.  Ills.  2500 
w.  Zeitschr  d  Ver  Deutscher  Ing — ]\iay 
28,  1 9 10.  No.  15078  D. 
Pyrometry. 

Electric  Heating  and  Pyrometry.  Ab- 
stract of  the  concluding  lecture  of  Prof. 
J.  A.  Fleming  on  the  methods  of  meas- 
uring temperature.  Ills.  300  w.  Engng 
— June  17,  1910.     No.  15236  A. 

Recording  Instruments, 

Automatic  Recording  Instruments.  Il- 
lustrated descriptions  of  modern  register- 
ing or  recording  instruments  which  par- 
ticularly appeal  to  the  engineering  indus- 
tries. 2500  w.  Mech  Engr — June  17,  19 10. 
Serial,     ist  part.     No.  15233  A. 

Screw  Testing. 

A  Machine  for  Testing  the  Efficiency  of 
Screws  (Machine  a  Mesurer  le  Rende- 
ment  des  Vis).  Ch.  Fremont.  Describes 
a  machine  for  measuring  the  efficiency  of 
screws  used  for  lifting  weights.  With  a 
historical  note  on  the  origin  of  screws  and 
gears.  Ills.  6000  w.  Rev  de  Mecan — May, 
1910.     No.  15085  E  +  F. 


We  supply  copies  of  these  articles.     See  page  807. 
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Testing  Methods. 

The  Inspection  and  Testing  of  Engi- 
neering Materials  and  Machinery.  C.  \V. 
V.  Biggs.  Deals  with  the  requirements 
which  can  reasonably  be  expected  from 
various  types  of  machinery,  and  the  best 
way  to  ascertain  that  these  requirements 
are  fulfilled.  6500  w.  Soc  of  Engrs — 
June  6,  1910,     No.  14916  N. 

Comparison  of  the  Tensile,  Impact- 
Tensile,  and  Repeated-Bending  Methods 
of  Testing  Steel.  Bertram  Blount,  W.  G. 
Kirkaldy,  and  H.  Riall  Sankey.  Report 
of  tests.  Ills.  7500  w,  Inst'  of  Mech 
Engrs — May  27,  igio.     No.  14747  N. 

POWER  AND  TRANSMISSION. 

Air  Compressors. 

Air  Compressors.  Discusses  points  of 
construction.  1200  w.  Prac  Engr — May 
27,  1910.     No.  14611  A. 

Air  Compressor  Cylinder  Ratios. 
Snowden  B.  Redfield.  Discusses  theoret- 
ical and  practical  conditions  which  give 
maximum  economy  in  compounding  air 
compressor  cylinders.  Ills.  3000  w.  Power 
— June  14,  1910.    No.  14715. 

Air  Compression  in  an  Exhaust-Steam 
Piston  Compressor  at  the  Fiirstenstein 
Mines,  Waldenburg  (Die  Presslufterzeug- 
ung  auf  den  Fiirstensteiner  Gruben  in 
Waldenburg  durch  einen  Abdampfkolben- 
kompressor).  Carl  Wolff.  Describes  the 
plant  and  gives  results.  Ills.  Serial,  ist 
part.  5000  w.  Gliickauf — May  21,  1910. 
No.  1487.3  D. 
Compressed  Air. 

iinergy  of  Compressed  Air.  Snowden 
B.  Redfield.  An  analysis  of  the  power 
and  heat  transformation  taking  place  in 
an  air  compressor  cylinder.  2500  w.  Am 
Mach — Vol.  2>?>-    No.  24.    No.  14790. 

The  Economy  of  Compressed  Air  at 
Various  Pressures  and  Temperatures  (Die 
Wirtschaftlichkcit  dcs  Druckluftbetriebes 
mit  verschicdencn  Spannungen  und  Tem- 
peraturen).  H.  Reiser.  A  practical  dis- 
cussion, based  on  experimental  data.  Ills. 
5000  w.  Gliickauf — May  14,  1910.  No. 
14872  D. 
Cost. 

Power  Investigation  in  a  Grain  Mill. 
Gives  details  of  the  analysis  of  the  cost 
of  power  service  at  a  large  mill  in  Provi- 
dence, R.  I.  1000  w.  Eng  Rec — June  11, 
igio.  No.  1469.^ 
Critical  Speeds. 

Critical  Speed  Calculi  (ion.  S.  H. 
Weaver.  Gives  a  mathematical  treatment 
for  both  the  distributed  and  the  concen- 
trated loads,  by  considering  the  motion  of 
the  shaft  as  vibratory  along  two  axes;  re- 
duces formulae  and  gives  tables  for  prac- 
tical use.  4500  w.  Jour  Am  Soc  of  Mech 
luigrs — June,  19 10.  No.  14948  l\ 
Electric  Driving. 

Magnet  Switch  Control  for  Driving- 
Wheel  and  Car-Wheel  Lathes.  J.  H. 
Klinck.     An   illustrated  article  explaining 


the  advantages  of  magnet  switch  control 
for  wheel  work.  1500  w.  Elec  Jour — 
June,  1910.     No.  14773- 

The  Motor  Drive,  Richard  D.  Gate- 
wood.  Discusses  its  use  in  shops  and  on 
ships.  Ills.  6000  w.  Pro  U  S  Naval  Inst 
— June,  1910.     No.  15103  F. 

Interaction  of  Flywheels  and  Motors 
When  Driving  Roll  Trains  by  Induction 
Motors.  F.  G.  Gasche.  An  analysis  aim- 
ing to  exhibit  the  manner  of  disposition  of 
certain  important  elements.  _  3000  w.  Pro 
Am  Inst  of  Elec  Engrs — June,  1910.  No. 
14957  F. 

Electricity  in  the  Printing  Office.  Frank 
Broadbent.  Presents  the  advantages  in 
economy,  convenience,  increase  in  output, 
and  quality  of  work.  2200  w.  Elec  Rev, 
Lond — June  3,  1910.     No.  14728  A. 

Electric  Driving  of  Cotton-Picking  Ma- 
chinery. Albert  Walton.  An  illustrated 
comparison  of  direct  and  group  driving. 
5000  w.  Cassier's  Mag — June,  1910.  No. 
14637  B. 

The  Electrical  Equipment  of  Messrs. 
Edward  Lloyd,  Ltd.  Illustrated  descrip- 
tion of  the  equipment  of  this  large  print- 
ing plant.  2500  w.  Elec  Rev,  Lond — June 
3,  1910.  No.  14729  A. 
Lubrication. 

Forced  Lubrication,  R.  K.  Morcom. 
Read  before  the  Inst,  of  Mech.  Engrs., 
London.  States  some  established  con- 
clusions, giving  particulars  of  lubrication 
systems,  1800  w.  Automobile — June  9, 
1910,  Serial,  ist  part.  No.  14675. 
Mechanical  Plants, 

Mechanical  Plant  of  the  Provident  Bank 
Building,  Cincinnati.  Walter  C.  Franz, 
Plans  and  description  of  a  plant  for  a  10- 
story  building.  1600  w.  Eng  Rec — May 
28,  1910.  No,  14420, 
Power  Plants. 

Some  Points  Relating  to  Railway  Shop 
Power  Plants.  E.  M.  Rhctt.  Considers 
the  design  and  operation  of  such  plants, 
tiie  functions,  and  points  of  interest.  Gen- 
eral discussion.  1200  w.  Pro  S  &  S-W  Ry 
Club — March,  1910.  No.  15049  E. 
Tidal  Power. 

Tidal  Movements  as  Motive  Power 
(Utilisation  du  Flux  et  du  Reflux  de  la 
Mer  commc  Force  motrice).  J,  Severin. 
A  discussion  of  the  progress  made  in 
harnessing  tidal  power  and  the  possibili- 
ties. Ills.  3500  w.  L'Elecn — May  28, 
1910.    No.  148-'.^  D. 

STEAM  ENGINEERING. 
Boiler  Draft. 

The  Prat  System  of  Forced  Draft 
(L'Aspira/ione  mcccanica  dei  Gas  com- 
busti  ncgli  hnpianti  di  Caldaic  a  Vapore 
secondo  il  sistema  Prat).  Illustrated  de- 
scription. 1500  w.  Industria — May  8, 
1910.  No.  14847  D. 
Boiler  Capacity. 

Sec  Thermodynamic  Units,  under 
Steam  Engineering. 


W'c  siif'f'lv   (•((/'ir.T  of  tlu-w   iirttcU's.      Sec  /•(lyt*   H07. 
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Boiler   Management. 

A  Roilcr- TcstinR:  Installation  and  the 
Economical  Conihnstion  of  Fncl.  Charles 
Edward  Larard.  Discusses  the  niaintain- 
inj?  of  uniform  high  hoiler  cflicicncy  at  a 
minimum  of  cost.  3500  w.  EngnR- — June 
3,  iQio.    Serial,    ist  part.    No.  1474H  A. 

Mechanical  and  Physical  Control  of 
Conrhustion  in  Boiler  Furnaces  (Lc  Con- 
trole  mecani(|uc  et  physique  dc  la  Com- 
hustion  dans  les  Foyers  industriels).  Eu- 
gene GrandmouR:in.  Describes  feed-water 
meters,  differential  manometers,  and  other 
devices.  Ills.  4000  w.  Genie  Civil — May 
7.  19 10.  No.  14835  D. 
Boiler  Waters. 

The  Selection  of  a  Boiler  Feed  Water. 
J.  C.  William  Greth.  Considers  the  im- 
purities common  to  water  supplies,  and 
the  importance  of  soft,  clear  non-cor- 
rosive water.  General  discussion,  iiooo 
w.  Pro  Engrs  Soc  of  W  Penn — May, 
1910.  No.  15047  D. 
Condensers. 

The  Quantity  of  Circulating  Water  Re- 
quired in  Surface  Condensers.  R.  M.  Neil- 
son.  Discusses  the  determining  of  the 
quantity  of  water  to  be  used  to  meet  the 
conditions.  4000  w.  Engr,  Lond — June 
17,  1910.     No.  15240  A. 

Friction  Loss  in  Surface  Condensers. 
W.  Vi,ncent  Treeby.  Presents  curves  giv- 
ing the  frictional  head  of  i,  2,  3,  and  4 
pass  condensers.  400  w.  Power — June 
14,  1910.     No.  14714. 

Some  New  Condensers  (Quelques  Con- 
denseurs  nouveaux).  A  review  of  recent 
condenser  literature  and  patents.  Ills. 
8500  w.  Rev  de  Mecan — May,  1910.  No. 
15086  E  -f  F. 

See  also  Turbine  Plants,  under  Steam 
Engineering. 
Condenser  Water. 

See  Intakes,  under  CIVIL  ENGINEER- 
ING, Water  Supply. 
Economizers. 

Power  Plant  Economizers.  Frank 
Kingsley.  Argument  as  to  the  merits  of 
economizers,  giving  an  anaylsis  of  their 
eflficiency  and  discussing  related  matters. 
3500  w.  Eng  Rec — June  4,  1910.  No.  14569. 
Engine  Compression. 

Is  Compression  Economical?  Gives  re- 
sults, and  conclusions  drawn  from  tests, 
which  proved  that  the  more  compression 
the  less  power  per  pound  of  steam.  10500 
w.  Power — June  28,  1910.  No.  15252. 
Engine  Cranks. 

Tlie   Proper  Fitting  of  Engine   Cranks. 
H.  S.  Brown.     Simple  and  explicit  direc- 
tions.     Ills.      1000    w.      Power — June    14, 
1910.     No.  14716. 
Engine  Erection. 

Erecting  a  750  I.  H.  P.  Horizontal  Tan- 
dem Compound  Condensing  Corliss  En- 
gine. H.  Graham.  Drawings  with  detailed 
description.  1500  w.  Prac  Engr — June 
17,  1910.     No.  15230  A. 


Engine  Governors. 

Charles  Beer's  Theory  of  Engine  Gov- 
ernors (Theorie  de  M.  Charles  Beer  sur 
les  Regulateurs  de  Vitesse).  V.  Dwel- 
shauvers-Dery.  A  mathematical  exposi- 
tion and  criticism  of  this  theory.  Ills. 
9000  w.  All  Indus — May,  1910.  No. 
T4830  D. 
Engines. 

The  Revival  of  the  Reciprocating  En- 
gine. R.  J.  S.  Pizott.  This  first  article 
of  a  series  deals  with  thermal  character- 
istics and  problems  of  design  of  combina- 
tion steam  plants.  Ills.  3000  w.  Engi- 
neering Magazine — July,  1910.   No.  15263  B. 

See  also  Rotary  Engines,  under  Steam 
Engineering. 
Engine  Testing. 

Apparatus  for  Measuring  Feed  Water 
on  Marine-Engine  Trials.  Illustrated  de- 
scription of  the  tank  arrangements  which 
the  Stettiner  Maschinenbau-Aktien-Ge- 
sellschaft  Vulcan  uses.  500  w.  Engng — 
May  27,  1910.  No.  14619  A. 
Feed- Water  Heating. 

Feed  Water  Heating  in  a  Cotton  Mill. 
Harvey  B.  Mann.  Gives  an  analysis  of 
cost  and  returns  for  various  systems. 
1200  w.  Sib  Jour  of  Engng — June,  1910. 
No.  14933  C. 
Fuel  Purchasing. 

The  Purchase  of  Coal  on  an  Efficiency 
Basis.  A.  O.  Doane.  Points  out  some 
considerations  governing  a  purchaser  of 
fuel,  showing  the  effect  of  impurities  and 
constituents,  considers  tests,  specifications 
and  the  subject  generally.  Discussion. 
7500  w.  Jour  N  Eng  W-Wks  Assn — June, 
1910.    No.  14936  F. 

Analyses  and  Buying  of  Steam  Coal. 
From  the  report  of  the  committee  on  fuel 
suppl}^  Boston  Chamber  of  Commerce. 
4000  w.  Ry  Age  Gaz — June  24,  19 10.  No. 
1 5 156. 
Fuel  Testing. 

Federal  Investigations  of  Mine  Acci- 
dents, Structural  Materials,  and  Fuels,  at 
the  United  States  Testing  Station,  Pitts- 
burg, Pa.  Discussion  of  Herbert  M.  Wil- 
son's paper.  5000  w.  Pro  Am  Soc  of  Civ 
Engrs — May,  19 10.  No.  14942  E. 
Indicators. 

Continuous  Records  from  Indicator.  N. 
L.  Daney.  An  illustrated  description  of 
an  electrically-controlled  system,  which 
gives  simultaneous  diagrams  from  both 
ends  of  all  cylinders,  and  automatically 
records  such  information  as  is  required 
for  power  calculations.  2200  w.  Power — 
May  31,  1910.  No.  14428. 
Mechanical  Stokers. 

Early  History  of  Stokers  in  England. 
J.  F.  Springer.  Illustrated  review  of  early 
automatic  stokers.  3500  w.  Pow-er — June 
7,  1910.     No.  14598. 

Side  Feed  Automatic  Stokers.  J.  F. 
Springer.  An  illustrated  resume  of  this 
type  of  stoker,  giving  typical  installations 


IVc  supply  copies  of  these  articles.     See  page  S07. 
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of  present  day  practive.     2500  w.     Power 
— June  14,  1910.    No.  I47i3- 

Mechanical  Stoking  of  Steam  Boilers 
(Conduite  mecanique  de  la  Chaufife  dans 
les  Foyers  des  Generateurs  de  Vapeur). 
M.  Emanaud.  An  exhaustive  discussion 
of  the  theory  of  stoking  and  the  advan- 
tages of  mechanical  stokers.  Serial.  1st 
part.  3500  w.  Genie  Civil — May  28,  1910. 
No.  14844  D. 
Rotary  Engines. 

The  Ilcrrick  Rotary  Engine.  Illustrated 
description  of  an  engine  with  a  steam  bal- 
anced rotor.  2500  w.  Ir  Age— June  2, 
19 10.    No.  14483. 

Herrick   Balanced   Rotary   Engine.      Il- 
lustrates and  describes  the  mechanical  de- 
tails of  a  new  type  of  rotary  engine.    1000 
w.     Power— May  31,  19 10.   No.  144.30- 
Steam  Piping. 

Steam  Piping  at  Collieries  and  Iron- 
works. Discusses  important  considera- 
tions which  arise  in  this  connection.  2200 
w.    Col  Guard — June  10,  1910.   No.  15037  A. 

Piping  for  the  Steam  Plant.  Percival 
R.  Moses.  From  an  article  in  The  Iso- 
lated Plant.  Information  and  suggestions 
for  a  safe  system  of  piping.  2500  w.  Am 
Gas  Lgt  Jour — June  6,  1910.  No.  14.5.S0. 
Thermal  Storage. 

Thermal  Storage.  Illustrates  and  de- 
scribes the  Druitt-llalpin  system  as  in- 
stalled by  St.  Pancras  Dcpt.  for  the 
King's-road  works.  1400  w.  Engr,  Lond 
— June  3,  TQio.  No.  14759  A. 
Thermodynamic  Units. 

Two  Proposed  Unit's  of  Power.  Prof. 
William  T.  Magruder,  Suggestions  for 
new  unit  to  measure  the  capacity  of  a 
Ix-jilcr;  and  a  new  unit  for  the  capacity  of 
a  gas  producer,  coke  oven,  or  blast  fur- 
nace to  deliver  available  heat  energy.  3000 
w.  Jour  Am  Soc  of  Mech  Engrs — June, 
10 10.  No.  14946  V. 
Turbine  Design. 

A  Meat  Diagram  for  Use  in  Turbine 
Design.  John  Morrow.  Gives  diagram 
explaining  its  construction  and  use. 
I'latcs.  2000  w.  Trans  N-IC  Coast  Inst 
of  ICngrs  &  Shipbldrs— May,  1910.  No. 
15145  N. 
Turbine  Economy. 

The  I'.ffect  '»f  Vacuum  on  the  ]*'conomy 
of  Steam  Turbines.  R.  M.  .W-ilson.  I'^x- 
plains  why  the  cftu-iency  of  a  turbine  is 
affected  by  change  in  the  terminal  i)res- 
sure.  iHfK)  w.  I'.lect'n,  Lr>nd— June  17 
H)io.  No.  15229  A. 
Turbine  Plants. 

Extensions  to  I''Jectririty  Snpt)lv  Sta- 
tions by  Mcms  of  Mixed  Pressure  l  ur- 
bines.  .Ashtoti  Hrrmner.  Describes  an 
installation  at  Hurslcni  and  gives  particu 
lars  of  the  saving  obtaineci.  500  vv. 
Ivlect'ii,  Lond— Jime   17.  1910.   No.  15227  .\. 

Exhaust  Steam  Turbines  and  Condens- 
ing Plant  at  McDonald  Road  Station.  i'\ 
;\.     X(vvink,'toii.       Describes     turbines     re- 


cently installed  in  Edinburgh.     Sewage  is 
used    for    condensing   purposes.     2500   w. 
Elect'n,  Lond — June  17,  1910.   No.  15226  A. 
Turbines. 

300-Horse-Power  Impulse  Steam-Tur- 
bine.  Illustrations  and  description  of  the 
principal  features  of  the  machine  of  the 
multicellular  impulse  type.  1000  w. 
Engng — June  3,  19 10.     No.  147.50  A. 

Barbezat  Steam  Turbine.  P.  Andre. 
Illustrated  description  of  a  new  turbine 
which  is  essentially  a  combination  of  the 
DeLaval  and  Parsons  types.  1000  w.  Mech 
Engr— May  27,  1910.    No.  14613  A. 

The  A.  E.  G.  Steam-Turbine.  Illus- 
trated description  of  a  2000-kilowatt  ve- 
locity-compounded steam-turbine  having 
but  two  pressure  stages,  and  two  wheels 
per  stage.  2500  w.  Engng — May  20,  1910. 
No.  14465  A. 

The  Elektra  Steam  Turbine.  Dr.  H. 
Meuth.  Illustrates  and  describes  its  con- 
struction and  operation,  and  considers 
fields  of  use.  4000  w.  Jour  Am  Soc  of 
Naval  Engrs — May,  1910.    No.  15088  H. 

The  Oerlikon  Series-Parallel  Turbine 
for  Either  Exhaust  or  Live  Steam  (Tur- 
bine '"serie-parallele"  Oerlikon  fonction- 
nant  avec  de  la  Vapeur  d'Echappement  et 
de  la  Vapeur  fraiche).  Describes  the 
turbine  and  gives  results  of  tests.  Ills. 
2000  w.  Genie  Civil — May  7,  1910.  No. 
14837  D. 

Recent  Examples  of  Steam-Turbine 
Construction  (Neuere  Konstruktionen  von 
Dampfturbinen).  K.  Korner  and  F.  Losel. 
The  first  part  discusses  the  development 
of  the  small  steam  turbine  in  America. 
Ills.  Serial,  ist  part.  2500  w.  Zeitschr 
d  Ver  Deutscher  Ing— May  7,  1910.  No. 
1 507 1  D. 
Turbine  Testing. 

Testing  Steam  Turbines  With  a  Water 
lUake.  Winslow  H.  Ilerschel.  Discusses 
the  proper  method  of  taking  readings  of 
speed  and  torque  in  such  tests.  1200  w. 
Harvard  Engng  Jour — May,  1910.  No. 
14770  D. 
Valves. 

Two  New  Valves.  Illustrated  descrip- 
tion of  a  new  steam  controlling  valve,  and 
a  combined  check  and  steam  valve.  1200 
w.      I'.ngr,     Lond — June     17,     1910.      No. 

I5-M7  A. 
Watt  Museum. 

•Museum  of  Watt  Developments.  I.  W, 
Chubb.  Illustrated  account  of  the  famous 
drawings,  letters  and  other  relics  con- 
fiined  in  the  'i'angve  Museum,  Birming- 
ham. I'.ng.    45<)()  vv.    Power — June  21.  1910. 

.\i>.      I  ^Ol   I. 

TRANSPORTING  AND  CONVEYING. 
Coal  Handling. 

Coal  llandling  Plant  of  the  Radzion- 
kau  Mine  in  Upper  Silesia  (Die  Ver- 
ladeanlage  der  Radzionkaugrube  in  Ober- 
schlesi(-n).  M.  Buhle.  Describes  an  elab- 
orate car  haulage,  diunping  and  storage 
plant,  built  by  l'>nst   lleckel.     Ills.     5500 


IVe  supply  copies  of  thcst  articles.     See  Page  807. 
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\v.     Zcilsilir   (1    ViT    DculscluT    Iiir — May 
7,   19 10.     No.   1507 J  ]). 

Conveyers. 

Ndtcs  on  Conveyors.  Remarks  on  tlic 
many  ai)plieations,  types  suited  to  various 
eonditions,  etc.  4000  w.  Meeli  Wld — May 
_'7,   i()io.     No.  14615  A. 

Cranes. 

l''leetrically-l)riven  Shipyard  Cranes. 
II.  H.  HrouKliton.  Considers  details  that 
the  performance  of  all  types  of  electric 
cranes,  and  illustrates  and  describes  sev- 
eral systems.  6500  w.  Elect'n,  Lond — 
June  10,  1910.     No.  15022  A. 

Freight  Handling. 

See  Terminals,  under  RAILWAY  EN- 
GINEERING, Permanent  Way  and 
Buildings. 

MISCELLANY. 

Aerodynamics. 

An  Aerodynamic  Laboratory  (Installa- 
tion d'un  Laboratoire  d'Aerodynamique). 
G.  Eififcl.  Brief  description  of  the  au- 
thor's new  laboratory  in  Paris  and  some 
of  the  results  obtained.  Ills.  4500  ^n. 
Tech  Mod — May,  19 10.     No.  14827  D. 

Aeronautics. 

Automatic  Stability  in  Aeroplanes. 
Adapted  from  the  German  of  R.  Conrad 
by  Marius  G.  Krarup.  Extract  of  the 
reasoning  on  the  subject  of  the  available 
mechanical  expedients  for  avoiding  loss 
of  balance.  Ills.  1000  w.  Automobile — • 
June  2,  1910.  Serial.  1st  part.  No.  14.S34. 
Ferber's  Theory  of  Aeroplane  Stabil- 
ity. A  detailed  account  of  Captain  Ferber's 
analysis.  Mathematical.  3500  w.  Engng 
— May  20,  1910.  No.  14473  A. 
^  Studies  in  Aviation  Theory  and  Prac- 
tice. Marius  G.  Krarup.  Briefly  con- 
siders sustentation,  equilibrium,  propul- 
sion and  materials.  2000  w.  Automobile 
— May  26,  1910.  Serial,  ist  part.  No. 
14411. 


Aviation  in  Theory  and  I'ractice  (Der 
hcutige  Stand  der  Klugtechnik  in  Theoric 
mid  Praxis).  F.  Bendcmann.  A  discus- 
sion of  the  present  status  of  aeronautics. 
Ills.  Serial,  ist  part.  5500  w.  Zeitschr 
d  Ver  Deutscher  Ing — May  14,  1910.  No. 
15073  J). 

Aeroplane  versus  Dirigible,  lulitorial 
discussion  of  the  use  of  the  two  machines 
in  warfare,  ijoo  w.  Engng — June  3,  19 10. 
No.  14751  A. 

IIow  Airships  Are  Likely  to  Affect 
War.  B.  Baden-Powell.  Discusses  brief- 
ly the  capabilities  and  difficulties  of  air- 
ships, the  uses  to  which  they  may  be  ap- 
plied, and  matters  related.  General  dis- 
cussion follows.  14500  w.  Jour  Roy  U  S 
Inst — May,  1910.    No.  14649  N. 

The  Albany-New  York  Aeroplane 
Flight.  An  illustrated  account  of  the 
flight  of  Glenn  H.  Curtiss  on  May  29, 
1910.  2000  w.  Sci  Am — June  11,  1910. 
No.  14668. 
Clocks. 

Mechanical  Clocks  (L'Horlogerie  me- 
canique).  Leopold  Reverchon.  A  review 
of  the  invention  and  development  of 
clocks,  modern  progress,  the  clock  indus- 
try, etc.  Ills.  loooo  w.  Rev  Gen  d  Sci — 
May  30,  1910.  No.  14821  D. 
Textile  Machinery. 

Textile  Machinery  at  the  Brussels  Ex- 
hibition. Illustrates  and  describes  the  ex- 
hibits of  cotton  machinery,  showing  mod- 
ern development.  Plates.  4000  w.  Engng 
— June  3,  1910.    No.  14749  A. 

See  also  Electric  Driving,  under  Power 
and  Transmission. 
Vacuum  Cleaners. 

Carey's  Vacuum  Cleaning  and  Disin- 
fecting Apparatus.  Illustrated  descriotion 
of  a  rather  novel  type  of  portable  vacuum 
cleaning  apparatus.  1000  w.  Engng — 
May  20,  19 10.     No.  14468  A. 


MINING  AND  METALLURGY. 


COAL  AND  COKE. 

Accidents. 

Accidents  in  the  Coal  Mines  of  the  U. 
S.,  1909.  Edward  W.  Parker.  Reviews 
the  statistics  of  accidents  in  different 
states  since  1884,  discussing  causes.  4500 
w.  Min  Wld — June  2S,  1910.  No.  15217. 
Alberta. 

The  Gait  Coal  Field.  Alberta.  W.  D.  L. 
Hardie.  Brief  description.  1200  w.  Qr 
Bui  Can  Min  Inst — April,  1910.  No. 
15187  N. 

The    International    Coal    &    Coke    Co.'s 
Colliery   at   Coleman,   Alta.     G.   L.   Bur- 
land,      Illustrated     description.     6500     w. 
Jour  Can  Min  Inst — 1909.     No.   15178  N. 
Australia. 

The  West-]\Ioreton  Coal  Mines.     J.  A. 


Thomas.  An  illustrated  account  of  the 
expansion  of  the  industry  and  the  advan- 
tages of  coal-cutting  machines.  1500  w. 
Queens  Gov  Min  Jour — April  15,  1910. 
Xo.  14604  B. 

Blasting. 

Firing  Black  Powder  by  Electricity.  Il- 
lustrates and  describes  apparatus  for  fir- 
ing either  black  powder  or  permitted  ex- 
plosives with  safety  and  economy.  2500 
w.  Mines  &  Min — June,  1910.  No.  14564  C. 
A  Commercial  Fuel-Briquette  Plant 
Discussion  of  paper  by  W.  H.  Blauvelt. 
4000  w.  Bul  Am  Inst  of  Min  Engrs — 
June,  19 10.     No.  15099  F. 

Coking. 

The  Production  and  Use  of  Coke.     W. 
Hartman.      Considens.   tjh.e    suitabJe   coals. 


We  supply  copies  of  these  arljicles.     See  page  807. 
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qualities  of  the  different  cokes,  etc.     1500 
w.     Eng  &  Min  Jour — June  4,  1910.     No. 
14576. 
Electric  Power. 

The  Earthed  Concentric  System  for 
Direct-Current  Colliery  Cables.  W.  Bol- 
ton Shaw.  Read  before  the  Inst,  of  Min. 
Elec.  Engrs.  Discusses  insulating  meth- 
ods of  installation,  and  special  points  to 
be  observed.  General  discussion.  8500  w. 
Ir  &  Coal  Trds  Rev— June  17,  19 10.  No. 
15249  A. 
Explosions. 

Explosions  from  Coal  Dust  in  English 
Mines.  James  Stead.  Describes  experi- 
ments made  and  states  the  facts  estab- 
lished. 3000  w.  Min  Wld — June  18,  1910. 
No.  15007. 

See  also  Testing  Stations,  under   Co.\l 
AND  Coke. 
Geological  Predictions. 

Geol6gical  Predictions — A  Mystery  to 
Many.  Arthur  Lakes.  Explains  how  a 
geologist  predicts  the  presence  of  coal, 
oil,  artesian  water,  etc.,  at  a  certain  depth 
when  there  are  no  surface  indications. 
Ills.  2500  w.  Min  Wld — June  4,  1910. 
No.  14587. 
Kansas. 

The  Kansas  State  Coal  Mine.  C.  M. 
Young.  Describes  methods  at  a  mine 
where  convicts  arc  employed  to  mine  coal 
for  state  institutions.  2500  w.  Eng  & 
Min  Jour — June  4,  1910.  No.  14575 
Mine  Dust. 

An  Analysis  of  the  Coal  Dust  Problem. 
.\ridlcy  H.  Stow.  Showing  the  quantity 
of  flust  necessary  to  produce  an  explosion, 
aiul  giving  suggestions  for  greater  safety. 
5000  w.  Eng  &  Min  Jour — June  18,  1910. 
No.  14088. 

Some  Memoranda  Concerning  Coal 
Dust  and  the  Essential  Principles  of  the 
Coal -Dust  Theory.  A.  W.  Ci.  Holbaum. 
I'Vom  a  pai)cr  read  before  the  Inst,  of 
Min.  I'.ngrs.  An  explanation  of  the  coal- 
dust  theory  and  the  remedies.  2500  w. 
Col  Guard — June  .3,  19FO.    No.  14744  A. 

Kxperiments  Illustrative  of  the  Intlam- 
mabilitv  of  Mixtures  of  C'oal  Dust  and 
Air.  P.  Phillips  Hedson.  Read  before  the 
Inst,  of  Mill.  Engrs.  Report  of  experi- 
ments and  results,  25<K)  w.  Ir  &  Coal 
Trfls  Rev — Jmie  3,  i<)io.     No.  147^)0  A. 

Coal-Dust  I^xpcriments  at  the  Testing 
Gallery  in  the  Rossitz  District  (Vcrsuclie 
mit  Kohlcnstaub  im  VersuchsstoUen  des 
Rossitzcr  Steinkohlenrcvicrs).  Herrn 
C/apIinski  and  Jiciiisky.  Second  rriK)rl. 
Ills.  Serial.  1st  part.  30(xi  w.  Oest 
Zcitschr  f  Herg-  u  Huttenwesen — May  28. 
r<)io.  No.  148^)8  I). 
Mine  Gas. 

A  Study  of  Flame  Caps.    George  lliram 
Winstatily.     Describes  api)aratus  for  dein 
onstrating   the   height   of    llamc    rap    j)ro- 
duced  by  a  given  percentage  of  gas.     5000 
w.  Minis  &  Min— June.  lOio.  No.  14565  C. 


Mine  Shops. 

General  Lay-Out  and  Equipment  of  a 
Complete  Set  of  Engineering  Shops  for  a 
Modern  Colliery,  with  an  Output  of  About 
2000  Tons  Per  Day.  C.  W.  Jordan.  Sec- 
ond Lewis  prize  paper.  Read  before  the 
S.  Wales  Inst,  of  Engrs.  Ills.  3500  w. 
Ir  &  Coal  Trds  Rev — May  27,  1910.  No. 
14630  A. 
Mining. 

Present  Greatest  Need  of  Mining.  J. 
T.  Beard.  Considers  existing  conditions 
and  some  remedies.  3800  w.  Mines  & 
Min — June.   19 10.     No.  14562  C. 

Coal  Mining  by  the  Monks.  Presiden- 
tial address  before  the  Inst,  of  Min.  Engrs. 
Reviews  coal  mining  from  its  earliest  be- 
ginnings, especially  when  chiefly  carried 
on  by  the  monks.  7000  w.  Col  Guard — 
June  3,  1910.     No.  14746  A. 

Methods  of  Mining  Lignite  in  Italy. 
Charles  R.  King.  Illustrates  and  describes 
the  methods  used.  4500  w.  Eng  &  Min 
Jour — June  4,  1910.    No.  14579. 

Method  of  Working  a  Steep  Coal  Seam. 
Austin  Y.  Hoy.  Gives  details  of  a  system 
used  at'  Coal  Creek  mine  in  a  seam  pitch- 
ing 38  degrees.  2000  w.  Eng  &  Min  Jour 
— June  25,  1910.     No.  15202. 

Safety  Precautions  in  Alabama  Coal 
Mines.  E.  A.  Coxe.  The  electric  shot 
firing  system  and  mechanical  means  for 
getting  coal  are  being  adopted.  Ills.  2500 
w.  Eng  &  Min  Jour — June  4,  19 10.  No. 
14577. 
Mining  Costs. 

The    Cost   of    Producing    Coal.      H.    F. 
Bulman.     Detailed  discus?\on  of  the   ele- 
ments of  cost'.    2500  w.     CjI  Guard — May 
19,  19 10.    No.  14463  A. 
Mining  Plants. 

See  Shaft  Sinking,  under  Mining. 
Netherlands. 

A  Comparative  Study  of  the  Coal  Fields 
of  Northern  luirope.  John  Kirsopp,  Jr. 
A  study  based  upon  the  memoirs  recently 
published  by  the  Government  Institute  for 
the  Geological  I^xploration  of  the  Nether- 
lands. Map.  Editorial.  35a-)  w.  Min  Jour — 
May_M,i<)U).  Serial.  1st  part.  No.  14453  A. 
Nova  Scotia. 

Coal  Mining  in  Pictou  County.  Nova 
Scotia.  J.  R.  Rutherford.  Illustrates  and 
iU-scribes  the  coalfield  and  its  development. 
4^oo  w.  J(nir  Can  Min  Inst — 190c).  No. 
15181  N. 

The  Cale{l(Miia  Coal  Mine,  Dominion 
No.  4,  Glace  Hay,  C.  B.  Eugene  P  Cowles. 
Illustrated  description  of  the  mine  and 
methods.  5000  w.  Jour  Can  Min  Inst — 
\^•)^^^.  No.  15177  N. 
Origin. 

A  Geologist's  Notes  on  the  Origin  of 
Coal.  J.  A.  Udden.  Read  before  the  Nat. 
Assn,  of  San.  F'ngrs.  Explains  briefly  the 
geological  explanation  of  the  origin  as  at 
prrsnit  understood.  3000  w.  Min  Wld — 
June  4.  H)ro.     No.  14590. 


M'c  juppjy  cof>ic?  pf  these  articles.     Sec  page  S07. 
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Tlic  Alteration  of  Vegetable  Matter  Into 
Coal.  D.  B.  Dowlinp.  Discusses  condi- 
tions which  may  have  iiiflucnccd  the  trans- 
formation and  caused  variations.  2800  w. 
Qv  Bui  Can  Min  Inst— April,  1910.  No. 
i=;i86  N. 

Peat. 

Sec  Gas-Power  Plants,  under  MECHAN- 
ICAL ENGINKl'.RIXC;,  Combustion 
Motors. 

Pennsylvania. 

The  Northern  Appalachian  Coalfield. 
Rush  N.  Hosier.  A  detailed  study  of  the 
various  seams  and  the  general  character 
of  the  basin.  3500  w.  Eng  &  Min  Jour- 
May  2S.  iQio.     No.  14426. 

Rescue  Appliances. 

Oxypen  Breathing  Apparatus  in  Coal 
Mines  with  a  Paragraph  on  the  Rescue 
Station  of  the  Dominion  Coal  Co.,  Glace 
Bay,  Cape  Breton.  F,  W.  Gray.  Outlines 
the  history  of  breathing  apparatus  and  its 
use,  describing  types.  Discussion.  4.S00 
\\\    Jour  Can  Min  Inst — 1909.    No.  15163  N. 

Rescue  Chambers. 

Refuge  Chamber  in  Mines.  Plans  and 
description  prepared  by  Jesse  J.  Johnson 
and  presented  in  course  of  a  debate  on 
mine  rescue  work  at  Washington.  Ills. 
1000  w.  Min  &  Sci  Pr — June  18,  1910. 
No.   15 148. 

Testing  Stations. 

The  Lievin  Testing  Station  (La  Station 
d'Essais  de  Lievin).  J,  Taffanel.  De- 
scribes an  important  station  in  France  for 
the  investigation  of  the  causes  of  mine 
explosions.  Ills.  6000  w.  Mem  Soc  Ing 
Civ  de  France — March,  1910.    No.  14811  G. 

Washing. 

The  Mechanical  Preparation  of  Coal. 
H.  H.  Stoek.  Abstract'  of  a  paper  read 
before  the  Inf.  Ry.  Fuel  Assn.  Considers 
the  aim  in  the  treatment  and  methods  em- 
ployed. 5500  w.  Min  Wld — June  11,  1910. 
No.  1 47 10. 

West  Virginia. 

Coal  Mining  at  Morgantown,  West  Vir- 
ginia. R.  B.  Brinsmade.  Describes  the 
mines,  haulage  system,  methods  of  mining 
and  related  matters.  Ills.  1800  w.  Eng  & 
Min  Jour — June  11,  1910.    No.  14700. 

COPPER. 
Alaska. 

The  Kennicott  Bonanza  Copper  Mine, 
Alaska.  L.  W.  Storm.  Illustrated  de- 
scription of  this  mine  and  facts  relating 
to  it.  2500  w.  Eng  &  Min  Jour — June  11, 
1910.  No.  14697. 
British  Columbia. 

The  Mineral  Resources  of  the  Queen 
Charlotte  Islands.  J.  McLellan.  Describes 
the  extensive  mineralization,  as  yet  unde- 
veloped. 3000  w.  Qr  Bui  Can  Min  Inst — 
April,  1910.  No.  15188  N. 
California. 

The  Occurrence  of  Copper  in  Shasta 
County,  California.  L.  C.  Graton.  A  pre- 
liminary statement  of  the  features  of  tUe 


Shasta  County  copper  region  and  some  of 
the  general  conclusions  reached.  Map. 
18000  w.  U  S  Geol  Surv— Bui.  4.10-B. 
No.  14644  N. 

The  Balaklala  Mine  and  Smelter,  Cali- 
fornia. A.  H.  Martin.  Illustrates  and  de- 
scribes these  copper  mines  and  their  de- 
velopment. 3500  w.  Min  Wld— June  11, 
1 9 10.  No.  14708. 
Chile. 

Copper  Mining  &  Smelting  in  the  Dis- 
trict of  Los  Bronccs,  Santiago,  Chile.  J. 
Blanquier.  Information  concerning  these 
copper  deposits,  their  mining  and  treat- 
ment. 1200  w.  Min  Jour — June  4,  iQio. 
No.  14736  A. 
Converters. 

Copper  Converters  with  Basic  Lining. 
Redick  R.  Moore.  Discusses  the  opera- 
tion of  basic  lined  converters,  stating  the 
advantages  and  disadvantages,  and  con- 
sidering the  Peirce  and  Smith  patent 
claims.  5000  w.  Eng  &  Min  Jour— June 
25,  1910.  No.  15199. 
Idaho. 

Geology  of  the  Copper  Deposits  Near 
Montpelier,  Bear  Lake  County,  Idaho. 
Hoyt  S.  Gale.  Describes  the  geology  of 
the  copper-bearing  rocks,  the  occurrence, 
developments,  etc.,  and  gives  a  summarv 
and  conclusions.  Map.  3000  w,  U  S 
Geol  Surv— Bui.  430-B.  No.  14645  N. 
Mexico. 

Los  Pilares  Mine,  Nacozari,  Mexico. 
Courtenay  De  Kalb.  Illustrated  account 
of  mining  methods  of  interest  at  this  im- 
portant copper  mine.  2500  w.  Min  &  Sci 
Pr— June  18,  1910.  No.  ISI47. 
Montana. 

The  Corbin  District,  Jefferson  County, 
Montana.  Floyd  Bushnell.  Mines  now 
developing  copper  ores  were  formerly 
large  producers  of  silver.  Ills.  2000  w. 
Eng  &  Min  Jour— June  4,  iQio.  No.  1457.3- 
Nevada. 

Present  Conditions  at  Ely.  Illustrated 
account  of  operations  at  tliese  copper 
mines,  the  milling  and  smelting  plants  and 
methods  of  mining.  1800  w.  Min  &  Sci 
Pr— June  11,  1910.  No.  14974- 
Nova  Scotia. 

Notes  on  the  Copper  Lake  Mine.  Antig- 
onish,  N.  S.     John  W.  McLeod.     History 
and  illustrated  description.    2800  w.    Jour 
Can  Min  Inst— 1909.     No.  15183  N. 
Ontario. 

The  Mining,  Smelting  and  Power  Plants 
of  the  Canadian  Copper  Company.  G.  E. 
Silvester.  Illustrated  detailed  description 
of  three  plants  at  Copper  Cliff,  Ont.,  for 
producing  nickel.  7500  w.  Jour  Can  Min 
Inst— 1909,  No.  15161  N. 
Pennsylvania. 

The  Copper  Deposits  of  South  Mountain 
in  Southern  Pennsylvania.  George  W. 
Stose.  The  geology,  ore  deposits,  and 
origin  of  the  ore.  Map.  4000  w.  U  S 
Geol  Surv— Bui.  430-B.    No.  14646  N. 


Wc  supply   copies   of  tliese   articles.      See  page  S07. 
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Production. 

Copper  Through  Fifty  Years.  James 
Douglas.  A  brief  review  of  the  industry 
since  the  middle  of  the  last  century.  3000 
w.  Min  &  Sci  Pr — May  21,  1910.  No. 
14432  C. 

Smelter  Fumes. 

Smeltery  Smoke  as  a  Source  of  Sul- 
phuric Acid.  W.  H.  Freeland  and  C.  W. 
Renvvick.  Illustrated  description  of  a 
plant  at  Ducktovvn,  Tenn.,  utilizing  blast 
furnace  gas.  2500  w.  Eng  &  Min  Jour — 
May  28,  19 10.    No.  14425, 

Smelting. 

Fifty  Years  of  Smelting  in  the  Western 
States.  L.  S.  Austin.  Discusses  especially 
the  development  of  lead  and  copper  smelt- 
ing and  comparisons  made  with  present 
practice.  2500  w.  Min  &  Sci  Pr — May 
21,  19 10.     No.  14438  C. 

Some  Western  Metallurgical  Problems. 
A.  W.  Warwick.  Abstract  of  a  paper  read 
before  the  West.  Assn.  of  Tech.  Chem.  & 
Met.  Considers  some  processes  suggested 
for  the  treatment  of  complex  sulphide 
ores,  oxidized  copper  ores,  and  tailings. 
5000  w.  Min  Wld — June  11,  1910.  No. 
14709. 

GOLD  AND  SILVER. 
Amalgamation. 

See  Tailings,  under  Ore  Dressing  and 
Concentration. 
Arizona. 

A  Silver  Bearing  Diorite  in  Southern 
Arizona.  Josiah  Bond.  Describes  a  new 
occurrence  of  silver.  1500  w.  Eng  &  Min 
Jour — June  18,  1910.    No.  14983. 

'i  !ic  Kingman  Mining  District  of  Ari- 
zona. Walter  Harvey  Weed.  Descrip- 
tive account  of  the  region  and  its  mining 
properties.  2500  w.  Min  Wld— June  4, 
19 10.  No.  14586. 
Australia. 

The  Gold  Production  of  Western  Aus- 
tralia. John  Plummer.  Reports  a  steady 
<lecline  in  production  since  1903.  1800  w. 
Min  Wld — June  11.  1910.    No.  14711. 

Mount-Spencer  Hold  and  Mineral  Field. 
Lionel  C,  Ball.  Illustrated  account,  with 
special  reference  to  its  copper  mines.  4500 
w.  Queens  Gov  Min  Jour — May  14,  1910. 
No.  15222  B. 

T*'inigrlla  rioldfield,  TJoncl  C.  Ball. 
Abridged  field  notes  with  sketch  plan. 
50fX)  w.  Queens  Gov  Min  Jour — April  15, 
1910.     No.  14605  B. 

Ycrrandcric  Silver  Field,  New  South 
Wales.  E.  V.  Pittinan.  Describes  the  oc- 
rnrrcncc  of  native  silver,  and  reports  the 
nine  mines  now  working.  2000  w.  Aust 
Min  Stand — May  4,  19 10.     No.  14603  B. 

The  Neglected  Ovens  District  Gold- 
fields  (V.).  An  account  of  this  extensive 
auriferous  region.  The  present  article  dis- 
cusses the  production.  Map.  3000  w. 
Aust  Min  Stand — April  20,  1910.  Serial. 
1st  part.  No.  14600  B. 
British  Columbia. 

Mining  in  Atlin,  British  Columbia,  1898 


1908.  Rosalind  Watson  Young.  Reviews 
the  history  of  the  ten  years.  Ills.  4500  w. 
Jour  Can  Min  Inst — 1909.    No.  15173  N. 

Recent  Mining  Developments  on  the 
Skeena  River.  W.  W.  Leach.  An  account 
of  prospecting  on  an  area  tributary  to  the 
projected  line  of  the  Grand  Trunk  Pacific 
railway.  2000  w.  Qr  Bui  Can  Min  Inst — 
April,  1910.    No.  15190  N. 

The  Portland  Canal  Mining  District. 
R.  W.  Thomson.  Describes  a  promising 
mining  district  of  the  Pacific  Coast.  2000 
w.  Qr  Bui  Can  Min  Inst' — April,  1910. 
No.  1 5 191  N. 

Mineral  Resources  of  the  "Lardeau." 
British  Columbia.  Newton  W.  Emmens. 
Treats  the  subject  from  an  economic 
standpoint.  Deposits  of  gold,  silver,  lead 
and  zinc  ores  are  known.  Ills.  8800  w. 
Jour  Can  Min  Inst — 1909.    No.  15 172  N. 

Gold  Ores  of  the  Lardeau  District,  B,  C. 
Newton  W.  Emmens.  Illustrated  descrip- 
tion of  quartz  veins  and  their  develop- 
ment. 3000  w.  Min  Wld — June  25,  1910. 
No.  1 52 14. 
California. 

Mining  on  the  Mother  Lode  in  Amador 
County,  California.  William  H.  Storins. 
Interesting  review  of  the  history  of  the 
Eureka-Badger  vein.  3500  w.  Min  &  Sci 
Pr — June  18,  1910.  No.  ISISO. 
Cobalt. 

Diabase  and  Aplitc  of  the  Cobalt-Silver 
Area.  N.  L.  Bowen.  Presents  results 
of  Chemical  and  microscopic  examination 
of  samples.  3000  w.  Jour  Can  Min  Inst 
—1909.  No.  15176  N. 
Colorado. 

Lessons    from   Stratton's   Independence, 
Colo.     Shows  how   low-grade   dump  ma- 
terial was  handled  at  a  profit'.     Ills.     1500 
w.     Min  Wld — June  18,  19 10.     No.  15005. 
Cyaniding. 

Proposed  Simplification  of  the  Cyan- 
ide Process.  Bruno  Mierisch.  Outlines 
two  schemes  whereby  filtering,  fillet-press- 
ing and  zinc-box  precipitation  may  be 
avoided.  1200  w.  Eng  &  Min  Jour — June 
25,   1910.     No.  15201. 

Improvements  in  the  Cyanide  Process. 
Bernard  MacDonaid.  Brief  review  of  im- 
provements in  the  mechanical  manipula- 
tion of  the  ore-pulp  during  treatment,  and 
in  methods  of  recovering  the  metals.  Ills. 
2000  w.  Min  &  Sci  Pr— May  28,  19 10 
No.  14539. 

Rapid  Anaylsis  of  Commercial  Cyanide. 
Ralston  Bell.  I'^xplains  the  process  and 
the  calculation,  illustrating  by  examples. 
1800  w.  Eng  &  Min  Jour — May  28.  1910. 
No.  14424. 
Dredging. 

Gold  Dredging  in  British  Columbia. 
Arthur  E.  Hepburn.  Compares  conditions 
with  those  existing  in  other  countries,  in- 
dicating the  causes  for  the  non-success. 
Ills.  3000  w.  Jour  Can  Min  Inst— 1909. 
No.  15174  N. 
•  See  also  Korea,  under  Gold  and  Silver. 


lie  suf'f'ly  copies  of  these  articles.     Sec  fagc  807. 


MINING    AND    METALLURGY. 


795 


Electrolytic  Refining. 

KlcctromclallurKy  at  riiiladclpliia  Mint. 
H.  J.  Slakcr.  Illustrates  and  describes  the 
electrolytic  parting  and  refining  of  bullion 
in  the  U.  S.  mints.  250x1  w.  l-'lcc  Wld — 
June  23,  1910.  No.  15 136. 
Korea. 

Dredging  rossibililics  in  Korea.  R.  Y. 
Hanlon.  An  illustrated  article  giving  in- 
formation in  regard  to  the  placers  and  the 
methods  of  working.  1200  vv.  Min  &  Sci 
Vr — June  4,  1910.  No.  14671. 
Madagascar. 

The  Industrial  Development  of  Mada- 
gascar (Madagascar,  son  Dcveloppcment 
industriel).  M.  Ratel.  Discusses  partic- 
ularly the  gold-mining  industry.  Ills.  4.S00 
w.  Tech  Mod— May,  1910.  No.  1482.S  D. 
Mexico. 

The  Mapimi  Mining  District,  Durango, 
Mexico.  Illustrated  description  of  mines 
yielding  gold,  silver  and  lead.  1600  w. 
Min  Wld — June  25,  1910.     No.   15216. 

The  Mines  of  the  Altar  District.  So- 
nora,  Mexico.  Charles  A.  Dinsmore.  De- 
scribes the  working  of  the  placers,  the  ore 
treatment,  and  the  quartz  mines.  Ills. 
2500  w.  Min  Wld— May  28,  1910.  No. 
14427. 
Ontario. 

First  Year  of  the  Gowganda  District, 
Ontario.  G.  M.  Colvocorcsses.  An  illus- 
trated account  of  the  first  year  of  develop- 
ment. 3000  w.  Eng  &  Min  Jour — June 
II,  1910.    No.  14696. 

Porcupine  Gold  Field's  Developments  to 
Date.  Alex.  Gray.  Illustrated  report  of 
Ontario's  latest  mining  field.  1800  w.  Min 
Wld — June  4,  1910.    No.  14589. 

The  Porcupine  Gold  Area.  W.  E.  H. 
Carter.  An  illustrated  account  of  a  re- 
cent visit  to  the  district,  describing  the  de- 
posits and  conditions.  2000  w.  Can  Min 
Jour — June  15,  1910.    No.  15000. 

See  also  Sampling,  under  Ore  Dressing 
AND  Concentration. 
Quebec. 

The  Chibogomou  Region,  Province  of 
Quebec.  E.  Dulieux.  Reports  concern- 
ing the  geology,  mineral  deposits,  and  the 
desirabliity  of  uniting  the  district  by  a 
line  of  railway.  Ills.  3000  w.  Jour  Can 
Min  Inst — 1909.  No.  15 160  N. 
Utah. 

Mines  and  Mill  of  the  Consolidated 
Mercur  Co.  Roy  Hutchins  Allen.  De- 
scribes the  deposits,  and  the  successful 
cyanidation  of  complex  refractory  ores. 
Ills.  5000  w.  Eng  &  Min  Jour— June  18, 
19 10.     No.  14985. 

IRON  AND  STEEL. 
Analysis. 

The  Titration  of  Permanganate  with 
Arsenic  Acid  in  Neutral  or  Slightly  Alka- 
line Solutions  (Ueber  die  Titration  von 
Permanganat  mit  arseniger  Saure  in  ncu- 
tralen  oder  schwach  alkalischen  Losung- 
en).     Eugen  Deiss.     Reports   the   results 

We  supply  copies  of  these 


of  an  extended   research.     3700  w.     Stahl 
u  Eisen — May  4,  1910.    No.  14860  D. 
Bessemer. 

Sir  Henry  Bessemer,  a  Great  Inventor 
(Un  grand  Inventeur:  Sir  Henry  Besse- 
mer). Henry  Le  Chatelier.  A  review 
and  appreciation  of  Besscmer's  work,  with 
lists  of  his  inventions,  correspondence, 
etc.  Ills.  15000  w.  Rev  dc  Metal — May, 
19T0.     No.   14812  E  +  F. 

Blast-Furnace  Practice. 

The  Agglomeration  Process  at  the 
Fernie  Works,  Giessen  (Das  Agglomer- 
icrverfahren  auf  den  Fcrnic-Wcrkcn  Ix-i 
Giessen).  Friedrich  Witte.  Describes  a 
process  for  consolidating  friable  iron  ore 
before  charging  into  the  blast  furnace. 
Ills.  3000  w.  Stahl  u  Eisen — May  4, 
1910.     No.    14859  D. 

Blast  Furnaces. 

The  New  Earlston  Furnace.  Illustrates 
and  describes  features  of  top  construction 
and  of  bottom  filling  in  a  furnace  at  Eve- 
rett, Pa.  1200  w.  Ir  Age — June  23,  1910. 
No.  151 15. 

The  Thin-Lined  Watcr-Coolcd  Blast 
Furnace.  Section  and  description  of  a 
change  in  construction  methods  which 
gives  promise  of  good  results.  1400  w.  Ir 
Trd  Rev — June  16,  1910.    No.  14961. 

Blowing  Engines. 

Gas-Driven  Blowing  Plant  at  the  Works 
of  Messrs.  Vivian  &  Sons,  Swansea.  Il- 
lustrated description.  2000  w.  Ir  &  Coal 
Trds  Rev — May  27,  1910.     No.  1463 1  A. 

China. 

Iron  and  Steel  Works  at  Hanyang, 
Hupe,  China.  A.  J.  Seltzer.  Illustrated 
description  of  the  works  and  their  equip- 
ment. 2500  w.  Eng  &  Min  Jour — June 
II,  1910.     No.  14698. 

Electrometallurgy. 

The  Electric  Furnace  and  the  Electro- 
metallurgy of  Iron  and  Steel.  A.  Stans- 
field.  Abstract  of  a  lecture  describing 
types  of  furnace  used.  Ills.  1500  w. 
Jour  Can  Min  Inst — 1909.    No.  15171  N. 

The  Electric  Furnace  in  the  Iron  and 
Steel  Industry.  G.  Hooghwinkel.  Read 
before  the  Sheffield  Soc.  of  Engrs.  &  Met 
Gives  results  obtained  with  various  types 
of  electric  furnaces  both  for  smelting  and 
refining  work.  4000  w.  Elcct'n,  Lond — 
June  3,  1910.     No.  14730  A. 

Tool  Steel  Direct  from  the  Ore  in  an 
Electric  Furnace.  Alfred  Stansfield.  Read 
before  the  Can.  Min.  Inst.  An  account  of 
experimental  work  in  the  plant  of  J.  W. 
Evans.  Ills.  2500  w.  Can  Min  Jour — 
June  15,  1910.     No.  15001. 

The  Electric  Steel  Furnace  (Beitrag 
zum  Studium  der  Elektrostahlofen).  A 
discussion  of  hearth  materials  and  con- 
struction. Ills.  Serial,  ist  part.  1000  w. 
Elektrochem  Zeitschr — May,  1910.  No. 
T4856  D. 
England. 

Cleveland  Ironstone  and  Iron.  J.  E. 
Stead.     Abstract   from  a  paper  read  be- 

articlcs.     See  page  807. 


796 


THE    ENGINEERING    INDEX. 


fore  the  Cleveland  Inst,  of  Engrs.  Illus- 
trated article  describing  the  microstruc- 
ture  and  discussing  the  genesis,  and  in- 
teresting feature.  5000  w.  Ir  &  Coal 
Trds  Rev — May  20,  1910.  No.  14480  A. 
Germany. 

The  Iron-Ore  Resources  of  Germany 
(Die  Eisenerzvorrate  des  Deutschen 
Reiches).  F.  Beyschlag,  G.  Einecke  and 
W.  Kohler.  A  detailed  study  of  the  vari- 
ous districts.  Ills.  22000  vv.  Stahl  u 
Eisen — May  25,  1910.  No.  14862  D. 
Michigan. 

Michigan  Iron  Mines  and  Their  Mine 
Waters.  Alfred  C.  Lane.  Gives  a  general 
description  of  the  ores  and  the  theories  of 
their  origin  and  a  study  of  interesting 
mine  waters.  4500  w.  Jour  Can  Min  Inst 
— 1909.  No.  15158  N. 
Newfoundland. 

See  Slopes,  under  Mining. 
Ontario. 

The  Wilbur  Iron  Mine.     Shirley  King. 
Describes    the    deposit    and    the    geology. 
3000  w.     Jour  Can  Min  Inst — 1909.     No. 
15179  N. 
Open-riearth  Furnaces. 

Sunday  Rest  in  Open-Hearth  Plants 
(Die  Sonntagsruhc  in  den  Martinvverkcn). 
Discusses  the  effect  of  suspension  of  oper- 
ations on  Sunday,  with  special  reference 
to  recent  German  legislation.  5600  w. 
Stahl  u  ICisoti — May  4,  1910.    No.  14857  D. 

Open-Hearth  Plants. 

The  Installation  of  an  Open-Hearth 
Steel  Plant  (Installation  d'une  Acierie 
Martin).  E.  Davin.  A  brief  discussion 
of  the  equipment  required  and  its  arrange- 
ment in  the  plant.  3000  w.  All  Inclus — 
May,  rgio.    No.  14832  D. 

Ore  Prices. 

The  Market  Price  of  DifTcrcnt  Kinds  of 
Iron  Ore.  Prof.  'i\  M.  L.  Vogt.  On  ap- 
pendix to  the  report  of  the  Norwegian 
IClcc.  Met.  Committee,  discussing  the  fac- 
tors which  determine  the  price.  2200  w. 
Tr  Si  Coal  Trds  Rev — May  27,  iqio.  No. 
14632  A. 

Rolling  Mills. 

New  MiKccsport  Tin  Plate  Mills.  Il- 
lustrated account  of  the  remarkably  rapid 
construction  of  an  addition  to  this  plant. 
i5(K)w.    Ir  Age — June  23,  1910.   No.  15118. 

Russia. 

Some  Important  Factors  in  the  Russian 
Iron  and  Coal  Trades.  Charirs  J.  Smith. 
An  explanation  of  the  present  condition  of 
these  industries  and  the  recent  changes. 
35(K)  w.  Ir  &  Coal  Trds  Rev — May  27, 
\()\o.     No.  14629  A. 

Steel  Making. 

Putting  Carbon  into  Steel.  Philo  Kcm- 
ery.  Describes  various  methods  of  add- 
ing carbon  to  steel  to  obtain  different 
grades.  3500  w.  Am  Mach — Vol.  33.  No. 
25.    No.  15 1 29. 

Transvaal. 

Report  of  F.  W.  Ilarborrl  on  the  Manu- 
facture of   Iron  and   Steel   in  the  Trans- 


vaal.    Gives   report   as   published   by   the 
Government!.    3000  w.     Engr,  Lond — May 
27,  1910.    Serial,    ist  part.    No.  14628  A. 
LEAD  AND  ZINC. 
Lead  Smelting. 

Lead  and  Zinc  Smelting  in  Upper  Si- 
lesia. O.  H.  Hahn.  A  review  of  20  years' 
progress,  the  development  of  the  Hunting- 
ton-Heberlein  process,  and  the  state-con- 
trolled smelteries.  3500  w.  Eng  &  Min 
Jour — May  28,  1910.     No.  14423. 

Early  Smelting  at  Cerro  Gordo.  Francis 
Drake.  An  account  of  early  smelting  of 
the  silver-lead  ores,  and  the  waste  be- 
cause of  methods  used.  1500  w.  Min  &  Sci 
Pr— May  21,  1910.    No.  144.37  C. 

See  also  Smelting,  under  Copper. 
Missouri. 

Mining  on  a  Royalty  Basis.  Lucius  L. 
Wittich.  Illustrated  article  discussing 
methods  and  cost  of  mining  in  the  Joplin 
district.  4500  w.  Mines  &  Min — June, 
1910.  No.  14560  C. 
Wisconsin. 

Empire-Enterprise  Zinc  Mines,  Wiscon- 
sin. Harold  C.  George.  Gives  the  geol- 
ogy, history,  and  mining  equipment  and 
methods.  Ills.  2000  w.  Eng  &  Min  Jour 
— June  18,  1910.  No.  14987. 
Zinc  Smelting. 

Sec  Lead  Smelting,  under  Lead  and 
Zinc. 

MINOR  MINERALS. 
Antimony. 

The  Wheaton  River  Antimony  Deposits, 
Yukon  Territory.  D.  D.  Cairnes.  De- 
scribes these  recently  discovered  deposits. 
Ills.  4000  w.  Qr  Bui  Can  Min  Inst — 
April,  1910.  No.  15189  N. 
Arsenic. 

Arsenic  Manufacture  at  Midvale.  Utah. 
Leroy  A.  Palmer.  Illustrated  description 
of  a  plant  for  roasting  arsenic  ores  and 
condensing  and  refining  the  fume.  3300  w. 
Mines  &  Min — June,  1910.  No.  14555  C. 
Asbestos. 

Notes  on  Recent  Developments  in  As- 
bestos Mining  in  Quebec.  W,  J.  Woolsey. 
Describes  geological  features,  mining  and 
milling  methods.  Ills.  1500  w.  Qr  Bui 
Can  Min  Inst — April,  1910.     No.  15192  N. 

Notes  on  the  King  Bros.'  .\sbest'os  Mine. 
Thetford,  Quebec.  Ezra  B.  Rider.  Gives 
the  topography,  geology,  history  and  sta- 
tistics, with  description.  Ills.  4000  w. 
Jour  Can  Min  Inst— 1909.  No.  15 182  N. 
Cement. 

Combustion  in  Cement-Burning.  Byron 
I*'.  I'>ldred.  A  critical  study  of  the  present 
practice  of  burning  cement,  and  suggesting 
the  use  of  a  gas-fired  rotary  kiln.  4500  w. 
Bui  Am  Inst  of  Min  Engrs — June,  1910. 
No.  15094  F. 

Sec  also  same  title,  under  CIVIL  EN- 
GINEERING,   Materials  of   Construc- 
tion. 
Chromite. 

Chrome    Bearing    Pcridotites    of    Lake 
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Abitibi.      H.     T.     White.      Describes     the 
chroniite  ore  bodies.      1600  w.     Jour  Can 
Mill  Inst— 1909.    No.  15180  N. 
Clays. 

The  Geological  Investigation  oi  Clays. 
Hfinrich  Rics.  Remarks  on  the  impor- 
tance of  this  material,  its  uses,  value,  and 
the  methods  of  geological  investigation. 
1800  w.  Jour  Can  Min  Inst— 1909.  No, 
I5i()6  N. 

Prospecting  and  Testing  of  Clay  De- 
posits. K.  K.  Soper.  Information  con- 
cerning their  distribution  and  value,  meth- 
od of  testing,  etc.  3500  w.  Min  &  Sci  Pr 
—June  4,  1910.  No.  14670. 
Diamonds. 

Prospecting  for  "Black  Diamonds."  A. 
S.  Atkinson.  Describes  conditions  and 
methods  of  mining  in  Bahia,  Brazil,  the 
only  place  where  they  occur,  2200  w. 
Mines  &  Min — June,  1910.  No.  14556  C. 
Fireclay. 

The  Mining  and  Fabrication  of  Fireclay. 
A.    S.    B,    Little.      An    illustrated    article 
aiming  to  arouse  the  interest  of  engineers 
and  manufacturers  in  the  improvement  of 
this  industry.    3500  w.    Engineering  Mag- 
azine— July,  1910.     No.  15260  B. 
Lithium- 
Lithium    and    Its    Sources.      Frank    L. 
Hess.     Information  concerning  this  alka- 
line metal — the   lightest  known   solid   ele- 
ment.   Ills.    2200  w.    Min  &  Sci  Pr — June 
4,  1910.    No.  14669. 
Natural  Gas. 

See  Oil,  under  Minor  Minerals. 
Nickel. 

See  Ontario,  under  Copper. 
Oil. 

A  Rapid  Method  for  the  Indentification 
of  Gas  Oils.  F.  E.  Park  and  L.  E.  Worth- 
ing. Read  before  the  Am.  Gas  Inst.  Re- 
views briefly  the  chemical  composition 
of  petroleum,  and  describes  a  process  of 
bromination.  Short  discussion.  3500  w. 
Pro  Age — June  i,  1910.    No.  14412. 

The  Conditions  of  Accumulation  of  Pe- 
troleum in  the  Earth.  David  T.  Day.  A 
summary  of  information  obtained  upon 
the  variations  in  color  and  specific  gravity 
as  found  in  different  places,  and  also  vari- 
ations in  chemical  composition.  2000  w. 
Bui  Am  Inst  of  Min  Engrs — June,  1910. 
No.  15096  F. 

The  Use  of  Geological  Science  in  the 
Petroleum  and  Natural  Gas  Business. 
Frederick  G.  Clapp.  An  explanation 
showing  geology  to  be  of  great  value  to 
the  oil  and  gas  operator.  Ills.  General 
discussion.  10500  w.  Pro  Engrs'  Soc  of 
W  Penn — May,  1910.    No.  15046  D. 

The  California  Oil  Industry.  Courtenay 
De  Kalb.  Abstract  of  an  address  at  meet- 
ing of  the  California  Development  Board. 
Remarks  on  the  wonderful  development, 
describing  the  oil  fields,  and  giving  much 
information.  3500  w.  Min  &  Sci  Pr — 
June  II,  1910.     No.  14971. 


Significance  of  Oil  Refining  in  Louisi- 
ana. David  T.  Day.  First  of  a  series  of 
articles  on  the  oil  and  gas  development  of 
Louisiana  and  Texas.  Ills.  5000  w.  Mfrs' 
Rec — June  23,  1910.  Serial,  ist  part.  No. 
15108. 

Developments  of  a  New  Texas  Oil 
Field.  Charles  A.  Dinsmore.  Brief  ac- 
count of  the  development  of  the  property 
of  the  Producers'  Oil  Co.  at  Toy  ah, 
Texas.  1500  w.  Min  Wld — June  4,  lyio. 
No.   14.588. 

The  Oil  Excitement  in  Mexico.  H.  S. 
Denny.  Gives  information  gathered  dur- 
ing a  recent  tour  of  inspection  dicussing 
the  controversy  of  the  Pearson  and 
Waters-Pierce  companies.  4000  w.  Min 
Jour — June  4,  1910.    No.  14737  A. 

Russian  Petroleum.  Reviews  the  con- 
ditions in  the  old  oil  fields,  the  new  dis- 
coveries, and  the  production.  2500  w. 
Mines  &  Min — June,  1910.     No.   14558  C 

The  Oilfields  of  New  Zealand.  Maps 
and  descriptions  of  the  districts.  1600  w. 
Min  Jour — June  11,  1910.  Serial,  ist  part. 
No.  15035  A. 

Leinweber  Method  of  Extracting  Oil 
from  Wells.  Frederick  A.  Talbot.  The 
main  feature  is  an  endless  cable  carrying 
absorbent  material,  which  delivers  7  oz. 
of  oil  per  foot  of  cable.  Ills.  1200  w. 
Eng  &  Min  Jour — June  18,  1910.  No.  14984. 
Phosphates. 

Guano  and  Phosphate  Deposits  of  the 
Pacific  Ocean  (Les  Gisements  de  Guano 
et  de  Phosphates  de  I'Ocean  Pacifique). 
Paul  Privat-Deschanel.  Discusses  their 
location,  extent,  exploitation,  origin,  etc. 
3200  w.  Genie  Civil — Alay  21,  1910.  No. 
I 484 I  D. 
Plaster  of  Paris. 

A  Comparative  Study  of  the  Classic 
Kiln  Method  of  Making  Plaster  of  Paris 
and  the  Perin  Process  (Etude  comparee 
sur  le  Procede  classique  de  Fabrication  du 
Platre  dit  des  "Fours  culees"  et  le  Pro- 
cede  Perin).  L.  Perin.  Ills.  6000  w. 
Mem  Soc  Ing  Civ  de  France — March, 
1910.  No.  14812  G. 
Precious  Stones. 

Some  Ancient  Ideas  Regarding  Gems. 
Gordon  Surr.  Information  from  the  work 
on  "Gems  and  Gem  Minerals"  by  O.  C. 
Farrington.  2500  w.  Min  Wld — June  25, 
1910.  No.  15215. 
Rare  Earths. 

The  Rare  Earths  and  Incandescent 
Lighting  (Les  Terres  rares  et  I'Eclairage 
a  rincandescence).  Capt.  Nicolardot. 
Discusses  their  discovery,  properties,  min- 
ing, and  application  in  the  manufacture  of 
incandescent  gas  mantles,  describing  the 
processes  and  various  types  of  gas  lamp. 
Ills.  12500  w.  Bui  Soc  d  Encour — April, 
1910.  No.  14816  G. 
Salt. 

New  Salt  Works  in  Cheshire.     Brief  il- 
lustrated description  of  works  at  Weston 
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Point,  and  improvements  at  Wins  ford. 
1500  w,  Engr,  Lond — June  10,  1910.  No. 
15038  A. 

Statistics  of  the  Alpine  Salt  Industry 
(Statistische  Mitteilungen  iiber  den  Be- 
trieb  der  alpinen  Salinen).  Anton  Schna- 
ble.  A  review  of  the  industry  since  1950. 
5000  w.  Oest  Zeitschr  f  Berg  u  Hiitten- 
wesen — May  14,  1910.  No.  14866  D. 
Structural  Materials. 

Field  Investigations  of  Structural  Ma- 
terials by  the  U.  S.  Geological  Survey. 
Ernest  F.  Burchard.  Gives  account  of  the 
work,  explaining  its  aims.  1500  w.  Bui 
Am  Inst  of  Min  Engrs — June,  1910.  No. 
15098  F. 
Tin. 

Fifty  Years  in  Cornwall.  Thomas 
Rickard.  Brief  review  of  improvements 
introduced  in  drainage,  dressing  methods, 
etc.,  and  remarks  on  needed  improvements 
and  the  present  conditions.  3000  w.  Min 
&  Sci  Pr— May  28,  1910.     No.  14.S.38. 

Reminiscence  of  Mining  in  Cornwall. 
Joseph  Vivian.  An  account  of  the  mining 
of  copper  and  of  tin  and  the  history  of 
the  mines.  2500  w.  Min  &  Sci  Pr — May 
21,  1910.  14436  C. 
Tourmaline. 

Tourmaline     in     California.      John     L. 
Cowan.     Information  in  regard  to  the  de- 
posits  and  their  value.     2J(X>  w.     Min   & 
Sci  Pr— June  11,   1910.     No.  14973- 
Tungsten. 

Ductile  Tungsten.  W.  D.  Coolidge. 
Outlines  the  difficulties  met  in  the  me- 
chanical working  of  tungsten,  and  the  final 
success.  1800  w.  Pro  Am  Inst  of  l^lec 
Kngrs— June,  i(>io.  No.  F4959  F. 
MINING. 
Accidents. 

Mining  .\ccidents  and  the  Rendering  of 
VWsi  Aid.  Charles  H.  Hair.  P.rief  con- 
sideration f)f  avoidable  and  unavoidable 
accidents  and  directions  for  first  aid.  20(X) 
w.  Jour  Can  Min  Inst— 1909.   No.  I5i^>.=)  N. 

Mine  Accidents.    !•'.  T.  Corkill.    A  study 
of  the  causes  and  the  prevention.     Discus- 
sirm.     Ills,    (aroo  w.    Jour  Can  Min  Inst — 
Kxx;.     No.  15164  N. 
Accounting. 

Mine  Accounting  (Kaufmiinnische  und 
kameralistisclu-  liuchfiihrung  fur  lierg- 
werke).  Ilerr  VVitte.  A  compk'te  scheme 
for  a  set  of  mine  accounts.  Ills.  7()(H)  w. 
Gliickauf — .May  7.  loio.  No.  14870  1). 
Ankylostomiasis. 

Ankylostomiasis  in  Aiistn.i  and  (  om- 
bative  Measures  (Die  VVunnkrankhrit  — 
.Ankylostoiniasis— in  ( )esterreich  und  ihre 
Hekiimpfung).  Arpad  Kri/.  Discusses  the 
extent  of  the  disease  and  methods  of  pre- 
vention. 2000  w.  Oest  Zeitschr  f  Berg-  u 
lliittenwesen— May  7,  iQio.  No.  I48()4l). 
Bore  Holes. 

Measurements  of  the  Increase  of  Tem- 
perature in  Hore-Iloles  with  the  Depth; 
the  Technics  and  Practical   Importance  of 


Same  for  Geological  Prognosis.  Joh. 
Koenigsberger  and  M.  Muhlberg.  Read 
before  the  Inst,  of  Min.  Engrs.  Explains 
method  of  measurements,  giving  conclus- 
ions and  results.  3500  w.  Ir  &  Coal  Trds 
Rev. — June  3,  1910.  No.  14761  A. 
Boring. 

Use  of  the  Terry  Core  Drill  in  Mine 
Operations-  Cores  30-inches  in  diameter 
have  been  obtained.  A  number  of  20- 
inch  bore  holes  are  being  sunk  at  Her- 
mon,  N.  Y.  Gives  advantages,  cost,  etc. 
Ills.  1800  w.  Eng  &  Min  Jour — June  4, 
1910.  No.  14574. 
Diamond  Drilling. 

Drill  Core  Problems.  Alfred  C.  Lane. 
Explains  a  method  of  calculating  the  posi- 
tions of  strata  from  indications  on  cores. 
1500  w.  Mines  &  Min — June,  1910.  No. 
14561  C. 
Drills. 

History  of  the  Rock  Drill.  W.  L.  Saun- 
ders. An  account  of  its  invention  and  de- 
velopment. 1200  w.  Min  &  Sci  Pr — May 
21,  1910.    No.  14433  C. 

The  Wolski  Hydraulic  Rock  Drill.  F. 
A.  Talbot.  Describes  a  drill  which  utilizes 
the  water  hammer  effect  when  a  moving 
column  of  water  is  suddenly  stopped.  1800 
w.  Eng  &  Min  Jour — June  18,  1910.  No. 
14986. 
Electric  Hoisting. 

Electrically  Driven  Winding  Engine.  An 
extensive  electrical  installation  at  the  Har- 
ton  Colliery,  iMigland,  is  illustrated  and 
described.  1200  w.  I'.ngr,  Lond — June  17, 
lyio.  No.  15244  A. 
Electric  Power. 

Application  of  I-llectricity  in  Mines  in 
luirope.  R.  Nelson.  Explains  grounds  for 
preferring  3-phase  alternating  current,  dis- 
cussing the  requirements  for  safety.  280c 
w.    Min  Wld — June  25,  1910.    No.  15218. 

Erection  and  Maintenance  of  Electrical 
Plant  on  a  Gold  Mine.  W.  Elsdon  Dew. 
Deals  with  various  phases  of  practical 
work  on  a  gold  mine.  2000  w.  Elec  Engr, 
Lctiul — May  20,  1910.  No.  14445  A. 
Gas  Power. 

Some  Notes  on  Gas  Power  and  Its  Ap- 
plicability to  Mining.  A.  Burnett.  Re- 
marks on  the  status  of  the  gas  engine, 
outlining  the  philosophy  of  the  gas  pro- 
ducers. Discussion.  5000  w.  Jour  Can 
Mill  Inst — iy(K;.  No.  15162  N. 
Haulage. 

The  Involution  of  Mine  Haulage.  An  il- 
lustrated review  of  means  of  transporting 
ore  in  various  parts  of  the  world.  4CKX)  w. 
.Mines  &  Min — June.  igio.     No    14563  C. 

.Scr    also    Coal     Handling,    under    ME- 
CHANICAL   ENGINEERING,    Tr.\ns- 
I'ORTiNc,  .\NU  Conveying. 
Head  Frames. 

Types  of  Head  I'Vames  on  the  Mother 
Lode.  William  II.  Storms.  Illustrations 
with  short  descriptions.  I5(xj  w.  Min 
Wld— June  18,  1910.     No.  I5ck)2. 
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Hoisting. 

FrictioiKil  Resistances  in  Hoisting  Plants 
(ReibunKswiclerstandc  bei  For(ler;inlagen). 
J,  llavlicek.  Reix)rts  tests  on  an  llgner 
I)lant.  Ills.  2O0O  w.  Oest  Zcitschr  f 
Herg-  u  1  liiftenwescn — May  21,  1910.  No. 
I4S()7  D. 
Hoisting  Cages. 

Intcrnuiliatc  Gears  on  Hoisting  Cages 
(Die  Auswechsclung  der  Zwischcnge- 
schirrc  an  Forderkorbcn).  Hcrr  Busse. 
Discusses  materials  and  design  for  safe 
construction.  3000  vv.  Gliickauf — May  21, 
igio.  No.  14S74  D. 
Law. 

Deficiencies  in  Canadian  Mining  Laws. 
H.  Mortimer  Lamb.  Read  before  the  Can. 
Min.  Inst.  Critical  discussion  of  some  ex- 
isting regulations.  3000  w.  Min  Wld — 
June  18,  1 9 10.     No.  15006. 

Some  Notes  on  the  Mining  Laws  of  On- 
tario. J.  Lorn  McDougall.  Discussion. 
4000  w.  Jour  Can  Min  Inst — 1909.  No. 
15169   N. 

Seventy  Years  of  Mining  Legislation. 
G.  W.  Chrystall.  From  the  Second  Re- 
port of  the  Royal  Commission  on  Mines. 
A  review.  7500  w.  Ir  &  Coal  Trds  Rev 
— May  20,  19 10.     No.  14481  A. 

The  Law  of  Mineral  Rights  in  Ger- 
many (Die  rechtmiissige  Gewinnungberg- 
freier  und  fremdcr  Mineralien).  Herr 
Lohmann.  A  discussion  of  certain  impor- 
tant points.  Ills.  Serial,  ist  part.  10500 
w.  Gliickauf — May  21,  1910.  No.  14875  D. 
Mine  Cars. 

The  Summers  Motor   Driven  Ore  Car. 
Brief  illustrated  description  of  a  car  built 
for  the  Int.  Smelting  &  Refining  Co.     500 
w.     Ir  Age — June  9,  1910.     No.  1465 1. 
Mine  Locomotives. 

Electric  Tramming  at  Iron  Mines.  Il- 
lustrated description  of  the  single-motor 
locomotive  used  for  tramming  in  the  deep 
iron  mines  of  the  Lake  Superior  ranges. 
1200  w.  Ir  Age — June  2,  19 10.  No.  14484. 
Mine  Telephones. 

Telephone  Practice  in  Mines  and  on 
Railways.  Illustrated  description  of  a 
'  system  for  transmitting  instructions  from 
the  surface  to  underground  works.  3500 
w.  Elec  Engr,  Lond — May  20,  1910.  No. 
14444  A. 
Mine  Waters. 

See  Michigan,  under  Iron  and  Steel. 
Prospecting. 

Some  Ideas  Prevalent  Among  Prospec- 
tors.     Gordon    Surr.      Considers    notions 
more  or  less  common.    1700  w.    Min  Wld 
— June  18,  19 10.     No.  15004. 
Sanitation. 

The  Sanitation  of  Mines  in  Respect  to 
Human  Dejecta.  Henry  Kenwood.  From 
a  paper  in  the  Trans,  of  the  Roy.  Inst,  of 
Pub.  Health.  Explains  the  danger  from 
polluted  dust  and  considers  means  to  pre- 
vent contamination.  2500  w.  Col  Guard 
— May  27,   1910.     No.  14616  A. 


Shafts. 

The  Giroux  Shaft  at  Kimbcrly.  Neva- 
da. C.  Everard  Arnold.  Describes  the 
five-compartment  shaft  and  its  construc- 
tion. Ills.  800  w.  Eng  &  Min  Jour — 
June  25,  1910.     No.   15200. 

The  Giroux  Shaft  at  Kimbcrly,  Nev. 
C.  Everard  Arnold.  Illustrated  descrip- 
tion of  the  five-compartment  shaft  which 
will  serve  the  Alpiia  mine.  1000  w.  Bui 
Am  Inst  of  Min  i^igrs — June,  1910.  No. 
1.S095  F. 

The  Best  Form  of  Shaft  Tuljbing 
(Ueber  die  zweckmassigste  Tiibbing- 
form).  L.  Maduschka.  Criticises  Herr 
Heise's  article  in  Gliickauf,  with  corre- 
spondence between  the  two  authors.  Ills. 
4000  w.  Gliickauf — May  7,  1910.  No, 
14871  D. 
Shaft-sinking. 

Sinking  the  Woodward  No.  3  Shaft. 
R.  V.  Norris.  Illustrates  and  describes 
unusual  methods  required  to  sink  through 
gravel  and  quicksand  saturated  with 
water.  3500  w.  Eng  &  Min  Jour — June 
4,  1 9 10.     No.  14580. 

The  Sinking  of  the  Astley  Green 
Shafts  at  Astley,  near  Manchester,  by 
Means  of  the  Drop-Shaft  Method  and 
Under-Hanging  Tubbing.  Charles  Pilk- 
ington  and  Percy  Lee  Wood.  Abstract  of 
a  paper  read  before  the  Manchester  Geol. 
&  Min.  Soc.  Illustrated  detailed  descrip- 
tion of  the  work.  3000  w.  Ir  &  Coal  Trds 
Rev — June  17,  1910.     No.  15248  A. 

The  Sinking  and  Equipment  of  the  Lit- 
tleton Collieries.  T.  H.  Bailey.  Describes 
the  geological  features,  early  operations, 
un watering  and  sinking,  equipment  and 
plant.  Ills.  9500  w.  Col  Guard — June 
17,  1910.     No.  15234  A. 

The  Sinking  and  Equipment  of  the  Lit- 
tleton Collieries.  Thomas  Henry  Bailey. 
Abstract  of  paper  read  before  the  S.  Staf- 
fordshire &  Warwickshire  Inst,  of  Min. 
Engrs.  Illustrated  description  of  the  un- 
watering  and  sinking,  and  the  surface 
equipment  and  plant.  4500  w.  Ir  &  Coal 
Trds  Rev — June  10,  1910.  No.  15039  A. 
Slopes. 

The  Sinking  of  the  Wabana  Submarine 
Slopes.  An  account  of  the  development 
of  under-sea  deposits  of  iron  ore  in  New- 
foundland. 3000  w.  Jour  Can  Min  Inst — 
1909.  No.  15159  N. 
Surveying. 

Modern  Method  of  Plumbing  a  Shaft. 
John  P.  Davis.  Gives  details  of  the  sys- 
tem employed  in  the  anthracite  fields, 
where  steel  wires  are  preferred  to  cop- 
per, and  the  plummets  immersed  in  an  oil 
bath.  Ills.  1200  w.  Eng  &  Min  Jour — 
June  4,  1910.  No.  14578. 
Taxation. 

The  Probable  Effect  of  the  Acreage 
Tax  on  Mining  Lands  in  Ontario.  G.  R. 
Mickle.  A  forecast.  Discussion.  9000  w. 
Jour  Can  Min  Inst— 1909.     No.  15168  N. 
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Unwatering. 

Reclaiming  Flooded  Drift  Mines  in 
Alaska.  W.  H.  Lanagan.  Describes  three 
different  methods  put  in  practice  in  the 
Nome  district.  Ills.  3000  w.  Min  &  Sci 
Pr — June  18,  1910.     No.  15149. 

Valuation. 

Mine  Valuation  (Wertschatzung  von 
Bergwerken).  A  review  of  a  book  on 
this  subject  by  W.  Kreutz.  2500  vv.  Oest 
Zeitschr  f  Berg-  u  Hiittenwesen — May  14 
19 10.    No.  14865  D. 

Ventilation. 

Proportining  Fans  to  Mines.  Thomas 
W.  Fitch,  Jr.,  and  J.  R.  McColl.  Illus- 
trates and  describes  methods  of  locating 
fans  at  shafts  and  drifts  to  avoid  damage 
in  case  of  explosion.  1800  vv.  Mines  & 
Min — June,  1910.     No.  14566  C. 

ORE  DRESSING  AND   CONCENTRATION. 

Concentration. 

Calculation  of  Recovery  in  Concentra- 
tion. Theodore  J,  Hoover.  Gives  formu- 
lae believed  to  be  sound  in  theory,  dis- 
cussing the  possible  errors.  1500  w.  Eng 
Min  Jour — June  11,   1910,     No.  14699. 

Filter  Presses. 

See  Slimes  Treatment,  under  Ore 
Dressing  and  Concentration. 

Flocculation. 

i  he  Phenomena  of  Flocculation  and 
Deflocculation.  E.  E.  Free.  Outlines  the 
present  knowledge  of  these  phenomena  as 
they  affect  suspension  and  as  they  are  af- 
fected by  various  external  conditions. 
Ills.  4500  w.  Jour  Fr  Inst — June,  igio. 
Serial.     1st  part.     No.  149JO  1). 

Gold  Milling. 

The  Metallurgy  of  Gold.  Donald  Clark. 
Describes  in  detail  the  Edwards'  Pyrites 
Works.  Bendigo  (V.).  2500  w,  Aust 
Min  .Stand — April  27,  1910.     No.   14601  W. 

Treatment  of  Concentrates  at  Kalgoor- 
lie,  Western  Australia.  W.  M.  von  Ber- 
ncwitz.  Gives  an  outline  of  the  process 
in  vogue  at  the  present  time.  i8(X)  w. 
Min  Jour — May  21,  19 10.  No.  14452  A. 
Iron. 

The  Trout  Lake  Concentrating  Mill.  J. 
N.  Roherty.  Illustrates  and  describes  the 
concentrating  plant  at  Coleraine,  Minn. 
7500  w.  Wis  ICngr — June,  1910.  No. 
i.lO.V)  D. 
Roasting. 

Recent  Progress  in  Blast-Roasting. 
Prof.  II.  ().  Ilofinan.  A  review  of  the 
present  practice  of  blast-roasting  in  the 
United  States  and  Canada,  citing  charac- 
teristic examples.  Ills.  8000  w.  Hul  Am 
Inst    of     Min     Engrs — June,    1910.      No. 

15097  F. 

Blast  and  Down  Draft  Sintering,  Re- 
dick  R.  Moore.  Discusses  the  proper 
name  for  processes  of  (lesuli)lHiri/ation 
and  agglomeration  of  tine  sulphide  ores. 
KKX)  w.  Met  &  (hem  Engng— June,  1910. 
No.  14634  C. 

Roasting  of  Ore,   Concentrates,   Slimes, 


Etc.  J.  E.  Edwards.  Abstract  of  a  paper 
read  before  the  W.  Assn.  of  Chem.  & 
Met.  Explains  the  object  of  roasting,  the 
chemistry,  discussing  furnace  design, 
treatment,  etc.  4000  w.  Aust  Min  Stand 
— May  1 1,  &  18,  1910.  2  parts.  15221  each  B. 
Sampling. 

I.  A  Suggestion  on  "Quartering-Down" 
Large  Samples.  II.  A  Note  on  the  Sam- 
pling of  the  Porcupine  Ore  Bodies.  III. 
Some  Notes  on  the  Philosophy  of  Sam- 
pling. Three  articles  by  H.  E.  T.  Haul- 
tain,  giving  personal  opinions  of  the  Por- 
cupine gold  district.  Ills.  4000  w.  Can 
Min  Jour — June  15,  1910.  No.  14999. 
Screen  Analysis. 

A  Standard  Series  of  Screens  for  Lab- 
oratory Testing,  Theodore  J.  Hoover. 
Suggestions  for  a  system  of  measurement 
of  the  qualitative  result  of  the  operation 
of  grinding  ore,  and  presents  a  mechanical 
method  of  making  screen  anaylses.  Ills. 
4000  w.  Inst  of  Min  &  Met,  Bui  68— 
May  19,  1910.    No.  14917  N. 

Grading  Analyses  and  Their  Applica- 
tion. H.  Stadler.  Notes  showing  how 
proportions  of  certain  standard  sizes  of 
particles  produced  in  grinding  may  be 
valued  in  units  of  energy.  3000  w.'  Inst 
of  Min  &  Met,  Bui  68— May  19,  1910.  No. 
14918  N. 
Silver  Milling. 

I  he   Washoe   Process.     A.   D.   Hodges. 
Jr.      Gives    briefly    facts    relating    to    its 
origin  and  development.     1500  w. 
Sci  Pr — May  21,  1910. 
Slimes  Treatment. 

The  Treatment  of  Accumlated 
and  the  Use  of  Filter  Presses  for  Clari- 
fying Slime  Solution  and  By-Products. 
John  D.  O'Hara.  Gives  experiences  in 
treating  accumulated  slime  by  filter 
presses,  compared  with  the  decantation 
and  the  Adair-Usher  processes.  2000  vv. 
Jour  Chem,  Met  &  Min  Soc  of  S  Africa — 
April.  1910.  No.  14724  E. 
Stamp  Mills. 

The  California  Stamp-Mill.  Courtenay 
De  Kalb.  An  illustrated  article  describ- 
ing the  early  mills  and  their  rapid  im- 
provement. 2000  w.  Min  &  Sci  Pr — May 
21.  1 010.  No.  14434  C. 
Tailings. 

Values  in  Dredge  and  Placer  Tailings, 
l^lnier  I'"llswortli  Carey.  Remarks  on 
methods  of  estimating,  and  the  recovery 
of  cost  values.  1500  w.  Min  Wld — June 
iH,   19 10.     No.   15001. 

MISCELLANY. 
Bureau  of  Mines. 

The  U.  S.  Bureau  of  Mines.     I^ditorial. 
A  critical  discussion  of  its  purpose,  pow- 
ers, and   influence.     1200  w.     Engineering 
Magazine — July,  1910.     Ny.  15265  B. 
Chili. 

Mining  and  Metallurgy  in  Chili.  F.  A. 
Sundt.     Information  concerning  the  min- 


Min  & 
No.  14439  C. 

Slime, 
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eral  resources  of  tlic  country.     Map.    2700 
w.  Mines  &  Min— June,  1910.  No.  14557  C. 

Forestry. 

The  Relation  of  Mininj?  to  I'orestry.  B. 
1^.  Fernow.  UrRcs  that  an  efTort  be  made 
to  prevent  needless  damage  to  forests. 
2000  w.  Jour  Can  Min  Inst — iQog.  No. 
15167  N. 

Geological  Surveys. 

The  United  States  Geological  Survey. 
Robert  11.  Chapman.  Illustrated  account 
of  the  work  undertaken.  7500  w.  Qr 
Bui  Can  Min  Inst — April,  1910.  No. 
15185  N. 

Economic  Geology  in  the  United  States. 
Samuel  Franklin  Emmons.  Discusses  the 
early  development  of  mining  and  the  U. 
S.  Government  geological  work.  5000  w. 
Jour  Can  Min  Inst — 1909.    No.  15157  N, 

Work  of  State  Geological  Surveys.  H. 
Foster  Bain.  An  illustrated  article  ex- 
plaining the  work  and  methods.  2500  w. 
Qr  Bui  Can  Min  Inst — April,  1910.  No. 
15184  N. 

Japan. 

Metal-Working  in  Japan.  Abstract  of  a 
lecture  by  Prof.  W.  Gowland,  before  the 
Inst,  of  Metals,  on  the  "Art  of  Working 
Metals  as  Practiced  in  Old  Japan."  3000 
w.     Engng — May  27,  1910.     No.  14621  A. 

Mineral  Claims. 

Wanted — An  Inventory  of  Promising 
Mineral  Claims.  R.  W.  Brock.  Explains 
the  advantages  of  having  reliable  infor- 
mation and  outlines  a  scheme  for  record- 
ing properties.  Discussion.  2500  w.  Jour 
Can  Min  Inst — 1909.    No.  1517S  N. 

Ore  Deposits. 

Theories  of  Ore  Genesis  of  Fifty  Years 


ago.  S.  F.  Emmons.  An  interesting  re- 
view of  the  early  theories  relating  to  de- 
posit's of  the  precious  metals,  and  the 
work  of  the  men  who  advanced  them. 
5000  w.  Min  &  Sci  Pr — May  21,  1910. 
No.  14435  C. 

Genesis  of  Ores.  Joseph  Le  Conte.  Re- 
printed from  this  publication's  issue  of 
Jan.  24,  1871.  1500  w.  Min  &  Sci  Pr— 
June  4,   1910.     No.   14672. 

Geochemistry.  George  Holloway.  Dis- 
cusses the  relation  between  the  mineral 
and  the  chemical  industries.  4000  w. 
Mines  &  Min — June,  1910.  Serial,  ist 
part.    No.  14559  C. 

Notes  on  the  Occurrence  of  the  Ore 
Body  at  the  City  of  Cobalt  Mine.  Frank 
D.  Adams.  Also  short  discussion.  1200 
w.    Jour  Can  Min  Inst — 1909.    No.  15170  N. 

The  Origin  of  Laterite.  J.  Morrow 
Campbell.  Information  concerning  the 
laterite  formation  in  Africa,  its  relation  to 
the  rocks  it  covers,  its  origin,  its  relation 
to  gold,  etc.  Ills.  4500  w.  Inst  of  Min  & 
Met.   Bui.  67 — April  14,  1910.    No.  14.353  N. 

Criteria  of  Downward  Sulphide  Enrich- 
ment. F.  L.  Ransome.  A  critical  exami- 
nation of  the  lines  of  evidence  by  means 
of  which  the  question  whether  or  not  the 
process  has  been  operative  in  any  given 
case  may  be  answered.  5000  w.  Ec-Geol 
— April,  1910.    No.  14311  D. 

Refractory  Materials. 

Defects  in  Refractory  Brick  and  Their 
Causes.  Gilbert  Rigg.  Considers  in  detail 
the  properties  refractory  products  should 
possess,  and  the  principal  defects.  1800 
w.  Met  &  Chem  Engng — May,  19 10.  No. 
13690  C. 
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CONDUCTING  TRANSPORTATION. 
Signalling. 

The  Principles  Governing  the  Arrange- 
ment of  Automatic  Block  Signals.  W.  H. 
Arkenburgh.  Considers  the  physical  char- 
acteristics of  a  road  and  their  relation  to 
signal  locations,  and  the  relation  of  sig- 
nals to  each  other,  4500  w.  Ry  Age  Gaz 
— June  10,  1910.     No.  14684. 

The  World  Signal.  J.  H.  Wisner,  Jr. 
Read  before  the  Ry.  Sig.  Assn.  Illustrates 
and  describes  this  system  and  explains  its 
advantages.  1000  w.  Ry  &  Engng  Rev — 
June  18,  1910.    No.  15009. 

Progress  in  Interlocking  Devices  (Note 
sur  les  Progres  realises  dans  I'Etablisse- 
ment  des  Enclenchements).  Pierre  Lefort. 
A  general  review  of  interlocking  problems 
and  of  the  more  important  systems.  Ills. 
22000  w.  Ann  d  Ponts  et  Chaussees — 
1910— II.  No.  14802  E  +  F. 
Train  Staff. 

Some   Improvements  to   the  Webb  and 


Thompson  Train  Stafif  (Ueber  einige  Ver- 
besserungcn  des  elektrischen  Zugstabes 
von  Webb.&  Thompson).  A.  Tobler.  De- 
scribes recent  developments.  Ills.  1800  w. 
Schweiz  Bau — May  14,  1910.    No.  14884  B. 

MOTIVE  POWER  AND  EQUIPMENT. 
Continuous  Propulsion. 

Continuous  Propulsion  for  Railway 
Trains  (Les  Trains  automobiles  a  Propul- 
sion continue).  A.  Doniol.  Proposes  a 
system  in  which  the  power  of  the  locomo- 
tive is  transmitted  mechanically  to  the 
axles  of  the  individual  cars.  Ills.  8000  w. 
Rev  Gen  d  Chcmins  de  Fer — May,  1910. 
No.  14819  G. 
Electrification. 

Present  Status  and  Tendencies  of  Rail- 
road Electrification  in  America.  F.  Darl- 
ington. Gives  a  short  review  of  old  and 
new  electric  railroad  systems  comparing 
their  first  cost  and  efficiency.  General  dis- 
cussion. 5000  w.  Pro  Cent  Ry  Club — 
May  13,   1910.     No.   15 100  C. 


We  supply  copies  of  these  articles.     See  page  807. 
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Freight  Cars. 

Steel  Frame  Box  Cars.     Illustrated  de- 
scription of  cars  in  service  on  the  Cana- 
dian Pacific  Ry.    600  w.    Am  Engr  &  R  R 
Jour — June,  1910.    No,  14703  C. 
Locomotive  Bearings. 

Removable  Driving  Box  Bearing.  Illus- 
trated description,  with  report  of  results 
obtained  and  the  advantages  of  the  device. 
1000  w.  Ry  Age  Gaz — June  3,  1910.  No. 
14546. 
Locomotive  Boilers. 

Report  for  France,  Belgium,  Italy,  Spain 
and  Portugal  on  the  Question  uf  Improve- 
ments in  Locomotive  Boilers.  C.  Dassesse. 
Deals  with  water-tubes,  superheaters, 
valve  gear  and  feed  water  heaters.  Ills. 
28000  w.  Bui  Int  Ry  Cong— May,  19 10. 
No.  15267  G. 

Report  (No.  7)  for  Russia  on  the  Ques- 
tion of  Improvements  in  Locomotive  Boil- 
ers. G.  Noltein.  Discusses  water-tubes, 
superheating,  valve  gear,  superheated 
steam  and  feed  water.  Ills.  40000  w.  Bui 
Int  Ry  Cong— May,  1910.    No.  15271  G. 

Report  for  Russia,  on  the  Question  of 
Improvements  in  Locomotive  Boilers.  N. 
Antochine.  Discusses  the  construction  and 
maintaining  tubes  and  tube  plates,  dam- 
ages to  boilers  and  tiieir  prevention,  puri- 
fication and  treatment  of  boiler  waters. 
Ills.  loooo  w.  Bui  Int  Ry  Cong — May, 
1910.    No.  15266  G. 

Inequality  of  I'lxpansion  in  Locomotive 
Boilers  and  the  Possibility  of  I'Miminating 
the  Bad  Inflects  Therefrom.  I).  R.  Mac 
Bain.  Illustrations  and  discussion.  68^X3 
w.  Pro  N  Y  R  R  Club— May  20,  1910. 
No.  147^)8. 
Locomotive  Construction. 

The  Roumanian  Locomotive  Competi- 
tion. Presents  the  Belgian  view  of  the 
recent  competition  instituted  by  Rouman- 
ian State  Railway  authorities  for  the  de- 
livery of  80  locomotives.  900  w.  Juigr, 
Lond— June  17,  19 10.  No.  15245  A. 
Locomotive  Explosions. 

I  he  liertry  Locomotive  Explosion  (Note 
sur  TLxplosion  de  Locomotive  de  Bertry). 
M.  Angles-Dauriac.  Describes  the  loco- 
motive, its  service,  and  the  exi)losion,  of- 
fering conclusions  as  to  its  cause.  Ills. 
5000  w.  Ann  d  Pouts  ct  Chaussccs— 1910 
—II.  No.  14805  !•:  -1-  F. 
Locomotive  Fuels. 

International  Kailway  I'uel  Association. 
Abstract  of  the  report  of  S.  L.  Yerkes  on 
"The  Character  of  the  Membership  That 
Should  Be  KnctJuraged  in  the  Associa- 
tion," and  of  other  reports.  7000  w.  Ry 
.Age  Gaz-  May  27,  loio.  No.  14490. 
Locomotive  Headlights. 

Locomotive  Headlights.  C.  H.  Benja- 
min. An  account  of  experiments  made, 
discussing  the  results  and  pointing  out  the 
conclusions,  (jcneral  discussion.  I4(xxj 
w.  Pro  W  Ry  Club — April  18,  1910.  No. 
14769  C. 

lie  supi>ly  copies  of  these 


Locomotives. 

Mallet  Articulated  Compound  Locomo- 
tive for  the  Delaware  &  Hudson  Co.  Il- 
lustrated detailed  description  and  infor- 
mation concerning  these  powerful  engines 
for  pusher  service  on  heavy  grades.  5000 
w.      Ry    Age    Gaz — May    27,    1910.      No. 

14491. 

Delaware  &  Hudson  Articulated  Com- 
pound Locomotives.  Illustrated  detailed 
description  of  these  powerful  engines  for 
pusher  service  on  grades.  3000  w.  Mach, 
(Ry  Ed)— June,  1910.    No.  14718  C. 

Very  Powerful  Articulated  Compound 
Locomotive.  Illustrated  description  of  a 
design  from  which  six  locomotives  for  the 
D.  &  H.  Co.  have  been  built  to  operate  on 
a  grade  between  Carbondale  and  Ararat, 
Pa.,  where  curves  are  numerous.  2500  w. 
Am  Engr  &  R  R  Jour — June,  1910.  No. 
14702  C. 

Northern  Pacific  Mallet  Articulated 
Locomotives.  Illustrated  detailed  descrip- 
tion. 1200  w.  Mach,  (Ry  Ed) — June, 
1910.     No.  14719  C. 

Heavy  Articulated  Locomotives.  A 
powerful  Mallet  Locomotive  for  the 
Northern  Pacific  is  illustrated  and  de- 
scribed. 800  w.  Am  Engr  &  R  R  Jour — 
June,  1910.     No.  14705  C. 

Hybrid  Mallet  Units  for  the  Erie  and 
the  Chicago  Great  Western  Railroads. 
Diagrams  and  description  of  this  plan  for 
increasing  the  power  of  existing  locomo- 
tives. 1200  w.  Ry  &  Engng  Rev — June 
18,   1910.     No.  15008. 

Pacific  Type  Engine  for  the  Chicago, 
lUirlington  &  Quincy.  Illustrated  descrip- 
tion of  a  heavy  4-6-2  engine  equipped  with 
superheater.  1000  w.  Ry  &  Loc  Engng— 
June,  1910.     No.   14585  C. 

A  Metre-Gauge  Compound  Locomotu-e 
with  Two  Unequal  Cylinders  and  Six 
Coupled  Wheels  (Locomotive  tender 
compound  a  deux  (Tylindres  inegaux  ^  et 
six  Roues  couplees  pour  Voie  d'un 
Metre).  R.  Seguela.  Illustrated  descrip- 
tion. 1500  w.  Rev  CJen  d  Chcmins  do  For 
—May,  19 10.    No.  14820  G. 

Set;    also    same    title,    under    STREET 
AND  ELl-XTRIC  RAILWAYS. 
Locomotive  Spark  Arresters. 

Si)arking  in  Locomotives  and  Means  of 
Prevention  (Der  lumkenwurf  der  Loko- 
motiven  mid  die  Mittel  zu  desscn  Vorhut- 
ung).  Hermann  Liechty.  Discusses  the 
causes  of  spark  production  and  describes 
a  number  of  locomotive  spark  arresters. 
Ills.  4(xx)  w.  Glasers  Ann — May  15,  1910. 
No.  14S<H  I). 
Locomotive  Stokers. 

The  Successful  Locomotive  Mechanical 
Stoker:  Pennsylvania  Lines  West  of 
Pittsburgh.  Outlines  the  requirements  of 
a  locomotive  stoker,  explaining  the  weak 
points  in  stokers  generally,  and  giving  a 
detailed  description  of  the  Crawford 
stoker    which    is    pronounced    successful. 

articles.      See   f^afje  iSo/. 
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Ills.    6cxxD  \v.    Ry  Age  Gaz — June  10,  1910. 
No.  I4()8j. 
Locomotive   Superheating. 

I.  Tests  t)f  a  Locomotive  Using  Super- 
heated Steam ;  Atchison,  Topeka  &  Santa 
Fe  Railway.  II.  Steam  Superheaters  for 
Locomotives;  Atchison,  Topeka  &  Santa 
Fe  Ry.  11.  B.  McFarland.  Abstract  of  a 
report  reviewing  the  question  of  super- 
heating and  its  development  and  giving 
particulars  of  comparative  tests  of  engines 
with  and  without  superheaters.  Also  edi- 
torial. Ills.  8500  w.  Eng  News — June  21, 
lyio.     No.  14512. 

Tests  of  Jacobs  .Superheater  on  a  Tan- 
dem Compound  Santa  Fe  Type  Locomo- 
tive. A  report  of  comparative  tests  made 
of  an  engine  fitted  with  Jacobs  super- 
heater and  reheater  and  an  identical  loco- 
motive using  saturated  steam.  Ills.  6500 
w.  Am  Engr  &  R  R  Jour — June,  1910. 
No.    14707    C. 

Superheaters.  From  the  report  on  su- 
perheater tests  issued  by  the  motive  power 
department  of  the  A.,  T.  &  S.  F.  Ry.  Ills. 
4000  w.  Ry  &  Engng  Rev — June  25,  19 10. 
No.  152 19. 
Locomotive  Tests. 

Front  End  Tests.  Gives  results  of  a 
series  of  tests  to  determine  the  best  ar- 
rangement of  front  ends  for  Pennsylvania 
Atlantic  type  locomotives.  Classes  E2a 
and  E3a.  Diagrams.  500  w.  Am  Engr  & 
R  R  Jour — June,  1910.  No.  14706  C. 
Locomotive  Wheels. 

Test  of  Locomotive  Driving  Wheels.  E. 
L.  Hancock.  Illustrates  and  describes 
tests  made  in  a  Riehle  testing  machine  of 
the  deformation.  1500  w.  Am  Engr  & 
R  R  Jour — June,  1910.  No.  14704  C. 
Motor  Cars. 

Benzol-Electric  Motor  Cars  (Benzol- 
elektrische  Triebwagen).  Hr.  Beyer.  De- 
scribes new  cars  of  the  Prussian  State 
Railways.  2500  w.  Zeitschr  d  Ver  Deut- 
scher  Ing — May  28,  1910.  No.  15079  D. 
Shops. 

Railroad  Shop  Layouts.  F.  Kingsley.  A 
discussion  of  the  features  that  influence 
the  relative  location  of  the  structures  that 
make  up  an  average  railroad  shop  plant. 
2500  w.  Am  Engr  &  R  R  Jour — June, 
1910.     No.  14701  C. 

Organization  of  a  Locomotive  Repair 
Shop.  J.  B.  Talmage.  Describes  the  or- 
ganization of  the  shops  at  Collinwood, 
Ohio,  and  considers  some  of  the  work  ac- 
complished. Ills.  2500  w.  Yale  Sci  M — 
June,  1910.     No.  14774  C. 

The  Installation  of  Flexible  Staybolts, 
M.  M.  McAllister.  Describes  methods  at 
the  Collinwood  shops  of  the  L.  S.  &  M.  S. 
R.  R.  1200  w.  Boiler  Maker — June,  19 10. 
No.    15121. 

Locomotive  Building  at  Alt'oona.  Ralph 
E.  Flanders.  Illustrates  and  describes  the 
erection  practice  in  the  Juniata  shops.  7000 
w.      Mach,    (Ry    Ed.) — June,    19 10.      No. 

14717  c. 


A  Locomotive  Rebuilt  in  24  Hours. 
From  the  Erie  R.  R.  Emp.  Mag.  Descrip- 
tive account  of  the  work.  3800  w.  Ry  Age 
Gaz — June  3,  19 10.     No.  14545- 

Car  Repair  Shop  Notes  from  the  Dela- 
ware, Lackawanna  &  Western  at  East 
Buffalo.  Roy  V.  Wright.  Illustrated  de- 
scription of  shops,  equipment,  methods, 
etc.  3000  w.  Ry  Age  Gaz — June  3,  19 10. 
No.  14544. 

Economy  in  Turning  Wheels  (Zur 
Wirtschaft  des  Radabdrehens).  Ikrr 
Krause.  Discusses  the  requirements  in 
wheel-turning  lathes  and  gives  some  fig- 
ures of  time  and  power  requirements  in 
actual  practice.  2000  w.  Glasers  Ann- 
May  15,  1910.     No.  14893  D. 

Central  Argentine  Railway  Workshops 
Electrification.  Illustrates  and  describes 
the  works  at  Rossario  de  Santa  Fe.  1500 
w.  Engr,  Lond — May  27,  1910.  No. 
14625  A. 

See  also  Shop  Practice,  under  ME- 
CHANICAL ENGINEERING,  Machine 
Works  and  Foundries. 

Sleeping  Cars. 

The  New  Steel  Sleeping  Cars  Built  by 
the  Pullman  Co.  Illustrated  description. 
1000  w.  Ry  &  Engng  Rev — June  11,  19 10. 
No.  14712. 

Train  Lighting. 

The  Brown,  Boveri  &  Cie.  Electric 
Train  Lighting  System  (Die  elektrische 
Zugsbeleuchtung  System  Brown,  Boveri  & 
Cie.).  Illustrated  description  of  the  ap- 
paratus and  its  arrangement.  3000  w. 
Elektrotechniker — May  25,  1910.  No. 
LS057  D. 

Train  Resistance. 

Freight  Train  Resistance  and  Its  Rela- 
tion to  Average  Car  Weight.  Edward  C. 
Schmidt.  Read  before  the  Am.  Ry.  Mas. 
Mech.  Assn.  A  report  of  tests,  describing 
methods  employed  in  the  experiments.  6500 
w.  Ry  &  Engng  Rev — June  25,  1910.  No. 
15220. 

Wrecking  Cranes. 

20-Ton  Steam  Breakdown  Crane.  Illus- 
trated description  of  a  crane  built  for 
coupling  to  railwa3'^-stock  and  traveling 
with  fast  trains,  and  fitted  with  vacuum 
and  hand  brakes.  300  w.  Engng — May 
20,  1910.  No.  14467  A. 
PERMANENT  WAY  AND  BUILDINGS. 

Coaling  Towers. 

See  same  title,  under  CIVIL  ENGI- 
NEERING, Construction. 

Curves. 

Relining  Compound  Curves.  W.  H. 
Wilms.  Describes  a  method  devised  by 
W.  R.  Hillary,  and  found  effective.  700 
w.  Ry  Age  Gaz — June  17,  1910.  No. 
14977- 

Curve  Easements ;  Present  Practices.  A 
summary  of  replies  to  questions  showing 
the  progress  made  in  the  United  States, 
and  the  advantages.  3500  w.  Ry  Age 
Gaz — June  17,  1910.     No.  14976. 


We  supply  copies  of  these  articles.     See  page  807. 
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Elevated  Railways. 

See  same  title,  under  STREET  AND 
ELECTRIC  RAILWAYS. 

Landslides. 

Remedies  for  Landslides  and  Slips  on 
the  Kanawha  and  Michigan  Railway.  R. 
P.  Black.  Describes  the  conditions  in 
West  Virginia,  explaining  the  causes  of 
slips  and  the  remedies.  2000  w.  Pro  Am 
Soc  of  Civ  Engrs— May,  1910.  No. 
14940  E. 

Rail  Joints. 

Report  for  Austria,  Roumania,  Bul- 
garia, Servia,  Turkey  and  Egypt,  on  the 
Question  of  Rail-Joints.  Friedrich  Kra- 
mer. Considers  reduction  in  number  of 
joints  by  lengthening  rails,  welding,  etc. 
Ills.  22000  w.  Bui  Int  Ry  Cong— May, 
1910.     No.  15269  G. 

Stations. 

Report  for  America  on  the  Question  of 
Large  Stations.  H.  A.  Jaggard.  Consid- 
ers track  arrangements,  appliances  for 
handling  goods,  etc.  Ills.  12700  w.  Bui 
Int  Ry  Cong — May,  1910.     No.  15270  G. 

Terminals. 

The  Design  of  Terminals  for  Mechani- 
cal Freight  Handling.  II.  McL.  Harding. 
Suggestions,  indicating  the  general  prin- 
ciples of  such  designs.  4000  w,  Eng  Rec 
— May  28,  iQio.     No.  14422. 

The  Terminal  Controversy  at  St.  Louis. 
Samuel  O.  Dumi.  An  explanation  of  the 
situation  at  St.  Louis,  discussing  points 
and  merits  of  the  controversy.  7000  w. 
Ry  Age  Gaz — June  24,  19 10.    No.  15153. 

The  New  Chicago  Station  of  the  Chi- 
cago &  North- Western  Ry.  Illustrated 
detailed  descripticui  of  a  passenger  ter- 
minal and  approaches.  2500  w.  luig  Rec 
— June   iH,   1910.     No.   14990. 

The  Winnipeg  Railway  Terminal  I'^lc- 
vated  Passenger  Yard.  Illustnitcd  de- 
scription of  tracks,  platfcirms,  etc.  2000 
w.     Kng  Rec — June   iH,   19 10.     No.   14995. 

Track  Construction. 

keiiorl  for  Austria,  Hungary,  lUilgaria, 
Rumania,  Servia,  and  Turkey  un  the  Ques- 
tion f)f  Strengthening  the  Track  with  a 
View  to  Increasing  the  Weight  of  Loco- 
motives and  the  Speed  of  Trains.  Hrr- 
tnatin  Kosche.  Ills,  jk/x)  w.  lUil  Int  Ry 
(!ong  M.iv,  loio.  No.  15268  (i. 
Track  Maintenance. 

The  Health  of  Trackmen  (Quelques 
Chiflfres  d  propos  dc  I'llygienc  des  Can- 
tonniers).  M.  iU'cker.  A  report  on  the 
mortality  and  health  of  maintenancc-of- 
way  employees  on  I'reiuh  railways.  75<ki 
w.  Ami  d  Ponts  ft  Chaussces — 1910— II. 
No.  I4«03  K  -1-  1'. 
Tunnels. 

Railway  Tumuls:  I'ross  Sections, 
Grades,  I.ining  and  Drainage.  Abstract 
of  the  report  of  the  Committee  on  R<ki(1- 
way,  presented  at  meeting  of  the  Am.  Ry. 
Kngng.  &  Main,  of  Way  Assti.  giving  in- 
formation as   to  the  practice  of  dilTerentf 


railways.     Also  editorial.     7500  w.     Eng 
News — June  2,   1910.     No.  14515. 
Turntables. 

A  I20-Ft.  Turntable  for  Handling  Mal- 
let Locomotives  with  Their  Tenders;  A., 
T.  &  S.  F.  Ry,  Illustrated  description  of 
a  special  type  of  turntable  designed  by 
Frank  H.  Adams.  1500  w.  Eng  News — 
June  23,  1910.  No.  15135. 
TRAFFIC. 
Freight  Classifications. 

Car  Load  Ratings  and  Mixed  Car 
Loads.  R.  N.  Collyer.  From  a  paper  be- 
fore the  N.  Y.  Traffic  Club.  Suggestions 
and  discussion  of  differences  in  classifi- 
cation principles.  5000  w.  Ry  Age  Gaz-^ 
June  3,  1910.  No.  14541. 
Side  Tracks. 

Side  Track  Agreements.  Louis  Jackson. 
Discusses  private  side  tracks  for  shippers, 
explaining  the  agreements.     1000  w.     Ry 
Age  Gaz — May  6,  1910.    No.  13808. 
Tonnage  Rating. 

Tonnage  Rating  for  Fast  Freight  Trains. 
J.  G.  Van  Zandt.    Discusses  methods  of  ad- 
justment.   3500  w,    Ry  Age  Gaz — June  17, 
1910.    Serial,    ist  part.    No.  14978. 
MISCELLANY. 
Accidents. 

Compensation  and  Compensation  Acts. 
Frank  V.  Whiting.  Read  before  the  Assn. 
of  Ry.  Claim  Agents.  Reviews  the  laws 
of  various  countries,  and  discusses  fea- 
tures that  have  not  been  given  proper  at- 
tention. 2500  w.  Ry  Age  Gaz — June  24, 
19 10.  No.  15 155. 
Apprenticeship. 

The  Apprenticeship  System  of  the  New 
York  Central  Lines.  C.  W.  Cross.  From 
an  address  delivered  before  the  Int.  Master 
Boiler  Makers'  Assn.,  describing  the  sys- 
tem. 2200  w.  Boiler  Maker — June,  1910. 
No.  15122. 
Argentina. 

The  Argentine  Centenary.  The  present 
number  reviews  the  railway  development 
of  the  Argentine  Republic.  2500  w.  Engng 
— May    13,     1910.   I'Serial.    ist    part.    No 

14 197  A. 

Australia. 

rile  Victorian  Railways.  Editorial  re- 
view <.)f  the  latest  report  of  these  Govern- 
ment Railways,  showing  the  satisfactory 
condition.  2200  w.  Engng — June  3,  1910. 
No.   14752  A. 

Brazil. 

The  Railways  of  Brazil.  Lionel  Wiener, 
l-'irst  of  a  series  of  articles  on   the  rail- 
way development.    6500  w.    Cassier's  Mag 
— May,  i()io.  Serial.  1st  part.  No.  i.^JSS  B. 
Depreciation. 

The  Necessity  of  Depreciation  Reserves. 
Henry  L.  Gray.  Gives  the  writer's  views 
and  conclusions  reached  after  a  study  of 
the  subject.  2000  w.  Ry  Age  Gaz — May 
27,  i<>io.  No.  14489. 
Education. 

See    same    title,    under    INDUSTRIAL 
ECONOMY. 
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European  Railways. 

Continental  Railway  Investigation,  The 
present  number  gives  a  report  of  Austria- 
Hungary.  1000  w.  Engr.  Lond — April  29, 
i()io.    Serial,    ist  part.    No.  1.3865  A. 

Exhibitions. 

Some  English  l-'xhibits  at  Buenos  Ayres 
I'^xhibition.  First  of  a  series  of  articles 
giving  illustrated  descriptions  of  some  of 
the  exhib'ts.  1200  w.  Engr,  Lond — May 
6,  1910.    Serial,    ist  part'.    No.  13980  A. 

Government  Ownership. 

Impending  Changes  in  the  British  Rail- 
way System.  W.  M.  Acworth.  The  re- 
port of  the  Board  of  Trade  Ry.  Confer- 
ence presented  to  both  Houses  of  Parlia- 
ment by  command  of  his  Majesty.  Also 
editorial.  6000  w.  Eng  News — May  19, 
1910.     No.  14122. 

Graphical  Charts. 

Graphiail  Study  of  Information.  Prof. 
H.  Wade  Hibbard.  An  explanation  of  the 
plotting  into  diagrams  of  data  of  every 
sort.  Ills.  4000  w.  Pro  W  Ry  Club — 
March  15,  1910.     No.  14277  C. 

Legislation. 

Main  Points  of  the  New  Railway  Law. 
A  statement  concerning  the  law  that  takes 
effect  Aug.  i8th,  1910.  500  w.  Ry  Age 
Gaz — June  24,  1910.     No.  15154. 

Norway. 

The  New  Christiania-Bergen  Railway 
(Die  neue  Hochgebirgsbahn  von  Kristi- 
ania  nach  Bergen).  Sigvard  Heber.  De- 
scribes a  line  through  mountainous  coun- 
try. Ills.  Serial,  ist!  part.  3500  w. 
Zeitschr  d  Ver  Deutscher  Ing — April  16, 
19 10.     No.   14236  D. 


Organization. 

The  Motive  Power  Department  Or- 
ganization of  the  Chicago,  Burlington  & 
Quincy.  M.  K.  Barnum.  Charts,  showing 
graphically  the  relations,  with  explana- 
tions. 3cx)o  w.  Ry  Age  Gaz — May  6,  1910. 
No.  13811. 
Panama. 

The  Panama  Railroad  and  It's  Relation 
to  the  Panama  Canal.  Ralph  Budd.  Re- 
views briefly  the  history  of  transportation 
facilities  across  the  isthmus,  describing 
the  building  and  rebuilding  of  the  rail- 
road, the  relocation  of  the  line,  unusual 
features  of  construction,  etc.  An  His- 
torical Sketch  by  Joseph  E.  Murphy  is 
given.  Also  general  discussion.  Ills.  11500 
w.  Jour  W  Soc  of  Engrs — April,  1910.  No. 
14327  D. 
Purchasing. 

See    same    title,    under    INDUSTRIAL 
ECONOMY. 
South  America. 

Railway  Development  in  South  America. 
Information  concerning  the  railrpad  lines 
of  the  different  countries.    3500  w.     Ry  & 
Engng  Rev — May  7,  1910.    No.  13805. 
Statistics. 

The  Necessity  of  Care  in  the  Interpreta- 
tion of  Railway  Statistics  Used  Compara- 
tively. Ernest  Ritson  Dcwsnup.  A  survey 
of  important  statistics  showing  their  lim- 
itations. 7500  w.  Ry  Age  Gaz — May  13, 
19 10.     No.  13900. 

Statistics  of  Railways  for  Year  Ended 
June  30,  1908.  Editorial  review  of  the 
twenty-first  annual  report.  1200  w.  Ry 
Age  Gaz — June  3,  19 10.    No.  14540. 
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Brake  Shoes. 

Brake-Shoe  Standardization.  J.  A. 
Panton.  Read  before  the  Tram.  &  Lgt. 
Rys.  Assn.  Considers  types  and  present- 
day  requirements,  explaining  the  saving 
that  could  be  effected  by  standardization. 
Ills.  5000  w.  Tram  &  Ry  WId — June  2, 
1910.     No.  151 12  B. 

Car  Maintenance. 

Rolling  Stock  Maintenance  Organiza- 
tion of  the  Massachusetts  Electric  Com- 
panies. Gives  diagram  showing  the  gen- 
eral organization,  forms  used,  reports,  etc., 
with  explanatory  notes.  2000  w.  Elec  Ry 
Jour— June  4,  1910.     No.  14537- 

Economics. 

City  Transportation.  Frank  Foster. 
Problems  due  to  municipal  congestion  are 
discussed.  2500  w.  Cassier's  Mag — June, 
19 10.    No.  14643  B. 

Tramway  Economics.  J.  R.  Salter.  Read 
before  the  Tram.  &  Lgt.  Rys.  Assn.  Deals 
with  the  relation  between  receipt's,  car- 
mileage   and   working   expenses,   and   the 


general    commercial    principles     involved. 
6000  w.     Tram  &  Ry  Wld — June  2,  19 10. 
No.  151 13  B. 
Elevated  Railways. 

Reconstruction  of  Part  of  the  Manhat- 
tan Elevated  Railway.  Illustrated  de- 
scription of  the  work  of  depressing  an  ele- 
vated railway  on  each  side  of  Manhattan 
Bridge,  New  York,  to  increase  the  clear- 
ance at  its  intersection  with  the  Second 
Ave.  line.  1500  w.  Eng  Rec — May  28, 
1910.     No.  14417. 

Replacing  and  Depressing  the  J^Ianhat- 
tan  Elevated  Railway.  Illustrates  and  de- 
scribes work  in  New  York  City  to  pro- 
vide clearance  for  the  elevated  railway 
trains  under  one  of  the  approach  spans  of 
Manhattan  Bridge.  3500  w.  Eng  Rec — 
June  II,  1910.     No.  14688. 

Carrying  an  Elevated  Railway  Across  a 
Skating  Rink  by  a  loo-ft.  Truss  Span. 
Plans  and  description  of  work  in  Chicago, 
by  which  the  Metropolitan  Elevated  Ry.  is 
carried  across   a  skating  rink  at   Paulina 
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Street.    800  w.    Eng  News — June  16,  1910. 
No.  14913. 

A  Long  Reinforced-Concret'e  Railway 
Viaduct  Through  the  City  of  Rotterdam, 
Holland.  Illustrated  description  of  a  via- 
duct about  5300  ft,  long,  carrying  a  two- 
track  heavy  electric-railway  line.  1200  w. 
Eng  News — June  16,  1910.     No.  14907. 

See    also    Operation,    under    STREET 
AND  ELECTRIC  RAILWAYS. 
Interurban. 

Traffic  and  Physical  Development  of  an 
Iowa  Railroad.  Illustrated  account  of  the 
system  of  the  Ft.  Dodge,  Des  Moines  & 
Southern  Railroad  Co.  which  operates  a 
combination  steam  and  electric  railroad. 
2000  w,  Elcc  Ry  Jour — June  25,  1910.  No. 
151.S2. 
Italy. 

Electric  Traction  on  the  Giovi  Railway 
(La  Trazione  clcttrica  ai  Giovi).  The  first 
part  describes  the  central  station  for  this 
line  out  of  Genoa.  Ills.  Serial,  ist  part. 
3000  w.  Ing  Fcrro — May  16,  1910.  No. 
I4«=52  D. 
Locomotives. 

Electro-Mechanical  Locomotives.  A.  P. 
Chalklcy.  Illustrated  discussion  of  the 
possibilities  of  combination  electric  pro- 
pulsion. 2000  w.  Cassicr's  Mag — June, 
19 10.     No.  14638  B. 

Running  a  N.  Y.,  N.  II.,  &  II.  Electric. 
W.  P>.  KDUwenhovcn.  Kricf  description 
of  the  equipment  and  operation  of  one  of 
these  electric  locomotives.  Ills.  2500  w. 
Ry  &  I^c  luigng — June,  19 10.  No.  14584  C. 

J'he  I'^lcctric  Locomotives  of  the  Wen- 
gcrn  Alf)ine  Railway  (Die  elektrischen 
Lokomotivcn  der  Wcngcrnalpbahn).  H. 
.Morgcnthakr.  Description  of  locomotives 
for  a  Swiss  rack  railway.  Ills.  4000  w. 
Schwciz  Ban — May  28,  19 10.    No.  14885  B. 

i'Jcctric  Locr)niotivcs  on  the  Dcssau-Bit- 
tcrfcld  Line  (Die  Lokomotiven  der  elek- 
trischen Zugfordcrungsanlage  Dessau-Bit- 
Icrfcld).  VV.  lieydcn.  Describes  passen- 
ger and  freight  locomotives.  Ills.  ■2$oo  w. 
EIck  Kraft  u  Bahnen — May  24,  19 10.  No. 
iSf/)j  1). 
Maintenance. 

Care  and  llarnlling  of  I-'lcctrical  I''(|nip- 
mcnt,  New  \'(»rk  Cititral  ik  Hudson  River. 
J*'.  E.  Lister.  Discribcs  interesting  fea- 
tures of  care  ff)tni(l  necessary  in  the  main- 
tenance of  the  c(|tiipment  for  the  58  miles 
of  its  electric  division  into  New  York 
City.    4000  w.    Ry  Age  Gaz — June  3,  1910. 

\o.    145.17. 

Management. 

The  Transportation  Department  of  the 
Metropolitan  Street  Railway,  New  York. 
An  illustrated  account  of  improvements  in- 
troduced in  the  transportation  methods. 
3000  w.  Eire  Ry  Jour — June  25,  1910.  No. 
1 5 1 5 1 . 
Mono-Rail. 

i  he  Mechanical  Principles  of  Brennan's 


Mono-Rail  Car.  Henry  T.  Eddy.  Aims 
to  develop  the  mathematics  and  physics  of 
the  gyroscope,  and  their  application  to  this 
car.  Ills.  5000  w.  Jour  Fr  Inst — June, 
19 10.    No.  14922  D. 

Mono- Rail  ways  (Einschienenbahnen).  E. 
A.  Ziffer.  A  review  of  the  various  sys- 
tems proposed.  Ills.  5200  w.  Mit  d 
Ver  f  d  Ford  Lokal  u  Strassenbahnwesens 
—April,   1910.     No.   14853  F. 

Operation. 

Passenger  Traffic  Handling  on  Elevated 
Trains  at  the  Manhattan  Terminal  of  the 
Brooklyn  Bridge.  Explains  the  highly 
efficient  train  and  passenger  handling  sys- 
tem that  has  been  developed  to  meet  the 
unusual  requirements.  2000  w.  Eng  News 
— May  26,  1910.     No.  14401. 

Railless. 

Railless  Traction.  Harry  England.  Dis- 
cusses the  use  for  suburban  car  service. 
4000  w.  Tram  &  Ry  Wld — June  2,  1910. 
No.  15114  B. 

The  Trackless  Trolley  System  in  Italy. 
Illustrates  and  describes  details  of  the  Fi- 
lovia  system  in  Italy.  700  w.  Tram  &  Ry 
Wld — June  2,  1910.     No.  151 11  B. 

Mercedcs-Stoll  Trackless  Trolley  Sys- 
tem. Illustrates  and  describes  applica- 
tions of  this  system,  giving  details  of  lines 
at  work.  800  w.  Tram  &  Ry  Wld — June 
2,  1910.     No.  151 10  B. 

Subway  Cars. 

Center  Side  Door  Steel  Cars  for  New 
York  Subway.  Illustrated  detailed  de- 
scription. 3000  w.  Elec  Ry  Jour — June 
18,  1910.     No.  14968. 

Subway  Signalling. 

Speed  Control  Signals  on  the  Interlxir- 
ough.  Extracts  from  a  talk  by  J.  M.  Wal- 
■dron  on  the  arrangements  introduced  on 
the  express  tracks  of  the  subway  in  Man- 
hattan by  which  trains  can  safely  be  run 
closer  together.  1200  w.  Ry  Age  Gaz — 
June  17,  19 10.     No.  14979. 

Track  Maintenance. 

Some  Suggestions  for  I'.conomical  Track 
Maintenance  and  Construction.  Martin 
Schreibcr.  Illustrated  discussion  of  prac- 
tical ideas  in  connection  with  track  work. 
2200  w.  Elec  Ry  Jour — June  iS,  1910. 
No.    14967. 

Trolley  Lines. 

Brooklyn  Line  Department — The  Novel 
Iron-Bar  (Overhead  Construction.  Illus- 
trated description  of  this  bar  construction, 
which  is  used  wherever  traffic  is  heavy  and 
at  important  intersections.  800  w.  Elec 
Ry  Jour — June  11,  1910.  Serial,  ist  part. 
No.   14673. 

Wire  Suspension. 

I'llectric  Railway  Catenary  Trolley  Con- 
struction. W.  N.  Smith.  Reviews  cur- 
rent practice,  calling  attention  to  features 
that  seem  to  be  open  for  discussion.  Ills. 
0000  w.  Pro  Am  Inst  of  Elec  Engrs — 
June,  1910.    No.  14954  F. 
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Alliance  Industrielle.     m.     Brussels. 

American   Architect,     w.     New  York. 

Am.  Engineer  and  R.  R.  Journal,     m.     New  York. 

American  Jl.  of  Science,  in.  New  Haven,  U.   S.  A. 

American  Machinist,     v).     New  York. 

Anales  de  la  Soc.  Cien.  Argentina,  m.  Buenos  Aires. 

Annales  des  Fonts  et  Chaussecs.     m.     Paris. 

Ann.  d  Soc.  Ing.  d  Arch  Ital.     s-m.     Rome. 

Architect,     w.     London. 

Architectural   Record,     m.     New   York. 

Architectural  Review,     s-q.     Boston. 

Architect's  and  Builder's  Magazine,  m.  New  York. 

Australian  Mining   Standard,     w.     Melbourne. 

Autocar,     w.     Coventry,  England. 

Automobile,     w.     New  York. 

Automotor  Journal,     w.      London. 

Beton  und  Eisen.     qr.     \'ienna. 

Boiler  Maker,     m.     New  York. 

Brass  World,     m.     Bridgeport,  Conn. 

Brickbuilder.     m.     Boston. 

Builder,     to.     London. 

Bull.   Bur.   of  Standards,     qr.     Washington. 


Bulletin  de  la  Societe  d'Encouragement.  in.  Paris. 
Bulletin  of  Dept.  of  Labor,     b-m.     Washington. 
Bull,  of  Can.  Min.   Inst.     qr.     Montreal. 
Bull.   Soc.   Int.  d'Electriciens.     m.     Paris. 
Bulletin  of  the  Univ.  of  Wis,,  Madison,   U.    S.   A. 
Bull.   Int.    Railway  Congress,     m.     Brussels. 
Bull.  Scien.  de  I'Assn.  des  Elevcs  des  Ecolcs  Spec. 

m.     Liege. 
Bull.  Tech.  de  la  Suisse  Romande.  s-m.   Lausanne. 
California  Jour,  of  Tech.     m.     Berkeley,  Cal. 
Canadian  Architect,     m.     Toronto. 
Canadian  Electrical  News.     m.     Toronto. 
Canadian  Engineer,     w.     Toronto  and  Montreal. 
Canadian  Mining  Journal,     b-w.     Toronto. 
Cassier's  Magazine,     in.     New  York  and  London. 
Cement,     in.     New  York. 
Cement  Age.     m.     New  York. 
Central   Station,     m.     New  York. 
Chem.    Met.    Soc,   of   S.   Africa,    in.   Johannesburg. 
Clay  Record,     s-m.     Chicago. 
Colliery  Guardian,     to.     London. 
Commercial    \'chicle.     in.     New  York. 
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Compressed  Air.     m.     New  York. 

Comptes  Rendus  de  1'  Acad,  des  Sciences,  w.  Pans. 

Cornell  Civil  Engineer,     m.     Ithaca. 

Deutsche  Bauzeitung.     h-w.     Berlin. 

Die  Turbine,     s-m.     Berlin. 

Domestic  Engineering,     w.     Chicago. 

Economic  Geology,     m.     New  Haven,  Conn. 

Electrical  Age.     m.     New  York. 

Electrical   Engineer,     m.     London. 

Electrical    Engineering,     w.     London. 

Electrical  Review,     w.     London. 

Electrical   Review,      w.      New   York. 

Electric  Journal,     m.     Pittsburg,  Pa. 

Electric  Railway  Journal,     w.     New  York. 

Electrical  World,     w.     New  York. 

Electrician,      w.      London. 

Elcctricicn.       w.      Paris. 

Elektrische  Kraftbetriebe  u   Bahnen.   w.   Munich. 

Elektrochemische   Zeitschrift.      m.      Berlin. 

Elektrotcchnik  u  Maschinenbau.     zv.     \'ienna. 

Elcktrotcchnische    Rundschau,     w.     Potsdam. 

Elettricita.     w.      Milan. 

Engineer,     w.     London. 

Engineering,     w.      London. 

Engineering-Contracting,     w.     New    York. 

Engineering  Magazine,   m.  New  York  and  London. 

Engineering  and  Mining  Journal,  w.  New  York. 

Engineering  News.  w.   New  York. 

Engineering    Record,      w.     New    York. 

Eng.  Soc.  of  Western  Penna.  m.  Pittsburg,  U.  S.  A. 

Foundry,     m.      Cleveland,   U.   S.  A. 

Genie  Civil,     w.     Paris. 

Gicsscrci-Zcitung.     sm.     Berlin. 

Glascrs   Ann.    f  Gcwerbc  &   Bauwcsen.   .v-;>i.    I?trlin. 

Heating  and    Ventilating   Mag.   m.    New   York. 

Horseless  Age.     VJ.     New  York. 

Ice  and  Cold   Storage,     m.     London. 

let  and  Refrigeration,     m.     New  York. 

II  Ccmrnto.     s-m.     Milan. 

Industrial  World,     w.     Pittsburg. 

Ingcgncria   I'crroviaria.     sm.     Rome. 

Ingenicur.     to.     Hague. 

Insurance   Engineering,     w.     New  York. 

Int.  Marine  Engineering,     m.     New  York. 

Iron  Age.     to.     New  York. 

Iron  and  C!(>al   Trades   Review,     w.      London. 

Iron  Trade  Review,     xv.     Cleveland,  U.  S.  A. 
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THE  ROUTING  DIAGRAM  AS  A  BASIS   FOR  LAYING 
OUT   INDUSTRIAL   PLANTS. 

By    Charles   Day. 

Mr.  Day's  article  is  an  im])orlant  part  of  the  systematic  and  comprehensive  study  of  the 
"Planning  anil  Building  of  Industrial  Plants"  which  was  begun  in  The  Engineering  Mag- 
azine a  year  ago,  and  was  continued  by  the  analysis  of  "Machine-Tool  Equipment  for 
Metal-Working  Plants"  presented  in  our  June  and  July  issues.  The  entire  series,  enlarged, 
adapted  and  revised,  will  soon  be  published  in  book  form. — The  Editors. 

THE  primary  purpose  of  this  article  is  to  call  attention  to  the 
advantages  that  can  be  derived  from  the  use  of  the  graphical 
routing  diagram  as  a  basis  for  the  planning  of  industrial 
plants.  This  diagram,  as  its  name  implies,  indicates  the  paths  or 
routes  followed  by  the  materials  of  manufacture  when  passing  from 
their  crude  to  their  finished  state,  and  in  its  final  development  it  abso- 
lutely defines  the  plant  in  all  particulars  of  layout. 

Many  industrial  plants  are  seriously  handicapped  through  the 
fact  that  the  arrangement  of  their  departments  and  equipment  im- 
poses operating  expenses  that  are  almost  prohibitive.  If  errors  are 
made  in  the  selection  of  certain  machines  or  other  detail  features, 
they  can  usually  be  corrected  at  comparatively  small  expense.  On 
the  other  hand,  if  the  arrangement  of  departments  and  equipment, 
and  therefore  the  character  of  the  buildings,  has  been  incorrectly 
solved,  the  resulting  plant  may  be  such  as  practically  to  prohibit  the 
establishment  of  correct  conditions  unless  a  very  great  monetary  loss 
is  incurred.  It  is  becoming  generally  appreciated  that  this  is  a  ques- 
tion deserving  the  utmost  consideration,  and  as  the  efficiency  of  a 
given  plant  is  governed  primarily  by  the  manner  in  which  its  layout 
is  worked  out,  a  method  that  has  been  found  to  be  sound  would  ap- 
pear to  merit  considerable  attention. 

The  first  step  when  preparing  to  lay  out  an  industrial  plant  is, 
of  course,  to  b^cpmp  tlioroughly  conversant  with  all  the  manufac- 
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taring-  requirements  imposed  bv  the  particular  business  to  be  housed. 
This  phase  of  the  subject  was  discussed  at  considerable  length  in  a 
series  of  papers  entitled  "The  Planning  and  Building  of  Industrial 
Plants,"  published  in  The  ExXgineering  Magazine  September  to 
December,  1909.  When  working  up  the  layout,  it  is  of  primary  im- 
portance that  all  these  detail  factors  should  be  considered  collectively 
so  that  their  inter-relationships  can  be  properly  discerned.  The 
graphical  method  allows  of  this  more  readily  than  any  other. 

Figure  i  is  presented  as  an  illustration  of  the  routing  diagram 
in  its  most  elemental  form.  It  pertains  to  a  series  of  conditions  not 
particularly  unlike  those  very  frequently  presented.  In  the  upper 
left-hand  corner  is  shown  in  plan  a  factory  used  exclusively  for  the 
manufacture  of  pianos.  All  the  buildings,  except  the  one  marked  with 
the  letter  "F,"  were  in  existence  at  the  time  the  work  was  under- 
taken. The  object  in  view  was  the  establishment  of  conditions  more 
favorable  to  economical  manufacture  of  pianos  than  were  afforded 
by  the  existing  layout,  which  was  the  result  of  a  growth  extending 
over  many  years  but  not  in  accordance  with  any  definite  plan  for 
the  ultimate  development.  In  addition,  a  very  material  increase  in 
output  was  to  be  provided  for.  The  product  consisted  of  pianos  of 
both  grand  and  upright  types,  but  for  the  purpose  of  simplicity  the 
lines  on  the  diagram  have  been  drawn  in  for  grand  pianos  only. 

A  grand  piano  is  composed  of  a  number  of  j)rincrpal  units,  only 
seven  of  wliich  \vc  need  consider.  The  essential  parts  of  five  of 
these,  viz. ;  the  top,  rast,  rast  bracing,  rim,  and  keyboard,  are  made  of 
lumber  and  so  start  in  llieir  crude  shape  at  the  lumber  pile.  The 
plates  are  made  of  metal,  and  in  this  case  the  preliminary  operations 
were  performed  in  a  shop  not  a  part  of  the  group  of  buildings  in 
fjuestion.  'i"he  sounding  boards  were  also  made  at  another  shop. 
The  location  of  the  main  hinil)(,r  storage  was  originally  as  shown 
Gtf  the  plan,  but  tht-  disj)osition  of  the  space  in  buildings  1),  C,  U 
and  I'',  was  (juite  different  from  that  indicated.  'I'lie  first  diagram 
f)repare(I  showed  as  accurately  as  was  i)ossible  the  manner  in  which 
the  materials  progressed  through  the  plant  at  the  time  of  the  initial 
investigations,  and  a  study  of  this  diagram  formed  the  basis  for  a 
series  of  revised  layouts.  These  showed  the  paths  of  travel  in  two 
directions  only,  from  floor  to  fioor  and  in  a  direction  parallel  to  the 
front  property  line,  as  it  was  necessary  to  establish  broad  relation- 
ships before  taking  up  the  routing  in  detail.  The  floor  space  re- 
(|uired  for  the  estimated  increase  in  output  was  appn^ximated  and. 
as  buildings  1),  C,  !'>  and  F  were  satisfactory  for  general  mamifac- 
turiiig  pur|)oses,  it  was   found  to  be  i)ractic.al)lc  to  dispose  of  their 
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lliioi.s  ill  ;i  in.iiiinT  ])v>{  adapted  to  tlir  rontiii.L;  ol  llir  pi'udiu't.  I  lie 
stiidie.s  >li»»\\(.'d  tlu'  dt'>iral)ilit\  of  cxtcndiiiL;-  the  plaiil  a1  llu'  point 
indicated  on  tlu-  plan  1)\  hnildinL;  I',  i'inally,  diagrams  sliowiniL;  the 
varions  lloois  in  plan  were  ])rei)arcd,  but  insot'ar  as  is  allowed  'by  a 
diai;rani  sliowini;  ronlini;  in  elevation  unl)-,  the  final  arran^^'ement  is 
shown  by  l'"ii;ure  i.  The  secjuencc  of  the  ])rincipal  operations  is  in- 
choated as  well  as  the  ])()ints  whei'e  the  varions  iniits  are  assembled. 

W  bile  a  (liai;i'ani  which  is  carried  out  in  no  i^reater  detail  than 
Mtrnre  i  gives  comparatively  little  information  that  is  of  s])ecific 
vahie  as  a  basis  foi-  the  design  of  buildings  and  installation  of  equip- 
ment, yet  it  is  a  key  to  the  manufacturing  problems  as  a  whole  and  a 
useful  and.  in  fact,  a  necessary  step  toward  the  final  solution. 

When  decisions  have  been  reached  as  to  the  areas  of  departments, 
their  general  arrangement,  and  whether  or  not  they  must  be  located 
on  the  ground  floor,  and  wdien  the  necessary  trucking  and  railroad 
facilities  have  been  defined  and  a  site  tentatively  chosen,  a  more  ad- 
vanced form  of  routing  diagram  can  be  prepared  than  was  illustrated 
by  Figure  i.  If  the  building  is  of  the  single-story  type,  the  routing 
can  be  satisfactorily  shown  in  a  manner  indicated  by  Figure  6,  but 
if  the  buildings  are  multiple-story  this  method  requires  the  prepara- 
tion of  wdiolly  separate  diagrams  for  each  floor  and  the  advantages 
of  graphical  representations  are  not  nearly  so  pronounced. 

Figure  3*  exemplifies  the  proper  manner  of  recording  graphically 
the  routing  of  the  product  in  multiple-story  buildings.  Of  course,  in 
actual  practice  the  same  result  can  be  approximated  through  show- 
ing the  floors  in  outline  perspective  as  in  Figure  4,  leaving  out  the 
building  detail.  Diagrams  of  this  character  should  be  made  prior 
to  locating  individual  machines  and,  in  fact,  they  become  the  guide 
for  the  performance  of  this  work.  The  departments  need  to  be  con- 
sidered individually  only  when  locating  machine  equipment,  and  the 
routing  diagrams  showing  the  progress  of  materials  from  machine 
to  machine  represent  the  last  step  to  which  the  work  can  be  carried. 

We  will  now  consider  the  principal  factors  which  brought  about 
the  diagram  illustrated  by  Figure  3.  In  this  case  the  plant  indicated 
by  the  perspective  comprises  entirely  new  buildings  to  accommodate 
a  business  formerly  conducted  in  another  factory.  The  broad  require- 
ments for  which  the  ])lant  was  laid  out  were  a  daily  output  of  150 
dozen  rough  stifif  hats,  300  dozen  finished  stifif  hats,  100  dozen  rough 
soft  hats,  and  150  dozen  finished  soft  hats,  making  700  dozen  or 
8,400  hats  per  day.  It  should  be  explained  that  rough  hats  are  made 
bv  certain  manufacturers  for  customers  who  desire  to  perform  the 


*  Fig.   3   is   a   folding   insert   facing   page   816. 
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finishing  operations  themselves.  These  finishing  operations  com- 
prise, for  stiff  hats,  operations  29  to  42  and  for  soft  hats,  21  to  31 
inclusive  (see  F'igure  3).  It  will  not  be  necessary  to  consider  all  of 
the  operations  individually.  The  preparation  of  the  chart  required 
only  such  knowledge  concerning  the  detail  methods  employed  as  was 
necessary  to  give  a  thorough  understanding  of  the  manner  in  which 
hats  are  made.  The  problem  primarily  was  to  plan  a  factory  that 
would  immediately  provide  for  the  output  of  hats  specified  above 
and  also  provide  for  reasonable  growth  of  departments. 

The  preliminary  routing  studies  revealed  the  fact  that  the  work 
of  the  manufacturer  comprises  three  clearly  defined  series  of  opera- 
tions :  first,  those  dealing  with  the  skins  from  which  the  fur  is  ob- 
tained for  making  the  hats,  including  the  removal  and  preparation  of 
the  fur;  second,  the  forming  and  shaping  of  the  hat  body  up  to  a 
point  where  the  "rough"  hat  is  produced ;  and  third,  the  finishing 
operations  that  must  be  performed  upon  the  rough  hat  body  in  order 
to  bring  about  the  final  product. 

The  first  series  of  operations  comprises  operations  i  to  4  in- 
clusive for  both  soft  and  stiff  hats.  Operations  2,  3,  and  4  represent 
in  each  case  a  series  of  distinct  processes  performed  in  part  by  labor 
but  principally  by  special  machinery.  After  the  fur  and  hair  have 
been  cut  from  the  skin,  it  is  imperative  that  it  should  not  come  in 
contact  with  water.  Inirther,  the  blowing  which  is  done  for  the  pur- 
pose of  removing  the  hair  from  the  fur  is  performed  in  machines 
made  uj)  of  a  series  of  compartments  into  wdiich  air  is  blown  and, 
owing  to  the  speed  at  which  the  fans  operate,  a  reasonably  substan- 
tial foimdation  is  required.  As  the  blowing  equipment  occupies  a 
very  considerable  part  of  the  total  sj)ace  required  for  the  i)erformance 
of  the  operations  in  fiuestion,  the  nature  of  the  enclosure  used  to 
liouse  them  should  be  suited  primarily  to  the  recjuirements  imposed 
by  it.  In  tliis  case  it  was  decided  to  arrange  the  blowers  in  series 
of  twelve  sections,  running  paralk'l  and  across  (he  l)uil(ling. 

'I'he  second  series  f)f  oj)erati(^ns  comprises  numbers  5  to  28  in- 
clusive, which  are  characterized  by  the  fact  tliat  the  principal 
processes  in  this  group  are  effected  through  the  alternate  wetting 
and  drying  of  the  product  from  which  the  hats  are  made.  ( )j)era- 
tion  6  forms  the  loose  dry  fur  into  the  felt  body  which  is  the  first 
definite  form  assume<l  by  the  jjrochui  wlien  making  stiff  or  soft  hats 
(h'igure  2).  This  is  accomplishiMl  by  feeding  the  fur.  which  has 
been  [)reviously  weighed,  into  \\)c  top  of  a  cylindrical  shell  about  4 
feet  in  diameter  and  5  feet  high,  at  the  bottom  of  which  is  a  rotating 
table  that  carries  a  finel\'  perforated  copper  cone  about  24  inches  in 
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lieii^lit.  Tlic  fur  (.'nti'iini;  llic  cylinder  in  a  fnu-ly  divided  state  is 
deposited  ai^ainsl  tliis  eopper  cone  by  means  of  the  suction  created 
hy  an  exhaust  fan,  wliieli  draws  the  air  tlirouj^h  the  perforations 
and  down  throni(h  an  openin*^  in  the  spindle  of  the  rcjtating  taljle. 
The  rotary  motion  is  onl\  for  the  purpose  of  assuring  the  deposit  of 
a  uniform  layer  of  fur  upon  the  cone.  When  the  requisite  amount 
('f  fni'  has  been  so  dejjosited,  the  cylindrical  shell  is  oj)ene(l,  wet 
cloths  are  wrapped  around  the  cylinder  to  hold  the  fur  in  i)lace,  and 
it  is  tluMi  lowered  into  a  tank  of  hot  water.  This  dipping  starts  up 
the  felting  action  wdiich  is  the  basic  princii)le  upon  which  the  manu- 
facture of  hats  of  this  kind  depends.  Each  individual  fibre  of  the 
fur  shows,  under  microscoi)ic  examination,  numerous  small  barbs. 
The  individual  fibres  are  worked  together  by  the  interlocking  of 
these  barbs  during  the  immersions  in  hot  water  and  the  subsequent 
hardening  and  sizing  processes,  which  merely  consist  in  working  or 
kneading  the  hat  bodies  upon  a  bench  or  in  machines. 

This  group  of  operations  contains  the  stiiYening  processes,  num- 
bers 15,  16,  17,  and  18,  which  in  reality  form  a  distinct  sub-group 
by  themselves.  The  presence  of  large  quantities  of  alcohol  intro- 
duces a  considerable  fire  hazard  and,  in  addition,  the  equipment  re- 
quired for  this  work  necessitates  special  building  features.  Except 
for  these  stiffening  operations,  it  w^ill  be  seen  that  the  processes  of 
the  second  group  merely  subject  the  felt  body  to  a  series  of  gradual 
changes  in  shape  in  a  manner  that  necessitates  repeated  water  im- 
mersions. Therefore,  the  work  is  characterized  by  the  fact  that  large 
amounts  of  very  hot  water  are  used,  requiring  special  provision  for 
drainage  and  ventilation  and  calling  for  complete  segregation  from 
the  first  and  third  series  of  operations,  in  connection  with  which  the 
complete  absence  of  w^ater  is  a  necessity.  Another  feature  pertain- 
ing to  this  part  of  the  work  is  that  all  the  product  passing  through 
the  processes  just  referred  to  is  upon  stock  orders  rather  than  upon 
customers'  orders  and,  while  this  condition  might  not  prevail  in  an- 
other hat  factory,  it  was  an  established  practice  in  this  instance. 

Operations  29  to  44  for  the  stiff  hats  and  21  to  33  for  the  soft 
hats  are  all  performed  through  the  medium  of  dry  heat — at  least, 
those  that  have  to  do  with  changing  the  form  of  the  crown  or  brim. 
Further,  whereas  the  hats  are  made  for  stock  orders  during  the  sec- 
ond series  of  operations  and  can  be  stacked  in  piles  one  over  the 
other,  so  requiring  very  little  room  for  storage  between  operations, 
during  the  third  series  they  are  made  for  customers'  orders  and  must 
be  handled  in  much  smaller  lots :  and  as  the  crowns  have  been  formed 
they  must  be  stored  individually   in  special  racks  provided   for  the 
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purpose.  Consequently,  when  in  transit  they  occupy  a  large  amount 
of  floor  space  as  compared  with  that  needed  prior  to  the  formation 
of  the  rough  hat  body. 

Several  diagrams  were  prepared  before  the  final  one  illustrated 
by  Figure  3  was  produced.  It  will  be  seen  that  a  separate  building 
is  provided  for  the  first  series  of  operations,  including  also  the  first 
operation  of  the  second  series,  viz.,  the  forming  and  hardening  of 
the  hat  body.  Operation  6  is  housed  in  the  same  building  as  opera- 
tions T  to  5,  because  the  fur  should  be  carried  the  least  distance  pos- 
sible between  blowing  and  forming,  and  also  because  a  structure 
suitable  for  the  installation  of  blowing  machines  is  adapted  also  for 
the  comparatively  heavy  forming  equipment.  Further,  these  two 
types  of  ecpiipment  require  the  major  portion  of  the  power  needed 
for  the  entire  plant;  so,  as  the  direct  drive  had  been  decided  upon, 
it  was  considered  advisable  to  locate  them  in  as  close  proximity  as 
possible  and  near  the  engine  room.  There  are  no  industrial  objec- 
tions to  the  use  of  a  nuiltiple-story  building  for  these  operations;  in 
fact,  a  study  of  the  diagram  will  show  that  such  a  structure  has  cer- 
tain advantages;  consequently  a  three-story  building  was  adopted. 

The  re(|uirements  of  the  operations  comprising  the  second  grou]), 
exclusive  of  the  stiffening  processes,  were  such  as  to  make  a  single- 
story  building  with  ade(|uate  roof  ventilation  and  floor  drainage 
])referable.  'Hie  locations  of  the  various  de|)artments  were  worked 
out  with  a  view  to  niiiiimi/ing  ihe  travel  of  the  hat  bodies  and  at 
the  same  time  making  possible  the  use  of  but  one  dry  room  serving 
both  stiff  and  soft  hats.  It  will  be  seen  that  the  dry  room  is  located 
in  the  renter  of  the  building,  and  although  all  the  soft  hats  and  stiff 
hats  must  go  into  this  department  four  times  before  they  pass  to  the 
third  and  last  series  of  operations,  this  is  accomplished  with  a  mini- 
nniin  of  li.iiidling.  Theie  are  six  means  of  enlianee  or  exit  to  the 
drv  room,  allowing  prarliealU  a  eontinuons  movement  (">{  material  in 
well  defined  diieetions  and  obviating  the  possibility  of  congestion. 

The  stiffening  operations  are  housed  in  a  separate  fireproof  en- 
closure designed  especially  for  this  purpose  and  separated  from  the 
lest  of  the  plant  in  older  to  confine  the  area  subjected  to  extra- 
ordinary  fire   risk. 

It  has  been  pointe(|  out  bi'fore  that  a  very  considerable  amount 
of  space  is  ocen|)ied  in  coiineiMion  with  the  third  series  i^i  operations 
for  hats  in  ti'ansit.  and  ^^\\  this  acct)unt  the  total  tloor  area  is  much 
greater  th.in  is  recpiired  for  the  preceding  group.  I'urther,  there  is 
a  great  deal  of  the  work  that  is  performed  upon  benches  which  rc- 
(|uire<i  vei\   <^oo(l  light.     Theid'oie,  it  was  decided  t(^  adopt  a  three- 


1"1G.    2.       STAGES    IN    THK    MANUFACTURE   OF    STIFF    HATS. 

A.    rabbit   fur   after   operation   No.    3;    B,   rabbit   fur   after  blowing,   operation    No.    4;    C, 
bat        body    after    operation    No.    G;    1),    bat    body    after    oi)eration    No.    14;    E,    Iiat    l)0(ly 
after  operation   No.   23;    F,   bat   body   after   o])eration    No.    24 ; 
G,   bat   body   after  ojjeration    No.   28. 
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story  building,  in  order  to  combine  the  necessary  floor  space  and 
bench  room  along  windows  and  at  the  same  time  a  desirable  rout- 
ing of  the  materials.  It  w^ill  be  seen  that  considerably  more  space 
is  required  for  finishing  the  stiff  hats  than  for  the  soft  hats.  In 
order  to  keep  the  two  kinds  of  work  segregated,  the  first  and  second 
floors  are  utilized  for  the  former  and  the  third  floor  for  the  latter. 
These  finishing  operations  which  are  performed  in  the  building  to 
the  extreme  right  of  the  diagram  constitute  a  complete  business  in 
themselves.  The  rough  hats  are  stored  in  the  first  floor  directly  in 
the  foreground  of  the  perspective,  and  are  shipped  from  the  finished- 
stores  department  located  at  the  far  end  of  the  same  floor  and  directly 
adjoining  the  railroad  siding. 

While  it  was  not  practicable  to  include  in  diagram  No.  3  a  very 
great  amount  of  detail,  yet  it  should  be  pointed  out  that  it  is  through 
the  medium  of  such  a  diagram  that  the  over-all  dimensions  were 
fixed  and  building  characteristics  determined.  It  will  be  clear,  after 
it  has  'been  studied  in  detail,  that  every  square  foot  of  floor  space  is 
provided  for  a  specific  purpose,  so  that  the  expenditures  for  the  plant 
were  confined  strictly  to  those  needed  for  the  output  immediately  de- 
sired. In  order  to  comply  with  this  requirement,  the  building  pro- 
vided for  the  second  series  of  operations  was  designed  to  the  dimen- 
sions indicated  rather  than  a  single  rectangle  in  outline.  It  will  also 
be  noted  that  the  second  and  third  floors  of  the  finishing  building 
have  been  set  back  so  as  to  j)r(>vide  just  the  areas  needed.  How- 
ever, the  plant  can  be  extended  readily  to  provide  for  growth,  with- 
out necessitating  a  rearrangement  of  departments,  except  for  the 
e(|uipment  used  in  connection  with  operations  10,  11,  and  12.  This 
would  have  to  be  moved  into  an  extension  of  the  building  in  order 
to  allow  for  the  growth  of  the  dry  room.  In  general  the  buildings 
for  the  first  and  third  series  of  operations  would  be  extended  into 
tlu'  forc^roniid  of  tlu-  illu^tialion,  ami  llie  building  for  the  second 
series  oi  opi-i-atioiis  would  be  extended  at  either  or  both  ends,  de- 
pending upon  vvhethei-  the  increase  was  in  stiff  or  soft  hats  or  both, 
'file  only  limiting  factors  in  the  extension  of  the  plant  as  a  whole 
arc  those  imj)ose(l  i)y  the  li)iali<»n  of  the  stiffening  building  and  the 
size  of  the  pn)i)crty.  'flie  hat  industry  is  a  particularly  good  one 
to  refer  to  as  a  means  of  illn>trating  the  advantages  of  the  graphical 
muting  diagram,  as  the  process  work  consists  in  a  large  measure  of 
I  lie  performance  of  work  upon  but  a  single  aitic-le.  causing  its  grad- 
ual change  from  the  first  felt  cone  to  the  tinished  hat.  In  the  ma- 
jority of  industries  work  must  be  performed  upon  a  great  number  of 
small  i)arts  uliich,  uf  conisf,  makc^  the  fouling  j)rol)lem  a  very  nuicli 
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1.   VEBMITTINU    EXTENSIONS  TO   PLANT  WITHOUT  REARRANGEMENT   OR  LOSS  OF  EFFICIENCY 


77//-:    k'onrixc    diagram. 
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FICJ,    4.       PERSPECTIVE    ROUTING    DIAGRAM,    IN    OUTLINE,    SHOWING    PATHS    FOLLOWED 

DURING    MANUFACTURE    OF    PRINCIPAL    UNITS    ENTERING    INTO 

GASOLINE    AUTOMOBn.ES.       SEE    PAGE    818. 

more  complex  one.  Under  such  circumstances  there  is  almost  sure 
to  be  a  considerable  amount  of  travel  in  a  backward  direction,  and 
the  arrangement  of  departments  and  equipment  that  is  finally  adopted 
will  represent,  at  the  best,  but  a  compromise  of  many  conflicting  con- 
ditions. In  contrast  with  lliis  state  of  affairs,  it  will  be  noted  that 
the  routing  lines  shown  in  I'igurc  3  ])r()gress  uniformly  from  the 
point  where  tlie  work  commences  to  the  shii)i)ing  department,  and 
indicate  to  all  intents  and  purposes  the  actual  paths  over  which  the 
sjiecially  designed  trucks  used  iov  transporting  the  hats  arc  moved. 
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In  actual  |)rartirc'  it  i>  ik'I  U-asiblc  to  work  up  a  iiiiiiihci-  of  alter- 
nati'  (Hajj^ranis  in  as  i^roat  (K-tail  as  tlic  one  that  has  just  liccn  de- 
scribed, hut  a  \cr\  satisfactory  rcsnh  can  he  secured  hy  layinj^"  out 
the  various  Hooi's  of  nuilti|)le-slory  l)uil(hn^s  in  outhne  i)crs])ective, 
inchcatini;'  {\]c  routine;  Hm-s  in  tlie  manner  shown  in  hii^urc  4.  'I'his 
diaijrani.  hke  {\]v  one  illustratinjj^  the  pros^ress  of  the  materials 
thi'ou^h  tlie  liat  factorw  shows  the  phmt  as  a  wliolc  l)nt  does  not 
i;i\e  in  detail  the  actual  routini;"  that  would  take  i)lace  within  indi- 
vidual de])artments.  Nor  has  any  attempt  been  made  to  route  the 
individual  parts,  nnnrbcring"  several  'thousand,  that  enter  into  the 
construction  of  a  complete  .gasoline  automobile.  The  diagram  is  in 
reality  but  a  "ke\"  indicatini;-  tlie  ])rincipal  ])aths  of  travel  of  ma- 
terials from  the  point  where  they  are  received  until  they  ix-ach  the 
shippin,^'  department  in  their  completely  assembled  state.  The  de- 
tail routing  for  such  a  ])lant  must  be  shown  on  large-scale  drawings 
of  individual  departments.  Figure  5  is  a  perspective  view  showing 
the  exterior  of  the  plant  as  a  whole. 

A  diagram  illustrating  the  fullest  application  of  the  routing  prin- 
ciple is  illustrated  by  Figure  6,  which  shows  the  layout  of  a  plant 
used  for  the  manufacture  of  wagon  and  carriage  axles.  In  this  in- 
stance the  location  of  each  piece  of  equipment  is  clearly  indicated  on 
the  blue  print  and  the  routing  lines  show-  the  exact  paths  followed 
by  materials  from  the  point  where  they  are  received  until  finished 
and  ready  for  assembling  with  wheel  boxes.  This  illustration  was 
chosen  as  it  represents  a  plant  comi)]ete  in  every  particular. 

A  consideration  of  the  series  of  diagrams  which  accompany  this 
article  will  serve,  I  am  sure,  to  emphasize  the  fundamental  impor- 
tance of  the  routing  problem  as  bearing  upon  the  laying  out  of  in- 
dustrial plants.  In  order  to  develoj)  the  routing  scheme  properly 
one  must  make  a  thorough  study  of  all  the  more  important  factors 
entering  into  the  business  that  is  to  he  housed,  and  on  this  account 
the  routing  diagram  forms  the  logical  basis  upon  which  to  develop 
and  reconcile  all  detail  considerations,  for  it  is  in  this  })articular  that 
they  all  have  a  common  ground.  The  j^roblem  is  in  its  essence  one 
of  determining  the  inter-relationships  which  should  exist  among  an 
aggregation  of  acts  and  operations  in  order  to  accomplish  a  given 
result  wdth  maximum  economy.  Now,  in  order  to  determine  whether 
a  given  series  of  acts  or  operations  is  a  desirable  one,  it  is  imperative 
to  consider  the  effects  produced  by  each  ui>on  those  that  follow,  for 
the  conditions  existing  at  every  stage  are  the  result  of  all  prior  acts 
or  operations.  Therefore,  the  primary  ])roblem  that  confronts  the 
engineer  engaged   upon   this   work   is   to    f(^recast   accurately   results 
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tli.it  will  ImIIow  ii  mlaiii  pi" xH-diirt-s  aic  cairicd  out,  and  this  can 
he  done  oidy  he  t^ uisidcrini^-  in  rc\L;'nlar  sequence  causes  and  effects, 
C()ininencin,i(  with  ihc  inilial  factor.  ("onsc(|Ucntl\ .  the  work  must 
of  necessit}-  he  handled  in  an  orderly  and  consecutive  manner,  and 
it  the  hahit  of  mentally  ^•roui)ini^  facts  L;ra])ln'cally  is  cultivated  to 
the  point  where  such  imai^es  can  he  i)rom])tly  summoned  into  ex- 
istence, resulting"  conditions  are  much  more  reachly  anticipated. 

One  of  the  principal  factors  enterin*^-  into  modern  methods  of  in- 
dustrial administration  is  that  of  scheduling  the  work  from  a  central 
planning  oflfice  in  a  manner  that  provides  for  the  completion  of  each 
unit  of  work  in  a  certain  time.  It  is  found  that  if  such  a  system  is 
[.roperly  established  great  economies  result  as  compared  with  any 
results  that  are  possible  if  no  regular  schedule  is  enforced.  The 
inij^ortance  of  the  schedule  is  best  illustrated  in  connection  with  the 
operation  of  larg'e  railroad  systems.  They  depend  for  their  very 
existence  upon  the  exact  adherence  to  a  train  schedule  which  defines 
the  arrival  and  departure  of  every  train  at  every  important  point 
upon  the  system.  Such  a  schedule,  however,  can  be  carried  out  only 
after  the  tracks,  terminals,  yards,  and  stations  have  been  laid  out 
strictly  in  accordance  wdth  the  requirements  of  the  schedule  itself. 
In  other  words,  a  routing  diagram  must  be  made  of  the  entire  sys- 
tem, based  upon  the  series  of  schedules  that  it  is  proposed  to  estalj- 
lish.  If  a  certain  degree  of  flexibility  can  be  provided  for,  this  of 
course  must  be  taken  advantage  of;  but  in  any  case  there  will  be 
certain  well  defined  conditions  such,  for  example,  as  the  location  of 
sidings,  distributing  yards,  etc.,  if  it  is  a  single-track  line.  This  is 
a  well  recognized  principle  in  railroading  and  is  fundamental  to  the 
operation  of  practically  all  systems  both  large  and  small.  The  only 
reason  that  it  has  not  been  recognized  as  of  almost  equal  importance 
in  industrial  work,  is  because  an  industrial  plant  can  operate  without 
any  clearly  defined  schedule,  and  therefore  without  any  carefully  pre- 
arranged layout  or  routing  plan.  It  is  not  a  matter  of  the  physical 
safety  of  those  who  ow^n  a  plant  or  are  employed  as  operators,  al- 
though it  may  well  be  one  of  life  or  death  insofar  as  the  well-being 
of  the  business  as  a  wdiole  is  concerned.  Industrial  managers  now 
realize,  as  they  never  have  before,  that  the  scheduling  of  their  work 
is  one  of  the  prime  factors  of  economic  production,  and  that  operat- 
ing expenses  can  be  minimized  only  when  the  plant  has  been  phys- 
ically arranged  in  accordance  with  tlie  requirements  of  the  most 
efficient  schedule. 
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THE   NEW    BUILDING   OF   THE    INSTITUTION 
OF   CIVIL   ENGINEERS. 

Tl  I  \'l   perspective   elevation   opposite   and   the   Jloor   ])lan^   l)elo\v 
and  on  pai;e  824  i^ive  an  idea  of  the  new  building  of  the  In- 
stitution of  Civil  Engineers,  desij^ned  by  Mr.  James  ]\Iiller, 
F.  R.  T.  1).  A.,  to  replace  the  premises  at  25  (ireat  George  St.,  now 
required  for  the  extension  of  the  Government  offices. 
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A    GENERAL   REVIEW    OF  HYDROELECTRIC- 
ENGINEERING  PRACTICE. 

By  I' rank  Kocstcr. 

V.     THE    FINANCIAL    ASPECTS   OF    HYDROELECTRIC    UNDERTAKINGS. 

Mr.  Kocstcr  lure  conchuks  his  scries  begun  in  April  last.  Having  had  early  and  broad 
European  training  in  connection  with  various  kinds  of  power  developments  for  Europe 
and  Asia,  and  having  been  associated  witli  many  such  engineering  enterprises  in  the  United 
States,  Mexico,  and  South  America  during  the  i)ast  ten  years,  he  is  well  qualified  to  give 
sound  opinions  as  to  the  fundamental  re(|uirements  and  the  state  of  the  art,  and  their 
application  in  the  imjjortant  field  of  hydroelectric  development  and  the  conservation  of 
natural   resources. — The  Editors. 

HAVING  covered  in  preceding  papers  the  design,  construction, 
and  operation  of  complete  hydroelectric  plants,  from  the 
harnessing-  of  water  to  the  delivery  of  electric  current  to  the 
consumer,  it  remains  to  close  the  subject  with  an  addendum  on  the 
financial  aspect  of  water  power  developments  and  their  electric  utiliza- 
tion. 

Progress  in  the  development  of  engineering  enterprises  of  all 
kinds  is  stimulated  by  the  interchange  of  ideas  and  the  knowledge  of 
what  is  being  done  the  world  over.  As  it  is  recognized  among  the 
leading  engineers  that  Europe  abounds  in  hydroelectric  developments 
it  is  doubly  important  that  the  engineer  shall  be  familiar  with  foreign 
practice. 

In  Europe  the  limited  coal  supply  early  induced  the  utilization  of 
water  resources,  and  the  various  European  governments  encouraged 
the  movement  by  granting  favorable  franchises. 

As  emphasized  in  the  first  paper  of  this  series,  America  is  a  land 
of  unlimited  possibilities,  is  rich  in  natural  resources  of  all  kinds,  in- 
cluding water-powers,  and  as  our  engineers  always  strive  to  produce 
engineering  work  at  a  record-breaking  rate,  the  United  States  natur- 
ally leads  all  countries  in  water-power  projects  on  a  large  scale.  Great 
financial  resources  being  at  hand,  it  is  possible  to  secure  great  results 
in  a  limited  space  of  time,  and  this  is  done  in  order  to  place  the  propo- 
sition on  a  paying  basis  as  quickly  as  possible,  frequently  regardless 
of  real  economy.  This  sacrifice  is  due  to  the  fact  that  many  engineers 
do  not  take   the  time  to  ponder  over  the  many  small   details  upon 
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wliirli  lln'  (iiial  .siicriv^s  <»l'  tlic  pro])!  >siliuii  trom  a  liiiancial  si  ui(l|);)int 
iiMially  (K'])(.'n(Is.  and  haw  not  lliat  niii\c'rsal  knowledj^c  to  use  as  a 
startinj;"  ])<)int  and  to  hnild  upon  in  tlu-  ])lanninj^  of  ii^rcat  projects,  so 
lliat    future  oN-erlianlini;'  and  remodeling;  nia\   not  l)e  necessary. 

In  conneetion  with  water-power  developments  imieh  ])rcliniinary 
study  is  necessary  as  to  the  drainaj^e  area,  the  possihility  of  collateral 
enterprises  and  projects  (such  as  irrigation,  or  waterways  ff)r  navi- 
i;ation,  river  rei;ulations  and  cil}'  water  supply  J,  the  present  and 
possible  future  market  for  jwwer,  and  further  the  possible  secondary 
power  developments.  With  the  aid  of  ex])ert  eni^'ineers  these  matters 
can  be  ])roperly  and  definitely  determined.  Capitalists  or  corpora- 
tions havini;'  need  of  such  services  should  first  make  thorough  inves- 
tigation as  to  the  responsibility  and  actual  reputation  of  the  consult- 
\ng  and  contracting  engineers.  It  hai)pens  only  too  often  that  ca])i- 
talists  employing  engineers  for  carrying  out  a  project  do  not  again 
engage  the  same  men  for  their  next  proposition,  the  reason  therefor 
probably  being  a  lack  of  thorough  investigation  before  giving  them 
the  first  commission. 

As  the  financial  success  of  any  project  depends  largely  upon  the 
ability  of  the  engineer  and  his  staiT,  it  is  equally  important  to  extend 
the  investigation  in  this  direction.  This  applies  particularly  to  those 
engineering  firms  wdiich  are  obliged,  because  of  lack  of  continuity  of 
their  commissions,  or  for  other  reasons,  to  make  frequent  changes  in 
their  stafif.  !Many  instances  have  occurred  wdiere,  during  the  progress 
of  the  work,  the  engineer  in  charge  or  his  principal  assistants,  for 
some  reason  or  other,  have  left  the  employ  of  the  concern.  The  efifect 
of  such  interruption  in  the  progress  of  the  work  may  readily  be  appre- 
ciated, and  the  trouble  is  usually  due  to  a  lack  of  management  or  gen- 
eralship on  the  part  of  the  engineering  firm.  Often,  for  this  reason, 
the  first  cost  is  excessively  high,  tlie  efficiency  and  economy  in  opera- 
tion do  not  meet  the  expectations,  and  the  enterprise  is  a  failure 
financially.  This  condition  cannot  be  easily  remedied.  It  is  some- 
times efifected,  however,  and  then  at  great  cost,  after  the  plant  has 
been  in  operation  for  a  year  or  UK^re.  This  of  course  may  be  defined 
as  experimenting  i)ure  and  sim])le,  at  the  ex])ense  of  the  capitalist, 
and  this  can  be  avoided  only  1)\'  em])loying  consulting  engineers  in 
the  first  instance  who  have  broad  knowledge  and  exi:)erience. 

CoMiiix.\Tiox    Di:\i:i.()r.Mi:.\TS. 
In  man\-  instances  correct  advance  calculations  might  show  that 
a  proposition  would  be  more  financially  desirable,  if  a  combination 
svstem  formed  the  basis  of  the  scheme.    For  instance,  a  hvdroelectric 
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(!(.'\cl< 'pinciil  inii;lit  l)i'  iiu'(>r|)<  iratcd  willi  a  pn  tposil  ion  lor  tlic  watcr- 
snppK  of  a  c'il\.  llu'  power  plant  Ix-inj^  so  sitnalcd  that  the  discharge 
water  I'lom  llic  tni-hincs  has  snlVu-irnt  head  to  siip])ly,  by  the  gravity 
SNstcni.  a  town  or  n\\  with  its  water  rc(|nircnu'nt^.  In  sf)nic  cases 
tliis  ini_L;lit  mean  that  sonic  of  the  availal)le  head  nia\-  Ijc  lost  to  the 
turbines.  In  ollu'r  case>.  where  there  is  an  abundance  of  water,  that 
for  the  cit\-  snppK'  ina\  l)\-])ass  the  ])o\\er  hou.se,  or  the  discliarged 
water  nia\  be  ])uinped  for  city  purposes. 

An  ideal  s\  stem  which  ma\  be  developed  in  the  interest  of  smaller 
cities,  is  to  utilize  the  water  ])()wer  for  supplying  electric  light  and 
power  as  well  as  for  the  regular  supply  of  water  to  the  city. 

Alany  of  our  arid  sections,  particularly  in  the  western  States,  re- 
quire systems  of  irrigation  and  such  projects  in  connection  with  the 
prior  utilization  of  the  flow  of  water  of  a  stream  for  power  purposes 
would  be  often  desirable  and  would  form  the  basis  of  an  economical 
proposition  considered  from  a  financial  point  of  view.  Here  again 
the  powder  house  may  be  so  situated  that  sufficient  head  is  left  to 
allow  the  discharge  water  to  be  distributed  for  irrigation  over  the 
surroundnig  section ;  or  pumping  stations  using  the  electric  current 
for  driving  the  pumps  may  be  located  at  suitable  points.  This  scheme 
of  pumping  will  make  the  proposition  an  economical  one,  as  the 
pumping  wdll  be  done  at  such  times  as  the  load  at  the  power  house  is 
lightest,  namely,  in  the  summer  time  wdien  a  minimum  amount  of 
current  is  necessary  for  lighting  purposes. 

In  order  to  protect  the  surrounding  country  against  floods,  river 
regulations  often  provide  for  changing  the  course  of  a  stream  and 
often  also  for  raising  the  bed  of  the  stream,  and  in  both  instances  ad- 
vantage may  be  taken,  wdiere  possible,  of  the  additional  head  whicli 
may  be  secured  at  a  certain  point,  by  utilizing  such  head  for  generat- 
ing current. 

In  a  farming  community  the  county  might  utilize  a  hydroelectric 
development  for  supplying,  from  a  central  station,  the  power  needed 
for  farming  on  a  modern  and  scientific  basis,  or  a  number  of  farmers 
may  be  interested  in  the  promotion  of  such  enterprises,  utilizing  the 
power  in  common  for  the  purpose  of  carrying  on  their  farming  opera- 
tions, including  the  lighting  of  farm  buildings  and  dwellings.  Elec- 
tric power  may  be  readily  applied  with  the  use  of  motors  to  all  agri- 
cultural machinery  such  as  plows,  reapers,  mowing  machines,  pumps, 
threshing  machines,  fodder  cutters,  feed  grinders,  washing  ma- 
chinery, creamery  appliances,  refrigerating  installations,  etc.  By  the 
use  of  electric  light  on  the  farms  greater  efficiency  and  cleanliness 
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is  secured  all  ai'oiind.  lire  risk  is  (JiiDinislied  and  insurance  rales  arc 
reduced,  and  the  workini;  day  is  n<>t  sJk ,rit-iie(l  in  the  winter  season. 

The  .^real  cry  has  lOr  some  lime  heen  raised  dial  a  livelihood  can- 
nol  al  present  he  made  on  the  farm.  The  great  prol)!eni  is  to  produce 
more  per  acre  and  to  make  the  kdxjrer's  ])osition  on  llie  farm  so  at- 
tractive that  lie  will  he  williiii;-  to  remain  there.  It  is  my  opinion  that 
a  good  reason  for  the  retrogression  of  the  fanning  industry  is  that 
all  modern  engineering  al)ility  has  almost  exclusively  heen  directed  to 
the  advancement  of  industiial  enter])rises,  and  has  almost  entirely 
neglected  farming  and  agricultural  work.  I'inanciers  and  i)ronioters 
will  no  douht  find  this  a  great  field,  particularly  as  with  the  use  of 
electric  power  many  by-products  of  value  may  he  ])roduced  commer- 
cially on  farms,  such  as  alcohol,  starch,  etc.,  from  the  sur])lus 
products. 

A  further  great  and  promising  field  for  the  utilization  of  electric 
current  is  opened  by  the  use  of  electro-chemical  processes  which  will 
make  profitable  the  development  of  many  w-ater-powers  that  other- 
wise would  not  be  so,  and  water-powers  which  now^  have  no  available 
market  wdlt  be  made  valuable.  Processes  not  recjuiring  a  continuous 
supply  of  current  will  permit  the  utilization  of  power  during  other- 
wise light  load  periods.  This  would  include  the  manufacture  of  air 
nitrate  for  fertilizing  purposes,  which  field  is  beginning  to  open  \\\). 

Water  Storace. 
There  are  many  large  hydroelectric  propositions  which  would  not 
warrant  the  expenditure,  at  the  start,  of  that  amount  of  capital  neces- 
sary to  build  a  dam  of  such  size  and  character  as  would  meet  the  ulti- 
mate requirements,  or  to  develop  fully  the  water-power  in  question, 
and  the  demand  for  current  may  not  require  it  at  the  start.  Proper 
investigation  will  determine  as  to  how  such  power  may  be  develoi:fed 
in  stages  without  the  investment  of  a  very  much  larger  sum  than 
would  be  necessary  to  complete  the  final  dam  at  the  start. 

This  might  be  accomplished  by  building  the  dam  to  a  certain 
height,  making  all  i)rovisions  for  increasing  the  height  to  take  care 
of  the  volume  of  water  to  be  ultimately  impounded.  Another  method 
consists  in  im])ounding  the  water  in  stages  by  building  smaller  dams 
at  different  elevations,  providing  the  profile  of  the  river  will  permit 
of  this.  In  the  latter  case  the  possibility  might  arise  that  a  number 
of  power  hou«^es  might  have  to  be  provided,  depending  upon  the  num- 
ber of  stages  of  development;  or  this  might  be  accomplished  with 
these  several  dams  by  employing  long  pressure  pipes  leading  to  a 
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common  central  power  plant.  Investigation  must  show  which  plan 
should  be  adopted  from  the  financial  point  of  view,  bearing  in  mind 
that  in  some  instances  several  smaller  dams  might  cost  considerable 
more  than  one  large  one.  The  skill  of  the  engineer  will  determine 
which  plan  is  the  most  economical. 


INTKklOU    (>!•    TIIK    KIKST    (.KK  \T    H  YDKOKI.Ia  TKIC    STATION    AT    MIACAUA    FALLS. 
An    (  xccllciit    I  xamplc    of   tomnurcial   success. 

A  mctiiod  recently  introduced  on  the  Continent  of  lun'ope,  where 
coal  as  well  as  water-power  is  scarce,  and  where  the  cm-rent  can  bo 
dispo.sed  of  at  a  reiiuuKrative  rate,  consists  in  using  the  discharge 
water  over  again  by  i)umping  it  l)ack,  during  periods  of  light  load,  to 
the  reservoir  by  means  of  a  centrifugal  pump  mounted  upon  the  same 
sliaft  with  the  generator  or  driven  by  a  sei>arate  motor.  This  latter 
arrangement  has  a  certain  advantage,  in  that  the  main  turbo-generator 
set  is  cut  out  entirely  when  the  i)unii)ing  is  done,  while  in  tlie  former 
case,  when  the  water  to  thi-  tuibine  is  shut  olT,  the  generator  will 
automatically  start  to  work  as  a  synchronous  motor  to  oi)erate  the 
pump.  Some  years  ago  when  the  natural  water-powei-  resources  were 
not  so  restricted,  sucli  a  proposition  would  not  have  been  considered 
economical  as  the  re-im|)()n(ling  would  be  (l(Mie  at  a  considerable 
loss  of  energy,  it  being  borne  in  mind  for  one  thing  that  the  efficiency 
of  a  centrifugal  j)ump  hardly  ever  exceeds  75  per  cent.    Add  to  this 
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the  loss  in  the  generators  or  motors  and  the  friction  in  tlic  prcssnrc 
pipes,  and  last  and  most  important  the  power  rccphrcd  to  lift  the 
water  back  to  the  reservoirs,  and  it  will  he  seen  that  to  determine  this 
proposition  to  be  a  paying  one,  very  tine  ])rcliniinary  calculations  are 
necessary. 

Cost  of  IIvdroklfxtric  Dkvelopmexts. 
The  cost  of  hydroelectric  developments  depends  \\\)on  many  con- 
ditions, such  as  water  right,  real  estate,  right  of  way,  the  cost  of  the 
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developnient,  and  the 
distribution  s  y  s  t  e  m. 
Further,  the  deprecia- 
tion, repairs,  taxes,  in- 
surance, interest  on  the 
investment,  operating  ex- 
penses, etc.,  enter  into 
the  account. 

The  cost  of  the  enter- 
prise depends  very  much 
on  the  character  and  the 
conditions  under  which 
the  development  is  car- 
ried out,  and  the  cost 
per  unit  capacity  de- 
pends upon  the  total  ca- 
pacity of  the  plant.  It 
occurs  quite  frequently  , 
that  the  unit  cost  in 
1  a  r  i4"  e  propositions  is 
greater  than  in  small 
ones,  although  it  would 
appear  that  it  should  he 
smaller.  This  is  due  to 
the  fact  that  in  many 
1  a  r  g  c  propositions  a 
heavy  expense  is  in- 
volved in  tlie  harnessing 
of  great  volumes  of 
water. 

I'ahle  T,  accomp;iny- 
ing,  gives  figures  on  the 
estimated  costs  of  vari- 
ous developments  tahu- 
l:iled  l)y  the  (  hitario  1  ly- 
(h'oelecti'ic  I'ower  C'om- 
mission,  while  Table  II 
L:i\i"s  tbe  estimated  cost 
of  a  hydroelectric  plant 
at  Xi:igara  I ''alls,  as  giv- 
en ill  (be  re|)oi1  of  above- 
named   ("oinmission. 
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TaIU.K    I. ICSTIMATK   OF   C'OST   OK    \   AklOHS   DeVKI.OI'M  KNIS. 

\\.iil  I'owcr  I''stimatc(l 

X.it'ral     able  Dcvcl-  Capital 

1-ocatiiMi  of   I  )i\  rl  >|)nuiit                  I  lead     Head  opt-d  h.  p.     Cost 

llialc'v's    l'"alls,    l.owrr  'Iri-nt    l\i\cT...    —       6n  <S,ooo  $675,000 

Middle   I'alls.  Lower  Trriit    I\i\\'r —       30  5,200  47^,000 

kauncy's  l-'all    —       35  6,000       425,000 

l\ai)ids  above  ( lien  Miller —        18  3,200       350,000 

ivapids  al)ove    Treiilon —        l8  3,200        370,000 

Mailland   River'    —       80  1,600       325,000 

Sangeen  River —       40  i,333       250,000 

Heaver  River   (Iui<;enia   l^'alls) —     420  2,267       291,000 

Severn  River  (P>ig  C'luite)' —       52  4,000       350,000 

South  River   —       85  750       150,000 

St.  Lawrence  River,  Iroquois,  (3nt.  ...   —       12  1,200       179,000 

Mississippi  River,  High  I'\ills,  "A"''   ..    —       78  2,400       195,000 

Mississippi  River,  High  Falls,  'MV...   —       78  1,100       123,000 

Montreal  River,  Fountain  Falls,  Out.  .   —       27  2,400       214,000 

Dog  Lake,  Kaministiquia  River' 347     310  13,676       832,000 

347     310  6,840       619,700 

Cameron  Rapids   39       —  16,350       815,000 

39       —  8,250       600,000 

Slate  Falls 31       40  3,686       357,600 

31       40  1,843       260,000 

(1)      Dam   rather  expensive.      (2)      Head   works  and  canal   less  expensive   than 
(3)      With   storage   development.      (4)      Including   3,500   feet   of  headwater  tunnel. 


Cost 

per 
h.  p. 

$84.38 

9 1 -37 
69.67 

109.38 

I '  5-63 
203,12 

187.53 
128.28 

87.50 

15333 
149.16 

81.25 

181.82 

89.16 

61.00 

91.00 

50.00 

73.00 

97.00 

141.00 

ordinary. 


Table  IL — Estimate  of  Cost  of  Hydroelectric  Plant.s  at  Niagara 

Falls 

24-Hoiir  Power  Capacity 
5';,ooo  h.  p.  75,000  h.  p.  100.000  h.  p. 
Develop-  Develop-  Develop- 
ment, ment.  ment. 

Tunnel  Tail  Races  .  ." $1,250,000  $1,250,000  $1,250,000 

Headworks  and  Canal 450,000  450,000  450,000 

Wheel  Pit    500,000  700,000  700.000 

Power  House 300,000  450,000  600,000 

Hydraulic  Equipment    1,080,000  144,000  1,980,000 

Electrical  Equipment 760,000  910,000  1.400,000 

Transformer  Station  and  E(|uipment .  .  .       350,000  525,000  700,000 

Ofifice  Building  and  Machine  Shop 100,000  100,000  100,000 

Miscellaneous    75,ooo  75,ooo  75,ooo 

$4,865,000  $5,900,000  $7,255,000 

Engineering  and  Contingencies 485,000  590,000  725,000 

$5,350,000  $6,490,000  $7,980,000 

Interest,  2  years  @  47f 436,560  529084  651,168 

Total  Capital  Cost $^.786,560  $7,019,^84  $8,631,168 

Per  Horse   Power $114  $94  $86 


836  THE    ENGINEERING    MAGAZINE. 

It  will  be  noticed  by  reference  to  Table  I  that  the  cost  of  hydro- 
electric plants  per  horse-power,  varies  greatly  (from  $61.00  to 
$203.00)  and  may  vary  even  more.  Correct  estimates  can  be  ar- 
rived at  only  by  thorough  investigation  of  all  the  factors,  considering 
with  especial  care  the  itnportant  element  of  depreciation. 

The  Cost  of  Power. 
In  estimating  the  cost  of  power  (that  is,  the  generation  and  dis- 
tribution, wdiich  of  course  depends  very  much  upon  the  load  factor) 
administration  and  operating  expense,  maintenance,  depreciation,  in- 
terest, ifisurance,  etc.,  must  also  be  well  considered.  The  following 
table  clearly  illustrates  the  cost  of  power  at  the  development  of  the 
Chicago  Sanitary  District  System. 

Table  III. — Cost  of  Power,  Chicago  Sanitary  District  System. 

Total  Cost  of  Development  and  Transmission $3,500,000 

Estimate  of  Cost. 

Interest  on  investment  at  4  per  cent $140,000.00 

Taxes  on  Real  Instate,  P>uil(lings,  etc 7,200.00 

Dcj)rcciatif)n  of  lUiildings  at  i  per  cent 3,650.00 

Depreciation  on  Water  Wheels  at  2  per  cent..       2,027.32 

Depreciation  on  Generators  at  2  per  cent 1,824,60 

Depreciation  on  Pole  Lines  at  3  per  cent 2,020.50 

Depreciation    on    other      l^^lectrical    Appliances 

at  3  per  cent ZmS-S^ 

Total  fixed  charge $  1 61 . 1 37 .  94 

Operating  Expenses. 

Power   and    Substation    Labor $63,240.00 

Rc|)airs  to  Machinery  and   lUiildings 3,700.00 

Incidental    ICxpenses    1,200.00 

Operating  Lawrence  Avenue  Pnniping  Station.  43,960.00 

C)|)erating  39th  Avenue   I*uni|)ing  Station 120,380.00 

Interest    on    InvcstnieiU    39th    Street    Pumping 

Station     15.599-76 

Total   ( )|)iTatiiit,r   Kxpcnsc 248,079.76 

Total  Cost   to  .Saiiitarv    i)istrirt $409,217.70 

Capacity,  15,500  li.  p.,  ( "ost  per  ii.  p.  pir  aiinmn $26.40 

A  most  important  item  in  (letermiiiing  the  cost  of  power  is  the 
cost  of  distribution.  'I'his  is  i)articulaily  true  in  long-distance  trans- 
mission .systems  where  the  skill  ot"  the  engineer  is  of  vital  impor- 
tance in  selecting  llu'  propi-r  route  and  the  kind  of  sv^tems  to  be 
employed. 

Whether  a  long-(listance  power  Irausmission  i)roject  will  pay  will 
depend   upon   the  cost   of  generating  the  power,  the  cost  of  trans- 
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mission,  the  transmission  loss,  etc.,  and  tlu'  \alnc  of  cncrj^y  at  tlic 
point  ol'  (listril)nti<)n,  i.  c,  tlic  nisl  at  wliicli  fnci'i;")-  mi_L^iit  1)C  iL^cn- 
cratcd  at  this  ])(»int  hy  some  other  system  as,  f(jr  instance,  l)y  a  steam 
power  phmi.  The  (hffercncc  l)ct\veen  tlic  cost  of  ])o\ver  at  the  j^cner- 
atini;"  end  and  its  \ahu'  at  ihc  ])oint  of  (hstribution  represents  the 
maximum  cost  of  transmission   allowable. 

Idle  cost  of  steam  ])ower  plants  varies  from  ahont  $75  to  about 
$125  ])cr  kilowatt  capacity,  or  from  $50  to  $83  per  horse  i)ower,  and  the 
followinj;-  table,  1\',  taken  from  the  author's  woi'k,  "Steam  hdectric 
Power  Plants,"  represents  fair  average  figures  per  kilowatt  capacity, 
ag'grcgating  v$io4.50,  or  $70  ])er  horse  power.  Steam  plants  can  be 
and  have  been  installed,  under  favorable  conditions,  as  low  as  $50 
per  horse  power,  and  have  cost  as  high  as  $100  per  horse  power. 
This  of  course  represents  only  the  first  cost  of  installation  and  does 
not  cover  the  item  of  real  estate  and  right  of  way. 

Table  IV. — Cost  of  Stea:\i-Electric  Power  Plants. 

Excavation  and  foundations $5-00 

lUiildings    20.00 

Condenser  water  tunnels 3-75 

Flues  and  smoke  stacks 3  •  50 

Boilers  and  stokers 12.00 

Superheaters    2.25 

Economizers    2.25 

Coal  and  ash-handling  systems 3-00 

Blowers    and    conduits •  •  .  .  .  i  •  50 

Pumps  and  tanks 1.25 

Piping  systems •  •  .  .  .  5- 00 

Engines    22 .  00 

Condensers     •  • 5  •  00 

Exciters    i .  00 

Generators     •  • 12.00 

Crane    .50 

Switchboard   equipment    3-50 

Miscellaneous    2 .  00 


Total  per  kilowatt  capacity $104.50 

In  figuring  the  cost  of  power  in  such  plants  still  further  items 
must  be  taken  into  consideration  such  as  coal,  boiler-feed  water, 
(which  in  many  instances  must  he  drawn  from  city  mains,)  the 
gi'cater  cost  of  lubrication  and  also  of  repairs,  larger  ])ay-roll,  in- 
creased insurance  and  taxes,  and  larger  item  of  depreciation,  as  com- 
pared   with    hydroelectric   plants. 

Markktixc;  Eli-x'tric  CrKRi:xT. 
The  finding  of  a  proper  market  for  light  and  power  is  of  as  great 
importance  as  the  development  of  the  ])lant,  and  this  feature  niust 
therefore  receive  prompt  consideration  so  that  a  proper  load  factor 
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exists  at  all  times.  As  the  bulk  of  the  demand  for  current  is  for 
stated  hours  of  the  dav,  a  market  must  be  at  hand  and  secured  for 
the  furnishing  of  current  during  the  periods  of  the  day  when  the 
load  is  light.  This  influences  the  fixing  of  rates  which  must  be 
charged  for  current.  The  greater  the  market,  and  therefore  the  greater 
the  product,  the  lower  the  rate  which  may  be  charged  for  current  and 
still  insure  suflicient  net  income  to  meet  interest  charges,  amortiza- 
tion and  dividends. 

In  the  fixing  of  rates  for  cities,  where  public  franchises  have 
been  granted  to  the  company,  two  principles  are  involved,  viz :  First, 
the  company  has  been  granted  certain  privileges  by  the  public  for  the 
purpose  of  enabling  it  readily  to  render  some  kind  of  service  to  the 
people,  and  it  is  to  be  expected  that  the  company  furnish  such  ser- 
vice as  fits  the  needs  of  the  people  and  at  prices  which  are  reasonable 
taking  all  conditions  into  consideration ;  second,  the  company  must 
not  be  harassed  in  any  manner  but  should  be  offered  every  reason- 
able opportunity  for  conducting  its  business  economically  so  far  as 
giving  the  service  for  which  the  company  was  organized,  and  this 
is  being  more  and  more  appreciated  by  the  public  bodies  which  con- 
trol such  affairs.  The  company  must  be  allowed  to  make  a  clear 
profit  for  its  service  such  as  will  attract  the  best  talent  for  its  man- 
agement and  allow  it  to  maintain  a  stable  credit  with  the  investing 
public. 

A  semi-])ul)lic  corporation  cannot  do  business  on  the  usual  mar- 
gin of  general  manufacturing  profit.  Such  corporation,  instead  of 
making  a  gross  annual  income  e(|ual  to  or  exceeding  the  capital  in- 
vestment, ordinarily  must  expend  a  sum  in  establishing  its  plant  and 
business  which  is  several  timds  the  possible  annual  gross  income. 

As  already  indicate(l  throughout  these  j)apers,  it  may  he  said  in 
conclusion  that  \\\v  t'lindainiMital  rr(|nireni(.'nts  for  an\'  water-power 
(level* >pnK'iit  are  an  efficient  source  of  water  supply,  a  market  for 
electrical  cinrciit.  and  the  neccs.sary  capital;  and,  in  all  cases,  to  de- 
termine as  to  wliethei'  the  projiosition  will  be  financially  successful, 
a  thorough  preliminaiy  investigation  by  an  engineer  of  broad  exj^e- 
rience  with  a  fnll  knowledge  of  what  has  already  been  done  in  this 
field  is  necessarv,  as  ])roiiiolors,  tiiiaiuiiis  and  investors  must  de- 
pend largelv  n|)<)ii  his  investigations  and  reports.  Fiirtlieinioiw  the 
success  of  the  enterprise  uill  drpeiid  ni»t  only  on  the  scheme  selected, 
bill  alsn  ii|><>ii  the  ability  and  experience  of  the  engineer  in  carrying 
out  the  design  and  cctustniction  of  the  complete  hydroelectric  devel- 
ojnnent,  including  all  collateral  enterprises. 
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/)  V  Jlarriii'^loiL  liuicrson. 

IV.    THE    SECOND  PRINCIPLE:    COMMON    SENSE. 

Mr.  Emerson's  current  series  began  in  our  June  issue.  The  introductory  article  was 
a  brilliant  demonstration,  from  historic  examples,  of  the  power  of  certain  principles  of 
eftlciency.  His  second  pai)er  showed  the  unsuitability  of  the  ordinary  organization  for  the 
introduction  of  these  efhcicncy  principles,  and  indicated  the  nature  of  the  changes  necessary 
to  permit  their  application.  In  our  August  number  he  reached  the  "Twelve  Principles" 
themselves,  and  took  up  the  first — "Clearly  Defined  Ideals."  The  present  chapter  is  a 
striking  statement  of  far-sighted  philosophy,  practical  in  the  highest  sense  in  its  application 
to  the  individual,  the  corporation,  the  nation.  It  is  a  fine  example  of  the  best  that  en- 
gineering literature  affords. — Thl  Editors. 

DARWIN  points  out  that  the  maternal  instinct  makes  a  mother 
exaggerate  the  importance  of  her  offspring,  thus  adding  to  its 
chances  of  survival.  Each  of  us  is  quite  sure  he  possesses  all 
the  common  sense  needed,  and  this  is  also  an  important  instinct,  since 
without  it  we  would  lack  self-confidence,  initiative,  we  would  be  de- 
ficient in  the  ability  to  do,  to  accomplish.  Before  the  human  being 
runs,  he  walks,  before  he  walks  he  creeps,  before  he  creeps  he  kicks, 
and  the  sprawls  of  the  infant  give  us  promise  of  the  man.  Let  us 
therefore  concede  to  each  mother  that  her  baby  is  the  most  valuable 
ever  born,  let  us  praise  the  excessive  and  ill-directed  activity  of  the 
growing  boy.  Let  us  also  believe  that  no  one  is  deficient  either  in 
quantity  or  quality  of  a  form  of  common  sense  essential  in  past 
decades,  but  now  doubly  dangerous,  since  it  not  only  stimulates  activi- 
ties that  are  becoming  in  the  highest  degree  deleterious,  but  it  pre- 
vents us  from  preparing  for  the  dawning  era  in  which  brains  and 
hand-skill  will  take  up  the  work  begun  with  boldness  and  lusty  kicks 
in  our  exuberant  youth. 

It  is  because  I  have  an  abiding  faith  in  the  destiny  both  of  my 
country  and  its  inhabitants  that  I  urge  the  application  to  its  affairs 
of  efficiency  principles.  That  its  people  has  in  the  past  abundantly 
made  use  of  a  high  order  of  near  common  sense  justifies  the  belief 
that  in  the  future  it  will  surpass  other  nations  in  the  use  of  su- 
pernal common  sense.  Let  us  therefore  grasp  the  difference  between 
the  two,  and,  having  grasped  it,  let  us  wake  up  to  some  of  the  prin- 
cipal present  stumbling  blocks  in  our  national,  corporate  and  indi- 
vidual paths. 

841 
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The  surf  rider  in  Honolulu,  who,  standing  on  a  board,  comes  in 
on  a  curHng  breaker,  is  daring,  skilled,  and  intensely  alive  to  the 
swirls  at  his  feet.  He  is  a  good  navigator  of  his  kind ;  but  there  are 
men  who  guide  great  ships  by  noting  the  revolutions  of  the  log,  by 
marking  the  tick  of  the  chronometer,  correcting  both  by  the  move- 
ments of  the  planets  and  the  stars.  It  is  by  these  men,  not  by  the 
surf  riders,  that  the  great  business  of  the  world  is  carried  on,  but 
the  youthful  surf  riders  of  today  are  to  become  the  guiding  cap- 
tains in  the  next  decade.  The  common  sense  of  the  i\merican  is 
the  alert  common  sense  of  the  surf  rider.  It  is  not  yet,  either  nation- 
ally, corporately,  or  individually  the  common  sense  of  the  far-knowing 
captain  on  the  bridge,  and  what  we  need  is  not  more  common  sense  or 
more  alertness,  but  a  diametrical  change  in  our  point  of  view.  The 
boy  must  forget  his  surf  skill  for  a  while  and  go  to  the  mountain 
top  and  learn  to  know  the  stars  so  that  he  will  hold  them  as  friends 
whatever  sea  or  desert  he  navigates  or  traverses. 

A  single  red  copper  cent  seemed  of  more  worth  to  the  small  and 
terrified  soul  of  a  New  England  statesman  than  all  our  splendid  coun- 
try west  of  the  Rocky  Mountains,  and  because  he  had  near  common 
sense,  he  was  willing  to  sacrifice  anything  to  New  England  fishing  in- 
terests ;  because  he  was  destitute  of  supernal  common  sense,  he 
lost  to  us  the  empire  lying  west  of  the  Rockies  north  of  49  degrees  up 
to  54  degrees  40  minutes,  and,  no  thanks  to  him,  we  did  not  also  lose 
Oregon  and  Washington.* 

Happily  there  were  others,  earlier  and  later,  Spanish  captains, 
I'rench  gentlemen  and  French  priests,  American  pathfinders,  who  in 
duty,  necessity  and  joy  used  ice  floes  as  ships,  rode  the  river  currents 
as  steeds,  wielded  the  forest  fire  as  an  axe,  dynamite  and  mountain 
torrent  as  a  shovel,  until  we  have  got  into  the  habit  of  trusting  to 
gifts,  not  trusting  to  ourselves,  of  deputizing  the  fight  from  our  own 
hands  and  muscles  to  vast  steam  and  machine  equipment.  And  while 
we  ap|)r()priate  these  titanic  helps,  gifts,  and  implements,  wc  childishly 
s(|uander  our  national  resources  in  exchange  for  perishable  luxuries 
supplied  us  by  older  and  wiser  men,  corporations  and  nations  who, 
not  having  gifts  and  prodigal  equipment,  still  use  their  brains  and 
hands — men  who  trade  us  sunshine,  water,  and  air  for  our  mined 
wealth,  for  our  soil's  fertilitv. 


•  "What  f|o  wr  want  nf  tlw  vast,  vvi>ith|/ss  nrra.  this  h-kIoh  of  navaKcs  and  wihl  hrasts, 
fif  (lr<»rrt«»  of  shiftiriK  saiuls  ntul  whirlwind?*  «»f  dii«*t,  cactus  and  prairir  «Iors?  To  what  use 
conid  wp  ever  hnpr  to  j)ut  thr'ir  drnrrlH,  or  these  rndlrss  tnotintain  rangrs,  iniprnrtral>Ic 
utid  c»)vrrr<l  to  thrir  l)aHrs  with  eternal  snow?  Wliat  can  wo  ever  hopr  to  do  with  the 
wrstrrn  const  '"f  tlirre  tliotisand  miles,  rock  hotind.  clieerh-ss  and  uninvitinK,  with  not  a 
harhor  in  it'  What  tisr  have  we  for  such  a  country?  Mr.  rresirlent,  I  will  never  vote  one 
cent  frt>«n  the  pvihlic  treasury  to  place  the  I'acidc  Coast  one  inch  nearer  IJoston  than  it  is 
to  tiay."  (I'art  of  Daniel  Wchster's  speech  in  ConRress  in  1844  agaiui^t  an  appropriation  of 
$50,000  to  establish  mail  communication  with  the  Pacific  Coast.) 
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At  the  i)rc.si'nt  niarkcl  i)ricc  of  nitrogen,  phosphorus,  and  potash, 
every  pound  of  cotton  thai  leaves  our  shores  carries  with  it  about 
$0.03  of  soil  value,  every  bushel  of  corn  or  wheat  carries  away  about 
$0.20  of  soil  fertility  Hie  nominal  profit,  about  $0.03  a  pound  on 
cotton,  about  $0.20  a  bushel  on  grain,  is  no  greater  than  the  market 
price  of  what  is  taken  from  soil  value,  and  our  agriculturist  is  devot- 
ing his  great  activity,  his  strenuous  life  of  long  hours,  to  the  spending 
of  his  capital.    The  net  income  is  nil. 

In  the  industrial  and  financial  world  our  four  greatest  living 
Americans,  all  men  of  extraordinary  genius  and  ability,  are :  Andrew 
Carnegie  who  built  up  his  gigantic  fortune  by  coverting  into  iron  and 
steel,  and  marketing  them,  the  national  resources  in  iron  ore  and 
coal ;  James  J.  Hill,  who  has  capitalized  his  ability  to  stimulate  the 
exhaustion  of  the  northwest  wheat  fields  and  the  Pacific  Coast  for- 
ests ;  J.  Pierpont  Morgan,  who  has  marvelously  stimulated  and 
financed  most  of  the  great  corporations  existing  for  the  destruction 
of  inherited  resources ;  John  D.  Rockefeller,  who  has  carried  good 
and  cheap  light  into  the  hovels  of  China,  of  Africa,  but  who  has 
poured  out  of  America  by  barrel,  by  case,  and  by  tank  steamer,  our 
lakes  of  petroleum  that  it  took  millions  of  years  of  sunlight  and 
earth's  internal  heat  and  chemistry  to  accumulate. 

•  We  are  nearly  all  of  us  engaged  in  similar  work,  and  as  has  been 
said  of  babies,  if  our  ability  to  exhaust  and  destroy  were  commen- 
surate with  our  proclivities,  the  United  States  would  before  now  have 
become  an  emptied  shell. 

The  civilized  European  and  Asiatic  national  policies  are  wholly 
different.  They  regard  us  much  as  the  thrifty  purveyors  of  amuse- 
ment and  debauchery  regard  the  recent  notorious  paranoiac  Vv^ho 
squandered  his  inherited  patrimony  abroad,  doing  nothing  of  value 
with  either  hand  or  brain,  sweeping  all  the  glassware  from  a  bar  in 
a  spirit  of  wanton  destruction,  oozing  gold  to  those  wiser  and  more 
cunning,  more  active  in  brain  and  body  than  himself,  until  broken  in 
fortune,  mind,  and  body,  he  ends  his  days  in  an  asylum  for  the  crim- 
inally insane.  What  a  contrast  between  this  man  and  the  great  Euro- 
pean artists,  Sarah  Bernhardt,  Paderewski,  Caruso,  and  Genee,  who, 
inheriting  no  fortune  and  with  no  equipment,  depleting  no  national 
resources,  using  only  brain  and  niuscle,  exchange  their  fleeting  efforts 
for  half  a  million  American  dollars  apiece,  which  they  take  back  to 
their  native  countries  whence  it  flows  again  to  us  in  exchange  for  our 
irreplaceable  products. 

Does  the  American  paranoiac  differ  much  from  the  American  State 
of  Nevada  which  a  generation  ago,  in  its  golden  youth,  took  $300,- 
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ooo,CKX)  in  gold  and  silver  from  the  ground,  exported  it  all  for  tran- 
sitory equivalents,  and  then  lapsed  into  a  sparsely  settled  desert  waste? 

Switzerland  was  to  Europe  what  the  western  deserts  were  to 
North  America,  a  region  destitute  of  national  resources,  but  for 
centuries  the  canny  Swiss  marketed  the  fighting  skill  of  their  sons, 
who  hired  out  in  companies  as  guards  for  kings  like  Louis  the  XVI 
of  France  or  as  gateway  guards  for  private  palaces,  until  in  French 
the  word  "Swiss"  has  come  to  mean  "front-door  custodian." 

When  the  French  revolution  curtailed  the  opportunities  for  de- 
fending kings  and  palaces,  the  Swiss  started  in  to  market  their  wild 
scenery,  to  this  end  building  good  roads  and  good  hotels,  making  vis- 
itors from  all  over  the  world  come  to  their  country.  Up  to  this  time 
the  taste  of  the  educated  had  been  for  flat,  formal,  conventional  and 
tidy  landscapes,  mountains  being  held  in  horror.  The  Swiss  also  be- 
gan to  market  little  blocks  of  lumber  for  their  weight  in  silver  (after 
they  had  carved  them  by  hand  and  brain  skill).  They  imported  raw 
materials  from  $20  a  ton  up,  and  they  exported  them  again  as  watches 
worth  from  $32,000  to  $16,000,000  a  ton,  the  difference  between  im- 
port value  and  export  value  being  Swiss  brains  and  handicraft.  A 
very  high  order  of  supernal  common  sense  animates  the  Swiss. 

No  wonder  that  the  former  Senators  from  Nevada,  Stewart  and 
Jones,  with  their  lives  intertwined  into  a  stupendous  example  of 
collective  prodigality,  experiencing  in  their  own  fortunes  and  activities 
its  effects,  studied  more  deeply  the  inter-relation  of  man,  national 
resources  and  money  than  all  the  professors  and  statesmen  of  the 
eastern  seaboard !  Nevada  can  teach  us  more  than  one  lesson.  It 
was  in  Nevada  that  two  pugilists,  one  black,  the  other  white,  by  one 
hour's  strenuous  brain  and  body  work  before  a  moving-picture 
camera,  produced  pictures  with  a  net  export  value  of  $100,000.  We 
can  achieve  in  America  when  we  wake  uj),  and  if  two  of  our  citi- 
zens, Johnson  and  Jeffries,  can  inaiuifacture  in  two  hours'  time 
export  value  worth  $100,000,  yet  not  deplete  our  natural  resources, 
could  not  some  of  our  other  citiz.ens  of  higher  moral,  mental,  and 
financial  (•(|iii|)uiciit  use  a  higher  order  of  common  sense  and  de- 
velop for  export  other  piodncts  of  American  hands  and  brains?  The 
depletion  of  Nevarla  was  a  very  high  order  of  near  common  sense. 
The  production  of  exportable  films  (.f  ,1  pri/e  fight  is  a  very  low  order 
of  supernal  common  sense. 

Theie  is  another  Johnson,  h'Idridge  Reeves  Johnson,  one  of  the 
few  exceptions  in  oiii-  millions,  who,  by  means  of  a  few  cents  worth 
of  materials  sui)plemented  by  American  brain  and  hand  skill  is  cap- 
turing the  great  singing  voices,  the  instrumental  bands,  the  speech  of 
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great  actors,  and  exporting  disks  at  $5  each  to  the  aggregate  amount 
of  millions.     All  honor  to  this  exceptional  man. 

The  table  below,  made  up  from  figures  in  the  Juno,  1910,  report  of 
the  United  States  bureau  of  Statistics,  shows  that  one-half  our  imports 
consist  either  of  articles  of  luxury,  as  silks,  wines,  diamonds,  or  of 
products  that  do  not  deplete  natural  resources,  as  rubber,  sugar, 
chemicals,  or  manufactures  of  which  the  value  is  mainly  due  to  highly 
skilled  labor  and  delicate  machinery,  as  cotton  and  linen  lace,  works 
of  art  and  skill;  and  that  our  exports  consist  largely  of  prime  raw 
materials,  which  deplete  our  natural  resources,  which  arc  produced 
in  vast  quantities  by  unskilled  labor  aided  by  big  and  rough  machines. 

Even  as  to  an  item  like  tobacco,  in  which  imports  and  exports  are 
not  far  apart  in  value,  imports  were  46,838,330  ixDunds  and  exports 
357,196,074  pounds,  more  than  seven  times  as  much  in  quantity. 

Imports. 
Total  Imports 1 $i,557,8i9,988 

India   rubber,    unmanufactured $106,861,496 

Sugar    106,349,005 

Silk   100,003,636 

Coffee,  tea,  cocoa   94,242,360 

Chemicals,   drugs,   dyes 90'964>24i 

Manufactured  cotton    66,473,143 

Manufactured  fibers,  linen,  hemp,  etc 57^624,245 

Diamonds  and  stones 47>799j8oi 

Tobacco,  unmanufactured   27,751,279 

Spirits  and  wines 23,384,133 

Works  of  art 21,088,720 

Earthenware,  china  and  glass i7'574j890 

Bonnets  and  hats    7-950.530 

Toys 6,585,781 

49.7  per  cent,  of  total  imports $774,653,260 

Exports. 
Total    exports    $1,710,083,998 

Raw  cotton    $450,447,243 

Animals,  meats,  leather,  furs,  etc.,  not  including  fish 199,996,328 

Breadstrffs    I33»i9i.330 

Mineral  oils  and  paraffin   106,976,571 

Copper    88,004,397 

Rosin,  etc.,  vegetable  oils  and  oil  cake 54,412,275 

Logs  and  lumber   5i»^52J36 

Coal  and  coke 43.589.9i8 

Tobacco,   unmanufactured    3^.1 15.3^^ 

Fertilizers    8,700,640 

68.7  per  cent,   of   total   exports $1,175,286,224 
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The  exported  materials,  oils,  metals,  coals,  can  never  be  replaced ; 
the  exported  lumber  cannot  be  regrovvn  in  centuries.  The  imported 
silk,  sugar,  coffee,  wool,  tobacco  and  wines  consist  of  brain  skill, 
hand  skill,  sunlight,  air  and  water;  the  chemicals  are  often  high 
priced  by-products  which  we  waste;  china,  glass  and  laces  are  im- 
mensely valuable  compared  to  the  materials  which  make  them,  are 
therefore  brain  and  hand  products.  Of  the  ten  leading  imported 
products,  diamonds  alone  are  lasting;  all  the  others  are  fleeting 
luxuries,  eaten  up,  drunk  up,  smoked  up,  worn  out  before  the  year 
rolls  around. 

Germany's  governmental  policy  is  to  encourage  the  exports  of 
brain,  labor,  sunshine,  air  and  water;  there  is  nothing  in  sugar,  in 
alcohol,  but  carbon,  gathered  from  the  air,  but  hydrogen  and  oxygen 
gathered  from  the  rain  water,  transformed  by  the  sun  into  beet  plants, 
grown  in  fields,  tilled  and  wielded  by  hand,  the  beet  pulp  being  trans- 
formed by  other  hands  and  skilled  knowledge  into  sugar  and  alcohol. 
Denmark  and  Holland  export  butter  which  takes  nothing  from  the 
soil.  The  French  import  Asiatic  silk,  weave  it  at  Lyons,  and  export 
the  finished  product.  They  export  wine,  by  analysis  87  per  cent 
water,  10  per  cent  alcohol  and  0.04  per  cent  aroma  and  bouquet. 
Water  and  alcohol  take  nothing  from  the  soil,  but  the  aroma  makes 
the  wine  worth  from  ten  dollars  a  pound  down.  In  the  peace  nego- 
tiations between  Bismarck  and  the  French  in  1871  it  was  not  the 
money  indemnity,  it  was  not  the  loss  of  territory,  that  prolonged  ne- 
gotiations. Bismarck  bethought  himself  to  demand  5,000  empty  old 
diampagnc  barrels,  impregnated  with  the  aroma,  the  bouquet-pro- 
ducing ferment,  and  this  the  French  refused.  They  had  consented  to 
pay  $1,000,000,000,  they  broken-heartedly  gave  up  Alsace  and  Lo- 
rain, but  the  bouf|uet  of  their  priceless  wines  Bismarck  should  not 
have,  and  in  the  cud  they  compromised  on  five  barrels.  The  French 
were  instinctively  governed  by  supernal  common  sense. 

America  had  great  natural  resources.  The  man  who  grabbed  them 
first  and  fastest  reaped  the  greatest  reward.  Tonnage,  (juantity,  be- 
came a  mania,  men  and  e([uiptnent  to  i)roduce  tonnage  have  been 
the  supreme  aim.  The  American  who  killed  tlie  most  buflfalo  for 
their  hides,  felled  the  largest  tree,  cutting  to  lumber  only  the  main 
stem,  pastured  the  most  cattle  nn  free  government  range,  scooped 
or  trapj)ed  the  most  sahiion  by  current-turned  wheels  or  other 
trai)s,  has  been  a  quasi  national  hero.  I'ecause  these  deeds  were 
done  by  ritle,  by  steam  saws,  by  cowlxn'  outfits,  by  trap  devices,  it 
has  In'came  instinctive  with  us  to  exalt  "tonnage"  or  (piantity,  to 
exalt  equipment  and  to  underrate  organization.    The  instinct  is  there- 
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fore  almost  invariably  to  over-equip  and  to  iinder-organize,  to  work 
with  masses  and  ai^j^rei^Mtcs  rather  than  with  details  and  ideals. 
Give  the  American  a  ton  of  dynamite  and  a  mountain  of  rock  and  he 
is  happy. 

It  takes  neither  much  intelligence  nor  much  labor  to  run  a  tunnel 
into  the  mountain,  to  excavate  a  chamber,  to  fill  it  with  explosives, 
to  turn  on  an  electric  sparker  and  blow  the  everlasting  hills  into  the 
air,  afterwards  washing  away  the  debris  with  a  hydraulic  jet.  It 
was  wonderful  to  make  hydraulic  mining  pay  for  gold  contents 
worth  less  than  $0.05  per  cubic  yard,  about  one  ten  millionth  part  of 
the  material,  but  there  was  another  aspect.  The  hillsides  were  de- 
nuded, tlie  lower  rivers  clogged,  so  that  the  issue  between  the 
farmers  and  hydraulic  miners  of  California  was  a  burning  question 
for  many  years.  Yet  as  we  have  seen,  the  farmer  is  worse  than  the 
miner.  We  can  live  without  gold,  but  we  shall  starve  on  an  exhausted 
soil. 

Everywhere  and  always  there  is  tonnage  mania,  and  with  it  over- 
equipment of  plant,  too  many  men  and  prodigality  of  material.  More 
capital  is  invested  than  is  necessary.  It  is  the  material  asset  that 
appeals,  not  the  greater  value  of  organization  and  skill.  Even  a  fur- 
ther step  is  taken  and  tonnage  possibilities  are  converted  into  stock. 
I  knew  one  captain  of  finance  who  capitalized  the  uncaught  fish  in 
the  sea  and  persuaded  Wall  Street  to  underwrite  the  securities. 

In  field,  in  forest,  in  railroad  operation  and  in  manufacturing 
shops  there  is  the  same  spirit  of  tonnage  mania,  lavish  equipment, 
under-organization.  It  is  good  that  the  farmer  transferred  the  bulk 
of  his  manual  work  to  animals  and  more  recently  to  machines.  It 
is  not  good  that  his  farm  machinery,  which  ought  to  last  with  care 
for  40  years,  is  used  only  30  days  each  year,  is  worn  out  and  dis- 
carded in  5  years,  after  a  total  average  use  of  only  150  days.  One- 
third  of  the  cost  of  harvesting  and  threshing  wheat  is  the  depre- 
ciation of  the  farm  machinery. 

From  our  forests  we  produced,  in  1850,  5,000  million  board  feet, 
in  1909,  50,000  million  board  feet,  a  total  of  over  1,000  billion  board 
feet,  and  a  like  amount  has  been  wantonly  or  carelessly  destroyed. 

Railroad  officials  of  the  highest  rank  and  largest  experience  have 
testified  to  the  loss  of  ties  by  decay,  to  the  waste  of  fuel,  to  the  lack 
of  interest  of  employees,  to  the  detentions  of  freight  cars,  thus  indi- 
cating inefficiencies  of  material,  inefficiencies  of  labor,  and  inefficien- 
cies of  equipment,  but  thus  far  they  have  not  ascertained  with  exacti- 
tude the  extent  of  these  inefficiencies  nor  their  cause. 
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When  for  several  generations  our  big  activities  have  been  built  up 
on  tonnage  ideals,  it  will  be  exceedingly  difficult  and  disquieting  to 
change  the  destructive  tendencies,  and  our  whole  industrial  organiza- 
tion will  have  to  undergo  sooner  or  later  the  experience  of  a  certain 
large  shop.  The  company  owning  it  also  owned  large  ore  mines, 
Like  steamers,  railroads,  coal  mines,  river  barges.  The  main  business 
was  originally  to  make  iron  and  steel.  To  this  end  blast  furnaces, 
converters,  were  built,  and  to  keep  them  busy  the  contributory  prop- 
erties were  secured.  Each  and  every  part  from  mine  to  mill  finds  it- 
self operating  on  a  tonnage  basis.  The  easiest  w^ay  to  reduce  costs  is 
to  increase  tonnage,  to  put  into  operation  larger  and  larger  equip- 
ment. Purchasers  wanting  thin  sheets  and  small  rods  have  com- 
jjlained  to  me  of  the  great  difficulty  of  having  their  orders  filled. 
There  is  no  tonnage  in  such  orders ;  they  do  not  help  the  mine,  the 
steamers,  the  railroads,  the  coke  ovens,  the  furnaces,  the  rolling  mills. 
To  absorb  the  tonnage,  manufacturing  shops  are  started  to  convert 
shapes  and  rods  into  finished  product,  bridges  or  bolts,  etc.  One  of 
these  shops  was  selected  for  the  application  of  efficiency  principles. 
On  time-study  investigation  the  automatic  machines  were  found  to 
be  delivering  but  30  per  cent  of  rated  capacity,  although  the  shop  was 
on  full  time.  By  discovery  of  and  elimination  of  the  causes  of  stop- 
page, the  output  was  increased  to  67  per  cent  and  it  was  then  ascer- 
tained that  working  at  80  per  cent  of  rated  capacity  the  shop  could 
turn  out  more  product  than  required  normally  by  the  whole  United 
States.  The  shop  is  now  working  less  than  half  time  and  is  produc- 
ing more  than  it  ever  did  befure  on  full  time. 

As  was  formerly  the  case  in  this  shop,  ''the  immediate''  has  been 
mercilessly  held  up  to  every  one  connected  with  American  work.  A 
generation  ago,  all  but  a  few  of  the  railroad  companies  capitalized 
maintenance  and  declared  dividends  out  of  imaginary  earnings.  The 
immediate  obscured  the  future.  There  has  been  an  improvement  at 
the  top,  but  the  minor  officials  still  exercise  all  their  best  near  com- 
mon sense  in  realizing  near  ideals. 

A  number  of  years  ago  there  was  a  great  freight  blockade  extend- 
ing west  from  lUitTaio.  I'a'ci  y  western  superintendent  was  instructed 
U)  forward  no  more  cars.  A  local  superintendent  at  BuiTalo  had  gath- 
ered from  far  and  near  all  locomotives,  unreliable  cripples  as  well  as 
grMxl  power.  The  blockade  became  worse,  as  the  cripj^les  hindered  the 
good  locomotives  even  as  women  and  children  would  hinder  a  regi- 
ment of  marching  soldiers.  A  high  official  was  imju^rted  who  made 
quick  work  of  the  trouMc  1)\  ending  the  ciipples  away  from  the  field 
of  battle.  Wlun  it  became  apparent   that  the  blnek.ide  was  soon  to  be 
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broken,  word  was  sent  west  that  on  a  certain  date  cars  could  be  for- 
warded. A  smart  superintendent  of  a  western  divisicjn  industriously 
collected  all  his  locomotives,  arranged  long-  trains  of  freight  cars 
in  his  yards  and  on  his  sidings,  and  when  the  hour  came  he  for- 
warded an  avalanche  of  trains  and  cars,  clearing  his  own  divisions, 
but  hopelessly  clogging  the  next  one.  As  part  of  his  plan  he  disap- 
peared from  his  office  so  that  he  could  not  be  reached  by  higher 
authority  and  his  nefarious  myopic  zeal  be  thwarted.  lie  made  a 
tonnage  record,  he  trusted  to  his  equipment,  he  showed  near  com- 
mon sense. 

A  railroad  superintendent  had  occasion  to  send  one  of  his  loco- 
motive to  the  central  shops  several  hundred  miles  away  for  repairs. 
The  locomotive  was  quite  capable  of  hauling  a  two-thirds  load,  but 
this  was  not  permitted  and  the  locomotive  was  not  even  permitted  to 
go  under  its  own  steam.  It  was  put  in  a  freight  train  and  bumped 
over  the  road  to  its  own  detriment  and  that  of  the  train  and  track. 
The  superintendent  was  adding  to  his  tonnage  record.  This  tonnage 
mania  is  one  of  the  curses  of  American  practice.  It  had  its  value  a 
generation  ago  when  first  erected  consciously  into  an  operating  prin- 
ciple for  blast-furnace  output  and  freight  movement  by  the  great 
minds  of  Andrew  Carnegie  and  James  J.  Hill,  but  it  has  wrought 
havoc  when  applied  by  lesser  geniuses  who  forthwith,  instead  of 
thinking  and  planning  and  organizing,  clamor  for  more  equipment. 
The  epidemic  of  broken  rails  which  discredited  the  Bessemer  process 
and  against  which  railroad  executives  combined  in  protest  was 
brought  about  by  the  tonnage  mania,  by  the  use  of  piped  ingots  and 
few  passes.  The  physical  and  pschyical  sledge-hammer  blows  of  Mr. 
J.  W.  Kendrick  demonstrated  the  rottenness  of  the  rails. 

On  one  of  the  great  transcontinental  lines  a  gravity  grade  was 
eliminated  at  a  cost  of  $5,000,000,  entailed  a  fixed  charge  forever  of 
$1,000  a  day.  The  operating  cost  of  the  helper  locomtives  able  to 
handle  all  the  traffic  up  the  grade  did  not  exceed  $100  a  day. 

In  the  foundry  of  one  of  the  large  Pittsburg  machine  shops,  the 
castings  for  a  large  engine  are  made.  Eighty  per  cent  of  the 
weight  and  forty  per  cent  of  the  work  occurs  in  three  or  four  pieces, 
the  fly  wheel,  the  bed,  the  cylinder.  On  the  next  fifteen  per  cent  of 
weight  there  is  another  forty  per  cent  of  work,  and  in  the  final 
five  per  cent  of  weight  there  is  twenty  per  cent  of  the  w^ork.  The 
founder,  aiming  at  tonnage,  molds  the  big  pieces  and  then  clamors 
for  more  work,  urging  the  starting  of  another  engine.  When  the 
engine  parts  reach  the  erecting  floor  it  proves  almost  impossible  to 
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secure  the  five  per  cent  of  missing  small  castings,  involving  per  ton 
eight  times  as  much  work  as  the  larger  pieces. 

A  structural  shop  orders  the  supplies  from  a  rolling  mill.  The 
big  beams  are  promptly  shipped,  because  they  add  to  tonnage.  The 
angles  and  smaller  pieces  do  not  come  for  weeks  or  months.  The 
superintendent  of  the  structural  shop  pleads  for  permission  to  begin 
work  immediately  on  material  not  deliverable  for  three  months.  He 
also  has  a  greedy  eye  on  tonnage.  If  permitted  to  do  the  work  ahead 
of  time  he  clamors  for  permission  to  ship  it.  He  is  always  ahead  on 
big  work,  always  behind  on  small  work. 

In  a  machine  shop  it  is  ascertained  that  a  big  machine,  a  flange 
furnace,  a  bull  riveter,  a  wheel  lathe,  can  do  certain  classes  of  work 
in  shorter  time.  Very  seldom  is  a  careful  study  made  of  the  yearly 
cost  of  operating  and  maintaining  the  desired  machine,  or  of  the 
quantity  of  work  that  can  be  diverted  to  it,  or  the  disposition  that 
is  to  be  made  of  the  displaced  machines.  The  efficiency  of  the  exist- 
ing machines  and  men  is  never  ascertained,  because  there  are  only 
a  dozen  shops  in  the  United  States  in  which  any  scientific  standards 
of  men  and  machine  efficiency  exist.  The  old  machines  may  be  work- 
ing at  60  per  cent  efficiency,  with  a  standardized  cost  of  $0.90  an  hour 
for  machine  and  man.  New  equipment  costing  $10,000  is  ordered, 
v/ith  a  yearly  machine  rate  alone  of  $5,000.  If  the  machine  is  used 
2,500  hours,  the  hourly  rate  will  be  $2.00  an  hour.  The  probability  is 
that  it  can  be  used  only  1,250  hours  in  the  year.  This  makes  the 
actual  hourly  charge  $4.00  an  hour  for  work  which  had  been  taking 
twice  as  long  at  60  per  cent  efficiency  and  at  a  cost  of  $0.90  an  hour. 
At  100  pef  cent  efficiency  it  would  have  taken  only  20  per  cent  longer 
time  than  on  the  new  machine,  the  relative  costs  varying  as  $1.08  on 
the  old  machines  to  $4.00  on  the  new. 

In  a  plant  a  new  $8,000  machine  was  ordered  by  the  office  be- 
cause it  was  believed  that  certain  work  was  not  being  delivered  fast 
enough.  It  was  found  that  the  old  machine  was  only  working  less 
than  three  hours  a  day.  I  lad  the  new  machine  been  bought  it 
would  have  increased  permanently  the  operating  costs  of  the  com- 
pany about  $4,000  a  year. 

In  over-equipped  plants  (most  plants  are  over-equipped)  if  there 
is  an  expensive  machine  capable  of  working  only  a  few  weeks  each 
year,  the  work  is  not  to  be  charged  with  the  tremendous  hourly  rate 
rec|uircd  to  carry  the  machine.  A  legitimate  hourly  rate  is  based 
on  the  assumption  that  the  machine  works  full  time  and  the  idle 
hours  are  charged  to  overhead  expense.  The  aggregate  of  these  waste- 
ful overhead  expenses  is  very  great.     It  is  common  sense,  the  high- 
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est  kind  of  proj^rcssivcncss,  to  install  a  machine  that  can  cnt  down 
the  time  of  work  to  one-half,  and  this  kind  of  common  sense  is 
peculiarly  American,  but  usually  the  increased  equij)ment  is  not  yet 
needed,  existing-  cfiuipment  is  inefficiently  used  owin^;  to  under-or^an- 
ization,  and  the  ill  considered  additions  are  due  to  the  national,  re- 
luctance either  to  think  or  to  tire  muscles. 

The  traffic  manager  of  a  i^reat  railroad  apprehends  a  prospective 
10  per  cent  increase  in  business  several  months  ahead.     He  imme- 
diately insists  on  additional   equiiMiient,    100  more   locomotives   and 
4,000  more   cars,   and   no  one   stops   to   ascertain   whether   existinjj^ 
equipment  is  working  at  more  than  60  per  cent  efficiency.     On  the 
basis  of  past  experience  the  increase  is  justified,  but  there  are  many 
instances  in  which  equipment  takes  the  place  of  business,  as  in  the 
case  of  the  boy  who,  starting  a  lemonade  stand,  does  not  feel  him- 
self equipped  for  business  until  he  is  provided  with  patent  lemon 
squeezers,  ice  pulverizers,  strainers,  patent  vibrating  shakers,  a  $50 
outfit,  from  which  with  great  loss  of  time  he  produces  semi-occasion- 
ally  luke-warm,  watery  lemonade  in  dirty,  sticky  glasses.     He  has 
neither  organization,  ideals,  nor  common  sense,  and  so,  in  his  humblo 
way,  he  tumbles  into  the  mistake  of  over-equipment,  carrying  out 
the  national  proclivity  which  prevents  us  from  giving  to  great  in- 
dustrial problems  and  questions  as  much  time  and  analytical  thought 
as  a  good  chess  player  gives  to  his  game. 

The  American,  from  presidents  of  the  United  States  or  of  great 
corporations  down  to  cubs  in  office  or  shop,  in  spite  of  his  natural 
mother-wit,  finds  himself  struggling  against  quicksands  of  tradi- 
tion, whirlpools  of  immediate  necessity,  fogs  of  current  practice,  of 
near  common  sense ;  and  each  is  in  the  condition  of  the  great  condor, 
the  most  skilled  of  all  flying  birds,  whose  nest  and  starting  ledge  is 
in  the  face  of  high  cliffs,  but  who,  once  on  the  ground,  in  a  fifty  foot 
circle  surrounded  by  a  ten  foot  fence,  is  less  able  to  rise  than  a  barn- 
yard chicken.  ' 

The  ehmination  of  waste  through  the  application  of  the  efficiency 
principle  of  common  sense  is  a  more  difficult  task  that  the  elmination 
of  waste  from  gold-mining  operations  by  the  use  of  better  processes. 
Better  extraction  from  ores,  better  exploitation  of  mine  tailings,  is 
easily  attained  by  the  use  of  better  methods,  which  do  not  in  any  way 
clash  with  the  training,  ideals  and  conceptions  of  a  progressive  man- 
ager. 

Better  methods  and  processes,  however  important,  are  a  minor 
part  of  one  single  efficiency  principle,  the  standardization  of  condi- 
tions ;  but  to  apply  all  the  principles,  a  manager  must  be  born  again, 
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forgetting  much  that  he  thought  of  vakie,  adopting,  adapting,  be- 
coming adept  in  new  lines  of  thought.  At  the  start  he  finds  him- 
self enmeshed  in  an  offensive,  destructive  type  of  organization  which 
he  must  use  an  unfamiliar  common  sense  to  modify  and  remake  into  a 
defensive,  upbuilding  type.  Even  if  he  is  in  a  position  of  highest 
authority  at  the  top,  this  is  not  easy  as  he  must  run  counter  to  most 
of  the  ideals  and  life-long  practices  of  an  extended  line  of  subordin- 
ates. If  he  finds  himself  many  steps  below  the  top,  he  is  indeed 
caught  between  the  upper  and  nether  mill  stone,  for  those  above  him 
will  treat  his  suggestions  with  impatience  and  skepticism,  those  below 
him  will  meet  them  with  rebellion.  Even  if  he  succeeds  in  making 
his  organization  constructive,  he  must  again  use  an  unfamiliar  com- 
mon sense  to  overcome  in  himself  and  others  a  long  series  of  vague, 
discordant,  at  best  opportunist  and  near  ideals,  substituting  for  these, 
not  Utopian  and  unrealizable,  but  wordly-wise  standards  as  high  as 
the  particular  activity  will  commercially  stand. 

If  a  manager  has  succeeded  in  modifying  the  organization,  if  he 
has  succeeded  in  emphasizing  the  governing  ideal  so  that  all  may 
understand  it  and  work  for  it,  he  suddenly  meets  new  difficulties 
probably  from  both  customers  and  government  who  will  make  the 
occasion  of  his  efforts  to  eliminate  waste,  to  make  better  use  of  ma- 
terials, of  labor,  of  equipment,  an  excuse  to  demand  a  physical  valua- 
tion of  the  material  property  as  a  basis  on  which  to  regulate  freight 
rates  or  other  charges,  thus  imposing  a  direct  penalty  on  efficiency. 

It  is  impossible  to  lay  down  rules  or  to  give  specific  directions  as 
to  how  we  shall  convert  prejudice  and  ignorance  from  without,  near 
common  sense  within,  into  sujxirnal  common  sense. 

Near  common  sense  binds  to  the  centre  of  a  sphere.  Supernal 
common  sense  may,  like  a  star,  survey  the  centre  from  any  part  of 
the  vault  of  .heaven,  but  the  twelve  principles  of  efficiency,  like  the 
twelve  signs  of  the  zodiac,  divide  the  heavens  into  twelve  parts,  thus 
giving  us  twelve  (lirferciit  directions  of  attack  on  inefficiency. 

To  select  an  upljuilding  constructive  organization,  carefully  to 
determine  and  adhere  to  ideals,  constantly  to  survey  every  problem 
from  a  lofty  instead  of  mar  [)oint  of  view,  to  seek  special  knowledge 
and  advice  wherever  they  can  be  found,  to  maintain  from  top  to  bot- 
tom a  noble  discipline,  to  build  on  the  rock  of  the  golden  rule,  of  the 
fair  deal — these  arc  the  general  problems  which  supernal  common 
sense  must  immediately  solve.  It  will  perhaj)s  prove  more  ditVicult  to 
remedy  the  evils  of  over-equipment,  the  direct  result  of  an  elementary 
organization  accustomed  to  deal  with  great  natural  resources. 


GOVERNMENT  SPECIFICATIONS.     AN  EXAMPLE  OF 
NEGLECT  OF  THREE  EFFICIENCY  PRINCIPLES. 

By    F.    Fercival. 

The  author  of  this  article  is  intimately  familiar  with  his  subject.  His  contribution, 
received  some  time  ago  (in  fact,  shortly  before  the  commencement  of  Harrington  Emerson's 
series  on  the  "Twelve  Principles  of  Efficiency"),  is  presented  as  the  first  of  a  parallel 
group  exemplifying,  by  independent  testimony  from  i>racticing  engineers  in  various  fields, 
the  universality  of  these  principles  and  the  specific  effect  of  their  observance  or  their 
neglect.  The  present  paper  points  out  the  injury — the  inefficiency — arising  from  non-observ- 
ance of  three  of  the  Twelve  Principles:  Common  Sense,  the  Fair  Deal,  and  Expert  Advice. — 
The  Editors. 

IT  is  safe  to  say  that  one-half  of  the  cases  before  the  United 
States  Court  of  Claims  are  due  to  poorly  prepared  contracts 
which  have  their  source  in  faulty  specificatioris.  Furthermore, 
not  less  than  one-third  of  the  cases  brought  before  the  Comptroller 
of  the  Treasury  are  due  to  the  same  source.  When  one  stops  to 
Ihink  of  the  great  cost  to  the  United  States  brought  about  by  lack 
of  care  in  preparing  specifications,  it  seems  unreasonable  that  steps 
are  not  taken  to  correct  the  condition. 

No  doubt  much  of  the  fault  lies  in  the  fact  that  Government 
specifications  are  prepared  by  inexperienced  men ;  that  is,  men  who 
lack  practical  business  training — men  who,  certainly  lacking  the 
''supernal  common  sense"  defined  by  Harrington  Emerson  elsewhere 
in  this  issue,  and  largely  kcking  even  "near  common  sense,"  in  their 
zeal  to  cover  every  point,  go  beyond  reason  in  their  demands.  The 
specifications  are  too  one-sided,  and  the  requirements  often  so  poorly 
expressed  as  to  permit  of  various  interpretations.  It  frequently 
happens  that  the  successful  bidder  may  have  had  one  idea  when  pre- 
paring his  bid  on  a  certain  piece  of  work,  whereas,  if  a  narrow- 
minded  inspector  be  on  the  job,  the  contractor  may  be  required  to 
place  the  work  in  a  manner  which  will  cost  him  thousands  of  dollars 
more  than  the  price  bid.  Wlicn  there  are  commonly  accepted 
methods  for  doing  work,  those  methods  ought  to  be  specified ;  but  if 
deviations  are  to  be  required  that  fact  should  be  clearly  stated  in  the 
specifications.  This  would  give  bidders  an  opportunity  to  prepare 
their  bids  accordingly. 

S53 


854  THE    ENGINEERING    MAGAZINE. 

Here  is  a  case  in  point :  A  firm  after  submitting  the  lowest  bid 
for  building  a  power  house  was  requested  to  revise  its  bid  so  as  to 
bring  the  total  cost  within  the  amount  allotted  for  the  work.  The 
firm  complied ;  but  during  construction  the  inspectors  were  more 
than  exacting  in  their  demands,  and  finally,  after  the  switch  boxes, 
etc.,  had  been  installed  according  to  contract,  requested  that  the 
boxes  be  removed  and  new  ones  placed  so  as  to  meet  the  require- 
ments of  the  State  (Pennsylvania)  underwriters.  The  contractors 
say  that  that  change  alone  cost  them  more  than  two  hundred  dol- 
lars. When  asked  why  they  did  not  appeal,  they  said:  ''Our  re- 
tained percentage  would  have  been  held  up,  and  we  needed  the 
money;  furthermore,  the  amount  was  too  small  to  employ  a  repre- 
sentative, although  it  practically  wiped  out  our  profit.  Instead  of 
showing  us  some  consideration,  the  inspectors  put  the  strictest  inter- 
pretation on  the  specifications."  It  is  a  fact  that  that  firm  always  bid 
high  on  Government  work  thereafter — unreasonably  high. 

Another  case  was  that  of  paving  the  river  bank  near  Marietta, 
Ohio.  In  this  case  the  specifications  called  for  riprap,  but  on  the 
drawing  showing  the  paving  in  place  there  was  noted  that  a  corner 
should  be  cut  from  each  stone.  In  getting  out  the  stone  the  con- 
tractor ordered  rectangular  blocks  in  accordance  with  the  specifica- 
tions ;  but  before  he  could  lay  them  he  was  required  to  cut  off  a 
corner  from  each  stone. 

A  contractor  receives  very  little  consideration  in  such  cases.  He 
must  either  accept  what  is  allowed  him,  or  he  must  sue  for  his  rights. 
C)f  course,  there  is  the  Comptroller  of  the  Treasury,  but  it  is  not 
always  safe  to  go  to  him.  Many  contractors  have  the  impression 
that  it  requires  legal  counsel  to  present  a  claim,  and  the  amounts  in- 
volved do  not  always  justify  such  expense.  Take  the  case  of  the 
switch  boxes;  had  the  contractors  refused  to  comply  with  the  de- 
mands, the  contract  would  no  doubt  have  been  annulled  and  the 
retained  percentage  would  have  been  "tied  up"  until  the  work  was 
completed.  Should  the  contract  have  been  annulled,  the  Government 
would  have  either  completed  the  work  or  had  it  completed,  and  the 
contractors  would  have  been  forced  to  stand  any  additic^nal  cost  in- 
curred. Or  they  could  have  completed  the  work  and  sued  for  their 
claim  for  extras.  In  that  event  they  woidd  have  had  to  employ  an 
attorney,  and  perhaps  wait  from  three  to  six  years  for  a  settlement. 
This  simply  goes  to  show  that  after  a  man  has  entered  into  a  con- 
tract  with   the   Government.   I  he   inspectors   and   officers   can   either 
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"make  or  l)rcak"  him.  Jt  .sliow.s  that  provision  should  be  made  to 
compel  the  exercising  of  <(reat  care  in  prei)arinj^  (Government  speci- 
fications, not  only  for  the  protection  of  contractors  but  for  the  pro- 
tection of  the  Government  itself.  It  is  not  believed  to  be  the  inten- 
tion to  have  work  done  in  excess  of  what  the  contract  calls  for 
without  paying  for  it ;  but  it  is  known  that  inspectors  have  been 
cverzealous  and  have  caused  contractors  needless  expense  and  loss, 
and  that  they  have  erred  on  the  other  side  also. 

Often  Government  specifications  call  for  grades  of  material,  spe- 
cial tests,  etc.,  that  are  never  furnished  nor  asked  for.  Only  the 
experienced  contractor  understands  how  to  have  such  requirements 
waived ;  and  it  is  those  men  wdio  are  successful — who  make  money. 
But  even  they  miss  it.  Think  of  what  it  costs  the  Government  when 
special  requirements  are  waived — they  are  never  waived  until  after 
a  contract  has  been  entered  into.  Some  time  ago  specifications  for 
white  oak  required  that  the  timber  be  practically  clear.  There  was 
not  a  bidder  w^ho  did  not  express  the  opinion  that  such  timber  would 
be  very  expensive  should  anyone  be  able  to  furnish  it  at  all.  While 
the  successful  bidder  quoted  a  high  rate,  the  timber  was  not  fur- 
nished according  to  specifications — it  was  not  clear  oak.  Had  the 
specifications  provided  for  oak  of  the  grade  that  w'as  accepted,  the 
Government  would  have  received  equally  good  material  at  a  saving 
of  at  least  $20  a  thousand. 

No  Government  contracts  or,  for  that  matter,  contracts  for  any 
public  work,  should  be,  nor  can  they  be,  awarded  as  is  work  for 
some  of  the  large  corporations.  Public  work  should  be  let  on  care- 
fully prepared  specifications,  and  to  the  lowest  responsible  bidder, 
without  trying  to  beat  down  the  prices  after  the  opening  of  pro- 
posals as  has  been  done  by  some  of  the  large  corporations.  But  it  is 
imperative  that  all  public-work  specifications  'be  carefully  prepared 
from  every  point.  The  spelling,  sentence  construction,  use  of  words, 
and  requirements  should  be  carefully  considered  in  each  case.  Gov- 
ernment specifications  err  as  a  rule  on  the  side  of  unreasonableness — 
often  the  requirements  can  not  be  met. 

How  for  example  can  such  statements  as  the  following  be  recon- 
ciled: 

One  paragraph  provides  "Sub-contractors,  as  such,  will  not  be 
recognized." 

Another  paragraph  of  the  same  specifications  provides  in  case 
of  annulment  of  the  contract  "the  United  States  shall  have  the  right 
to  take  possession  of    '-^^    *    '*'    any  or  all  sub-contracts    *    *    *    and 
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to  pay  for  them  *  *  *  at  a  valuation  to  be  determined  by  the  Engi- 
neer *  *  *.  In  case  any  *  '''  '^  sub-contracts  *  *  *  are  taken 
possession  of  by  the  United  States  *  *  *  it  is  understood  and  agreed 
that  no  payment  therefor  shall  be  made  until  the  work  has  been 
completed." 

Sub-contractors  will  not  be  recognized;  but  without  consulting 
the  sub-contractors  they  must  furnish  material,  etc.,  and  wait  for 
payment  until  the  contractor's  work  is  completed.  The  fact  that 
such  documents  are  contracts  and  provide  requirements  for  each 
party  thereto  is  ignored  by  the  agents  of  the  Government.  Under 
what  circumstances  can  the  Government  require  a  man  to  fulfill  a  con- 
tract without  meeting  the  other  party's  obligation  under  the  same 
contract?  Under  such  a  requirement  would  a  Government  agent 
have  authority  to  make  payment,  in  case  of  annulment  of  original 
contract,  if  material  had  been  furnished  under  a  sub-contract?  If 
not,  how  would  a  man  of  small  means  be  able  to  obtain  payment? 
He  could  not  afiford  to  bring  suit,  the  amount  being  generally  too 
small ;  and  he  could  not,  without  undue  hardship,  wait  so  long  for 
payment.     Such  requirements  are  detrimental  to  the  service. 

Mere  is  another  extract  from  Government  specifications  for 
machinery : 

When  fufuls  arc  available,  payments  on  each  lot  will  be  made  monthly 
for  material  delivered  at  the  site  and  accepted,  as  follows:  40  per  cent  for 
raw  material ;  70  per  cent  for  machinery  or  structural  steelwork  ready  for 
erection;  go  per  cent  for  completed  work;  and  the  full  amount  upon  com- 
pletion of  the  contract. 

J  low  much  was  the  contractor  for  the  machinery  entitled  to  under 
that  provision?  It  appears  that  if  he  took  advantage  of  each  pay- 
ment provided,  he  would  receive  260  per  cent;  that  is,  70  per  cent 
on  delivery,  90  per  cent  on  completion  of  the  work,  and  100  per  cent 
on  completion  of  the  contract.  Furthermore,  what  is  the  "comple- 
tion of  a  contract?"  Does  it  mean  when  the  contractor  has  com- 
pleted his  work  ;  or  docs  it  mean  when  both  parties  to  the  contract 
have  fulfilled  their  obligations  Ihercnndcr?  If  the  latter,  when  would 
the  contractor  receive  payment? 

What  woidd  be  the  chances  for  a  contractor  in  the  hands  of  an 
unreasonable  insi)ector  midcr  the  following  provision: 

lnii(k'iitals  ;  minor  ilciiis  of  malcriiil  and  work  not  olIuMwise  provided 
for ;  temporary  work,  material,  plant,  and  tools;  assumption  of  risks;  and 
other   expenses    and   losses    incicUiit    to    carryinjj^   on    (lie    work    shall    be 
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covered  by  the  rates  or  prices  l)i(J.  Everything  provided  f(jr  in  the  speci- 
fications or  shown  on  the  drawinj^^s  sliall  be  completed,  furnished  with  all 
necessary  and  usual  accessories,  and  put  in  good  condition  and  working 
order. 

Would  any  court  uphold  the  demand  for  carrying  out  the  first 
part  of  the  above  provision?  If  not,  why  fill  specifications  with 
such  ''stuff"?  It  is  just  such  requirements  that  keep  competent  and 
responsible  men  from  bidding  on  Government  work. 

Uniformity  in  Government  specifications  is  unknown,  and  as  a 
rule  those  specifications  are  conspicuous  by  the  absence  of  generally 
accepted  understandings — trade  terms.  Is  it  impossible  for  the  Gov- 
ernment to  adopt  certain  specifications  for  timber,  iron,  steel,  stone, 
and  the  like?  Such  specifications  could  be  standardized  and  would 
greatly  facilitate  work,  especially  in  the  Engineer  Department  of  the 
Army.  That  Department  has  already  adopted  specifications  for 
cement ;  but  requirements  of  those  specifications  are  frequently 
waived. 

In  measurements  of  material  and  work,  why  should  the  Govern- 
ment have  different  methods  from  those  generally  accepted?  Do 
they  help  anyone  ?    Take  the  following : 

Except  as  otherwise  provided,  measurements  for  unit-quantity  pay- 
ments will  include  only  finished  material  forming  part  of  the  permanent 
work,  actually  in  place  and  accepted. 

Does  not  that  paragraph  make  provision  for  the  deduction  of 
bolt  holes  in  timber?  For  example,  if  a  contractor  furnish  a  stick 
of  timber  in  accordance  with  the  specifications,  and  holes  are  required 
for  anchoring,  can  not  the  inspector  make  deduction  for  the  timber 
removed  in  drilling  the  holes?  When  such  provisions  are  made,  a 
bidder  owes  it  to  himself  to  quote  prices  accordingly;  he  can  never 
tell  to  what  extreme  an  inspector  will  carry  the  matter.  Would  not 
the  Government  profit  by  following  regular  business  practice  in 
such  cases? 

It  is  a  well-known  fact  that  it  is  quite  a  simple  matter  to  find 
errors  in  the  work  of  others.  But  how  are  such  errors  to  be  avoided? 
By  employing  competent,  practical  men.  With  the  large  amount  of 
work  done  under  contract,  the  Government  should  have  little  or  no 
trouble  in  issuing  specifications  under  which  a  man  can  do  good 
work  at  a  reasonable  price. 

In  the  first  place  a  board  should  be  appointed  wdiose  duty  it 
should  be  to  consider  thoroughly  every  set  of  specifications  before 
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they  are  issued.  Such  board  should  be  made  up  of  one  man  from 
the  Department  of  Justice,  a  man  from  the  Treasury  Department,  a 
man  who  is  well  schooled  in  the  use  of  the  English  language,  and  a 
man  from  the  department  under  which  the  work  covered  by  the 
specifications  is  to  be  done.  Business  terms  where  applicable  should 
be  used,  and  the  practice  among  business  men  should  be  followed 
whenever  practicable.  When  special  requirements  are  necessary  they 
should  be  clearly  expressed  and  adhered  to.  Government  work 
should  be  among  the  best  in  every  detail,  and  the  Government  should 
receive  what  it  pays  for ;  but  it  should  set  forth  plainly  and  in  no 
uncertain  terms  what  is  required.  Specifications  for  public  work 
should  be  statements  of  what  is  wanted ;  they  should  be  brief  and  to 
the  point;  they  should  be  models  in  clarity  of  expression. 
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TIME-KEEPING   AND   LABOUR  DISTRIBUTION   IN 

THE  FOUNDRY. 

By  Victor  R.  Claydon. 

IV.     OBTAINING  TRUE  COSTS  OF  CASTINGS. 

Mr.  Claydon's  scries  began  in  May  last,  and  has  continued  throughout  the  summer 
with  the  exception  of  our  August  issue,  when  it  was  interrupted  by  the  illness  of  the 
author.  This  month's  instalment  concludes  the  discussion,  which  throughout  is  addressed 
to  the  modest  establishment  requiring  adequate  and  reliable  records  with  the  minimum  of 
clerical  work  and  expense. — The  Editors. 

THE  purpose  of  this  concluding  article  is  to  endeavor  to  bring 
together,  in  as  concise  a  manner  as  possible,  the  numerous 
divisions  that  go  to  make  up  our  final  cost  reports.  One  might 
very  easily  fill  sheets  of  paper  elaborating  each  of  the  various  items 
composing  these  reports,  but  my  idea  is  rather  to  consolidate  the 
information  at  our  disposal,  and  set  out  just  those  pertinent  facts 
which  will  give  the  true  conditions  of  our  costs,  and  enable  the  man- 
agement to  rectify  any  defects  that  may  from  time  to  time  be  shown 
up  in  the  various  reports. 

In  the  preceding  articles  on  labour  distribution  and  stores  I  en- 
deavoured to  show  how  the  labour  and  material  might  be  consistently 
apportioned  to  the  various  shops  to  which  they  belong,  thus  making 
a  shop  burden  for  each  department. 

Before  our  final  reports  can  be  made  up,  however,  there  are  one 
or  two  points  on  which  it  might  be  well  to  touch,  and  in  the  first  place 
let  us  look  at  our  invoices.  I  have  previously  spoken  of  these  in- 
voices which  are  debited  to  our  stores,  but  in  addition  to  those,  there 
are  numbers  which  can  be  charged  either  direct  to  our  staple  lines  of 
manufacture  or  to  the  particular  job  on  which  they  are  used.  For 
example,  we  might  charge  nickel  door  handles  for  furnaces  directly 
to  that  account,  or  we  might  charge  a  steel  beam  to  a  machine-shop 
repair,  as  we  are  in  a  position  to  know  that  this  particular  beam  was 
bought  and  used  for  that  specific  purpose,  and  by  this  means  we 
obviate  the  necessity  of  a  bulky  stores  ledger.  When  we  know  that 
r<.  certain  line  of  goods  is  bought  for,  and  used  exclusively  on,  any 
particular  line  of  castings,  it  is  just  as  well  to  place  such  invoices 
to  the  debit  of  that  article  instead  of  the  matter  having  to  pass 
through  the  storekeeper's  hands  two  or  three  times. 
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It  has  been  already  pointed  out  that  these  articles  are  not  ad- 
dressed to  such  plants  as  have  an  elaborate  system  in  force,  but 
rather  to  the  young  plant  which  as  yet  has  no  particular  system,  but 
knows  that  one  is  required,  and  is  consequently  seeking  some  ideas 
which  will  give  practical  results  without  an  excessive  cost. 

To  deal  with  all  our  invoices  in  the  way  outlined  hereunder  will 
I  think  give  us  the  information  necessary  for  the  apportioning  of 
expenditures  to  the  several  accounts  to  which  they  are  chargeable. 
As  soon  as  any  invoices  are  received  by  the  purchasing  agent,  he 
should  at  once  mark  them  as  chargeable  to  certain  account  numbers, 
according  to  the  classification  of  accounts  we  have  in  force.  At  the 
end  of  the  month  these  invoices  should  all  be  gathered  together  and 
entered  in  an  invoice  record  book,  and  the  various  items  charged  out 
in  the  distribution  columns  of  this  book  according  to  the  classifica- 
tion made  by  the  purchasing  agent.  By  this  means  our  stores-ledger 
clerk  is  enabled  to  get  the  exact  amount  of  the  invoices  that  should  go 
through  his  stores  ledger  for  any  particular  month,  and  at  the  same 
time  he  can  obtain  the  total  amount  of  invoice  burden  chargeable  to 
each  shop,  and  charge  it  on  his  burden  reports. 

Another  point  I  think  worthy  of  consideration  is  the  following: 
In  order  to  illustrate  better  how  errors  and  defects  occur  and  are 
treated,  let  us  assume  that  a  large  cored  casting  has  been  found  de- 
fective, and  when  the  piece  was  broken  up  for  examination  it  was 
found  that  it  was  the  moulder's  fault  that  the  casting  turned  out  bad. 
In  this  event,  presuming  the  moulder  and  core  maker  to  be  both 
piece-work  men,  although  the  moulder  would  not  get  paid  for  this 
bad  work,  yet  the  core  maker  would  have  to  be  paid,  so  that  this 
amount  would  have  to  be  charged  to  our  "Errors  and  Defects"  ac- 
count. Such  instances  as  these,  however,  do  not  constitute  all  our 
errors  and  defects.  It  happens  quite  frequently  that  even  after  a  cast- 
ing has  been  sold  and  delivered  to  a  customer  it  will  be  returned  by 
him  as  defective,  for  some  reason  which  could  not  be  detected  in 
the  shops ;  hence  it  will  be  necessary  for  us  to  go  to  our  credit  book 
each  month  and  place  in  our  burden  accounts  all  the  charges  made 
against  errors  and  defects.  It  will  happen,  perhaps,  in  some  months 
that  this  amount  will  be  quite  a  large  sum,  or  7'icc  versa.  It  is,  how- 
ever, of  sufficient  importance  to  nrcd  very  careful  looking  after. 

Having  now  obtained  sufficient  information  on  which  to  start  our 
final  cost  reports,  let  us  glance  at  the  various  rc|iorts  we  shall  find 
il  necessary  to  make  in  order  to  arrive  at  the  true  cost  of  our  mar- 
ketable product  of  each  class  of  castings  manufactured.  Our  first 
consideration,  then,  will  be  our  Foundry  Cost  and  Production  Report, 
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which  \vc  will  divide  as  follows:  "Cost,"  left-hand  side  of  form,  and 
"Production,"  the  right-hand  side.  On  the  left-hand  side,  then,  we 
shall  enter  the  various  grades  of  pig  iron  and  scrap  with  the  quanti- 
ties of  each  used,  extending  each  class  out  at  its  respective  price  per 
ton.  On  completion  of  this  we  have  the  cost  of  our  gross  melt,  but 
this  by  itself  is  of  no  avail,  as  it  stands  to  reason  we  must  credit 
our  gross  melt  with  all  the  sprues  and  gates  and  bad  castings  made 
during  the  month,  as  obviously  all  these  go  back  to  the  cupola  for 
remelt.  After  deducting  this  amount  from  the  cost  of  the  gross  melt 
we  have  the  cost  of  our  net  metals  used — or,  in  other  words,  we  have 
that  amount  of  money  which  when  divided  by  the  quantity  of  good 
castings  produced  will  give  us  the  price  of  our  iron  for  one  pound 
of  saleable  product.  This,  then,  is  our  starting  base.  Having  arrived 
at  this  cost,  our  next  point  is  to  enter  on  this  sheet  our  direct  labour 
on  the  several  classes  of  castings  manufactured,  both  for  moulding 
and  core  making,  and  any  other  direct  labour  we  may  have  in  the 
foundry,  and  by  dividing  this  .total  by  the  quantity  of  good  castings 
we  arrive  at  the  direct-labour  cost  per  pound  of  good  castings.  It 
must  be  borne  in  mind,  however,  that  when  working  out  the  cost  of 
direct  labour  per  pound  for  core  making,  the  amount  must  be  divided 
by  the  weight  only  of  good  cored  castings  produced;  hence  it  will  be 
necessary  for  us  to  keep  these  weights  separate  in  our  "daily  record 
of  production"  book. 

The  remaining  portion  of  the  left-hand  side  of  our  report  is  de- 
voted to  the  several  divisions  of  burden  which  we  have  to  obtain  from 
our  foundry  and  core  shop  burden  reports ;  but  before  dealing  with 
these  we  will  glance  at  the  right-hand  side  of  our  form,  vi::.,  "Pro- 
duction," and  see  what  subject  matter  is  required  to  complete  this. 
As  on  the  cost  side  of  this  form  we  started  with  the  items  com- 
posing our  melt,  so  on  this  side  we  start  with  our  production.  From 
our  "Daily  Production  Record  Book"  we  should  be  in  a  position  to 
obtain  the  total  weight  of  each  class  of  castings  produced,  both  good 
and  bad,  these  in  turn  each  being  subdivided  into  plain  and  cored 
work.  These  respective  weights  should  be  totalled  and  the  totals 
enumerated  on  our  production  report  under  the  respective  headings 
of  good  and  bad  castings.  In  addition  to  these,  we  should  also  enter 
the  weight  of  our  sprues  and  gates  produced.  The  total  of  our 
good  and  bad  castings  with  the  sprues  and  gates  will  therefore  give  us 
what  we  actually  received  for  the  amount  of  metal  put  in  cupola  (see 
opposite  side  of  report).  By  deducting  this  total  from  our  gross 
melt  we  arrive  at  our  shrinkage  (or  loss  in  melting)  and  the  whole 
added  together  will  balance  our  gross  melt. 
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Of  course  this  form  can  be  very  much  elaborated  to  suit  the 
requirements  of  the  management.  For  instance,  we  can  add  items 
of  general  importance,  such  as  the  amount  of  metal  melted  with  one 
pound  of  fuel,  etc. 

We  will  now  turn  to  our  Foundry  Burden  Report,  as  it  will  be 
necessary  for  us  to  have  these  figures  before  we  can  complete  our 
Cost  and  Production  Report.  In  a  previous  article  I  gave  the  differ- 
ent divisions  that  go  to  make  up  this  report — that  is,  the  items  which 
should  be  distributed  on  the  basis  of  tonnage  and  those  items  which 
have  to  be  distributed  on  the  amount  of  direct  labour  expended.  In 
September,  1909,  I  wrote  an  article  for  this  magazine  "on  the  subject 
of  the  ''Proper  Distribution  of  Foundry  Tonnage  Burden,"  the  point 
of  which  was  that  in  order  to  apportion  these  burdens  accurately  it 
was  necessary  that  the  total  burden  should  be  distributed  on  the 
total  weight  of  good  and  bad  castings  produced,  for  the  reason  that  in 
the  event  of  any  particular  branch  of  our  business  suffering  big 
losses  the  onus  would  be  put  on  that  department  and  not  spread  over 
the  other  branches  of  our  business,  which  had  nothing  whatever  to 
do  with  the  losses  in  question. 

I  do  not  think  it  would  serve  any  purpose  to  illustrate  any  form 
on  which  all  this  subject  matter  can  be  drawn  up,  as  with  each  foun- 
dry the  nature  of  the  information  required  varies  very  considerably; 
and  these  matters  arc  best  determined  by  the  officials  requiring  the 
information.  However,  the  theory  is  just  the  same,  and  with  such 
modifications  as  may  be  deemed  necessary,  suitable  forms  could  very 
easily  be  drawn  up.  As  a  suggestion  of  the  principal  burden  accounts 
requiring  careful  handling  the  following  I  think  are  the  chief:  Cupola 
Labour  and  Repairs,  Ladle  Expenses,  Renewals  of  Flasks,  Cleaning 
and  Chipping,  etc.,  these  Ix^ing  tonnage  charges;  and  then  again  in 
our  direct-labour  section  it  will  be  necessary  for  us  to  keep  track  of 
such  items  as  Maintenance  of  lUiildings,  Machinery,  Tools,  etc.;  also 
general  Shop  l^xpense,  which  as  I  have  previously  stated  can  all  be 
subdivided  into  any  divisions  found  necessary  in  the  working  out  of 
our  system,  in  addition  to  these,  and  before  our  burden  report  can 
be  completed,  we  will  still  have  to  enter  what  I  will  term  our  "Ad- 
ministrative Distribution  lUirden."  This  expense  is  composed  of  the 
proportion  of  salaries  of  officers  chargeable  to  the  foundry,  and  our 
proportion  of  the  head  office  expenses,  rent,  rates,  taxes,  depreciation, 
etc.,  and  these  can  be  otily  gathered  from  a  general  burden  report 
(which  1  will  deal  with  hereafter),  and  then  pro  rated  over  the  vari- 
ous shops.  As  S(K)n,  then,  as  this  information  has  been  compiled,  we 
can  carry  our  total  foundry  burden  of  each  class  of  castings  to  our 
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Cost  and  Production  Report.  Our  core  shop  being  an  adjunct  of  the 
foundry,  it  will  be  necessary  for  us  to  carry  an  adjunct  of  the  Foun- 
dry Cost  Report.  (This  Burden  Report  will  contain  only  our  core 
shop  expenses,  and  will  be  distributed  on  the  weight  of  good  cored 
castings  produced.) 

Having  now  all  our  information  correctly  recorded,  we  can  very 
easily  ascertain  and  enter  up  the  cost  of  each  class  of  castings  in  the 
foundry   (or  at  the  machine-.shop  door). 

Our  next  step  then  is  to  arrive  at  our  machine-shop  cost,  and 
here  we  have*  no  tonnage  burden  to  contend  with.  From  our  machine- 
shop  labour  distribution  (explained  in  a  previous  article)  we  are  in  a 
position  to  get  our  direct  charges  for  this  shop,  and  also  the  burden 
charges,  which  have  to  be  distributed  to  the  several  classes  of  castings 
on  the  percentage  of  the  direct  labour  on  each.  In  all  probability  we 
shall  find  our  machine-shop  burden  much  higher  than  the  foundry  for 
the  reason  that  we  are  bound  to  have  much  more  indirect  labour  in 
this  shop.  All  our  pattern  renewals  are  chargeable  to  the  machine- 
shop  burden,  and  one  can  readily  understand  that  in  a  plant  of  any 
magnitude  this  is  no  small  item.  The  burden"  report  may  be  conven- 
ientlv  itemised  in  the  following:  manner : 


Renewals  of  Patterns,  Wages  and  Materials. 
Maintenance  of  Buildings,  Wages  and  Materials. 
Maintenance  of  Machinery,  Wages  and  Materials. 
Maintenance  of  Tools,  Wages  and  Materials. 
General  Shop  Expense,  Wages  and  Materials. 


Distribution 

columns 

to  several  classes 

of  castings. 


and  in  addition  there  will  be  the  machine  shop's  proportion  of  the  ad- 
ministrative distribution  burden. 

As  a  general  rule  I  would  suggest  that  the  wood-pattern  shop  be 
kept  a  separate  department,  and  capable  of  carrying  its  own  burden. 
I  believe  in  some  plants  it  has  been  the  custom  to  join  this  with  the 
machine  shop;  but  I  venture  to  think  that  it  is  the  wiser  plan  to  have 
them  separated.  It  is  a  shop  by  itself — that  is,  its  work  has  but  very 
little  bearing  upon  any  of  our  other  shops,  its  principal  work  being  of 
course  the  making  of  new  wood  patterns  and  repairs  to  wooden  flasks, 
etc.  A  form  similar  to  the  machine-shop  burden  form  can  be  used 
for  this. 

We  have  now  to  consider  our  General  Burden  Report,  and  as  its 
name  implies  this  is  a  report  in  which  those  charges  are  recorded  that 
belong  to*  no  particular  shop,  but  arc  a  burden  on  the  whole  plant  pro 
rata.  And  the  first  item  of  this  nature  is  our  power  and  water.  We 
will  assume  we  generate  our  own  power.  In  order,  then,  to  arrive  at 
the  cost  of  this,  it  will  be  necessary  for  us  to  keep  track  of  the  coal 
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used  in  our  boilers,  and  the  cost  of  this  should  be  charged  through  our 
stores  ledger.  It  will  also  be  essential  that  our  electrician  furnish  us 
with  the  correct  percentages  of  power  used  in  each  of  the  various 
shops,  not  only  for  lighting,  but  for  elevators,  cupola  blowers,  etc. 
In  addition  to  this  we  must  see  that  the  wages  of  our  electrician,  en- 
gineer, fireman,  and  any  of  their  assistants  are  correctly  distributed. 
With  this  information,  then,  we  can  obtain  the  total  cost  of  our  power, 
and  apportion  it  to  the  various  shops  according  to  the  figures  given 
us  by  the  electrician. 

The  next  item  we  will  call  General  Shop  Expense,* and  this  con- 
sists of  those  many  little  incidentals  which  crop  up,  and  which  it  is 
impossible  to  charge  to  any  particular  shop.  Under  such  a  category 
as  this  we  might  put  our  watchmen. 

A  third  item  in  connection  with  this  report  will  be  our  warehouse 
expenses,  whilst  another  will  be  our  clerical  help;  and  finally  there 
would  be  our  rent,  rates,  taxes,  depreciation,  etc.,  and  in  fact  all  those 
factors  which  go  to  make  up  our  office  expenses.  As  soon  as  all  this 
information  has  been  detailed,  we  shall  then  have  to  pro  rate  the  total 
over  the  several  shops.  It  will  then  be  necessary  only  for  us  to  make  a 
summary  of  each  of  our  reports  from  which  we  shall  be  able  to  arrive 
at  an  accurate  cost  of  our  saleable  product  for  each  class  of  castings. 

Obviously  this  is  only  a  brief  outline  of  the  method  by  which  all 
our  costs  are  concentrated,  but  I  trust  it  will  be  sufficiently  explicit  to 
give  a  clear  outline  of  what  is  required  in  the  accurate  determination 
of  costs.  As  I  have  previously  stated,  elaboration  can  very  easily  fol- 
low. The  main  point  is  to  have  a  cost  system,  and  a  real  live  one  at 
that.  Let  what  you  undertake  be  thorough,  otherwise  your  results 
will  not  be  of  much  account.  One  writer  has  well  said  that  "all  our 
accounting  arrangements  no  matter  how  elaborate,  or  how  carefully 
planned,  can  only  sho7V  results,  not  produce  them."  At  the  same  time 
it  must  not  be  thought  that  the  cost  system  is  a  secondary  considera- 
tion, but  productions  and  costs  should  go  hand  in  hand,  as  it  is  only 
by  such  co-operation  we  are  able  to  point  to  defects  and  use  the  best 
means  at  our  disposal  to  remedy  them. 

Jn  conclusion  I  would  urge  the  necessity  for  the  speedy  compiling 
of  costs  each  month,  as  very  often  if  any  length  of  time  has  been  al- 
lowed to  lapse  before  calling  attention  to  weaknesses  shown  up  in  our 
re|)orts,  the  oi)portunity  of  remedying  such  evils  has  slipped  by. 


THE  HEATING,  VENTILATING  AND  AIR- 
CONDITIONING  OF  FACTORIES. 

By  Pcrcival  Robert  Moses. 
II.     THE    REGULATION    OF    HUMIDITY,    AIR    WASHING,    AND    COSTS. 

IX  man}'  processes  of  manufacture,  the  regulation  of  humidity  is 
of  more  importance  than  the  heating  of  the  building  or  the  ven- 
tilation of  the  building. 

In  spinning  or  weaving  mills,  the  question  of  heating  is  of  com- 
paratively little  importance,  because  the  operation  of  the  machinery 
generates  more  heat  than  is  necessary  to  take  care  of  the  building 
losses.  The  presence  of  too  dry  air,  however,  induces  the  develop- 
ment of  static  electricity,  because  it  is  a  poor  conductor,  reduces  the 
tensile  strength  of  the  fibre  produced,  and  decreases  tlje  value  of  the 
product.  The  same  is  true  in  silk  manufacture,  and  it  is  almost  im- 
possible to  secure  an  evenness  in  texture  without  the  regulation  of 
the  moisture  in  the  air.  In  some  processes,  dry  air  is  required,  such 
as  in  steel  manufacture,  where  the  removal  of  moisture  from  the 
plant  results  in  a  great  economy  in  the  production  of  the  steel  and 
a  marked  improvement  in  the  quality  of  the  product,  particularly  as 
to  its  uniformity. 

The  subject  of  the  humidifying  of  air  is  of  extreme  interest  and 
it  is  absolutely  bound  up  with  the  control  of  the  temperature.  It 
may  be  well  to  say  a  few  words  regarding  the  general  subject  of 
humidity.  For  every  temperature  of  air  there  is  a  corresponding 
quantity  of  moisture  which  will  be  carried  in  each  cubic  foot  without 
precipitation.  The  quantity  carried  increases  with  the  temperature,  as 
follows : 

Grains  of  Moisture  per  Cubic  Foot  in  Saturated  Air. 
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At  1 20  degrees  F.  a  cubic  foot  of  air  will  carry  34.8  grains  of 
moisture.  If,  therefore,  air  at  120  degrees  were  introduced  into  a 
room  in  a  saturated  condition  and  were  allowed  to  cool  to  70  degrees, 
nearly  27  grains  of  moisture  would  be  deposited  for  every  cubic  foot 
of  air  thus  introduced,  or  one  pound  for  every  260  cubic  feet;  and, 
vice  versa,  if  air  at  70  degrees  were  introduced  into  a  room  and  al- 
lowed to  heat  to  120  degrees,  instead  of  being  in  a  saturated  condi- 
tion, as  it  was  at  70  degrees,  it  would  have  less  than  one-quarter  the 
quantity  of  moisture  it  is  capable  of  carrying. 

The  relation  between  the  quantity  of  moisture  actually  contained 
in  the  air  at  any  given  temperature  and  the  quantity  of  moisture  car- 
ried at  the  saturation  point  for  that  temperature  is  called  the  ''relative 
humidity."  This  relative  humidity  is  indicated  by  the  difference  be- 
tween the  temperature  shown  1)y  a  wet-bulb  thermometer  and  a  dry- 
bulb  thermometer,  or  as  shown  by  the  hygrodeik. 

Tables  showing  the  ratio  of  wet-bulb  temperature  to  dry-bulb 
tem[)erature,  known  as  psychrometric  tables,  show  that  for  any  given 
percentage  of  humidity  within  a  temperature  range  of  20  degrees  F. 
the  ratio  of  the  wet-bulb  temperature  rise  to  the  dry-bulb  temperature 
rise  is  practically  constant.  This  approximate  uniformity  of  differ- 
ence ior  a  stated  degree  of  humidity  is  taken  advantage  of  in  one 
system  of  regulation  to  permit  the  regulation  of  the  humidity  and 
its  maintenance  at  any  desired  amount.  With  this  system,  it  is  de- 
sired, for  example,  to  maintain  a  humidity  of  approximately  70  de- 
grees. A  humidity  of  70  degrees  is  equivalent  to  a  dift'erence  be 
twecn  the  wet  and  dry  bulb  of  from  5  to  7  degrees.  Hence,  if  by 
some  means,  the  temj)erature  in  the  room  to  be  humiditied  can  be 
kei)t  at  from  5  to  7  degrees  above  the  temperature  of  the  saturated 
air  delivered  from  the  humidifier,  the  resulting  saturation  in  the  rcx)m 
will  be  70  degrees.  The  means  a(lo])ted  for  maintaining  the  differ- 
ence between  the  temperature  of  the  air  in  the  room  and  the  tempera- 
ture of  the  air  issuing  fi-oni  the  huiiiichfier  is  to  oi)en  and  close  the 
damper  admitting  tht-  supply  of  heated  air  in  winter  or  cool  air  in 
summer,  and  thus  by  regulating  the  (|nantity  of  saturated  air  delive- 
ered  regulate  tin*  temperature  of  the  room. 

The  necessity  for  a  constant  dirferenee  in  temperature  also  intro- 
duces the  re(|uirement  that  in  winter,  when  the  temperature  of  the 
room  nnist  be  maintained  at  about  70  degrees  as  a  minimum,  the  tcm- 
])erature  of  the  air  when  it  is  being  saturated  must  be  between  64  and 
65  degrees.  Tn  ordiT  to  obtain  this  leinpefatin-e,  it  is  necessary  to  heat 
tlie  air.  This  is  done  in  this  system  by  allowing  steam  to  mix  with 
the  water  in   llie  hnniidifving  ilianiber.     'idle  steam  is  automatically 
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shut  off  as  soon  as  this  water  reaches  the  desired  point,  64  or  65  de- 
grees ;  as  soon  as  it  falls  below  the  desired  point,  the  steam  supply 
automatically  opens   up. 

Another  condition  demanding'  attention  arises  from  the  fact  that 
in  winter  when  the  temperature  of  the  room  rises,  as  it  does  in  the 
operation  of  machinery,  and  the  temperature  of  the  saturated  air  re- 
mains approximately  at  64  or  65  degrees,  it  is  necessary  to  decrease 
the  amount  of  heated  air  supplied  for  ventilation  and  heating,  while 
in  summer  time,  when  the  supply  is  cooler  than  the  air  in  the  room, 
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(I.KAN  INC    DKVICK. 
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It  1.^  luvfssary  to  increase*  tin.'  (|iiantity  nl"  air  supplied  in  order  lo  ilc' 
crease  the  rnoni  temperature  and  niaintaiii  the  re(|nired  differeiice  in 
teniperatui  e.  It  becomes  necessary,  tlierel'ore.  for  the  automatic  ther- 
mostats which  dose  the  dampers  to  o|)erate  in  one  direction  when  the 
tempeiature  ol  the  ail'  delivered  to  the  room  1)\  the  duct  sv>tem  is 
I'.ij^her  than  the  tcnipt'iature  ol'  the  aii"  in  the  room,  and  in  the  other 
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('.iiX'Clinii   wlic'ii   llic   li'inpcialnrc  dl'  tin-  air  is  lower.     'I'liis  opiTation 
is  carrit'd  on  hy   what   is  kii<i\\n  a^  llic  (lilTcrciUial  llicniiostat. 

AiiolliiT  iiu'lliod  is  to  use  an  inUTniittcnt  SNsteni  of  lunnidifN  ini^, 
llie  spray  l)cinm  Inrncfl  on  and  off  as  llu-  iclalivc  luiinidity  rises  and 
falls.  'Jliere  are  other  systems  of  localized  liani^ini;  Ininiidiflers  with 
■A\u\  wilhonl  fans,  hut  these  do  not  control  the  temperature,  hence  do 
not  accomplish   fully  the  result  considered  in  this  article. 
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The  regulation  of  humidity  has  also  a  commercial  value  in  addi- 
tion to  the  value  arising  from  hetterment  of  i^roduct  and  more  uni- 
form quality.  Wherever  textile  yarns  or  similar  material  is  sold  by 
weight,  the  percentage  of  moisture  has  an  important  bearing  on  the 
results.  Standards  have  been  fixed  as  to  the  allowable  amount  of 
moisture,  this  amount  being  determined  by  the  difTerence  in  weight 
between  a  sample  dried  in  an  oven  and  a  sample  as  delivered.  If  a 
manufacturer  delivers  yarns  or  other  material  witli  less  than  the 
allowable  percentage  of  moisture,  he  loses  a  legitimate  amount  of 
profit.  This  percentage  of  moisture  is  known  as  the  ''regain."  The 
usual  allowance  varies  from  8j/^  per  cent  with  cotton  to  17  to  18 ^4 
per  cent  with  wool.  If  the  relative  humidity  in  the  mill  is  maintained 
at  approximately  70  per  cent  with  70  degrees  temperature,  73  per 
cent  with  80  degrees  temperature,  76  per  cent  with  90  degrees  tem- 
perature, it  is  found  that  the  amount  of  regain  is  about  that  allowed. 
If  the  humidity  falls  much  below  this,  the  amount  of  regain  will  be 
correspondingly  reduced  and  the  manufacturer  suffers  a  loss,  besides 
a  loss  in  the  value  and  strength  of  the  ])r(;(luct. 

A  series  of  tests  made  by  Mr.  J.  II.  M.  Ileaty,  of  Clemson  College, 
South  Carolina,  showed  that  with  25  s  yarns  a  reduction  from  84  per 
cent  relative  humidity  reduced  the  strength  of  the  yarn  11.4  pounds; 
with  30  s  yarns,  a  reduction  from  95  per  cent  to  46  per  cent  reduced 
the  strength  of  the  yarn  19.2  pounds.  It  was  also  found  that  the 
percentage  of  broken  ends  is  less  with  the  higher  percentage. 

In  hot  summer  weather,  it  is  ])Ossible  to  cool  down  the  incoming 
air  from  the  temperature  outdoors  to  the  wet-bulb  temperature,  usu- 
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ally  lo  to  14  (lej^rccs  below  the  drv-bulb  temperature  outdoors.  This 
air  delivered  to  the  mill  is  heated  uj)  by  the  heat  from  the  machinery 
and  a  sufficient  volume  of  iiicoming"  air  is  delivered  from  the  humidi- 
fier to  keep  the  tem])erature  down  to  the  difference  required  for  main- 
taining the  re([uire(l  amount  of  humidity.  As  it  will  be  found  that  the 
amoinit  of  air  re(|uired  for  tliis  pur])osc  is  far  in  excess  of  the  amount 
of  air  re(|iiirrd  for  ventilation  in  winter,  the  ducts  nuist  be  i)roi)or- 
tioned  for  summer  work. 

The  exti'iit  to  which  these  systems  are  carried  may  be  inferred 
from  the  size  of  |)lant  recently  ordered  for  a  lari;e  New  hjii^land  mill, 
where  412,000  cubic  feet  of  air  per  minute  are  to  be  delivered.  This 
mill  is  3^()  feet  b\    1,^,^  feet,  six  stories. 

<  )iie  tact  h'c(|uently  overlooked  in  the  desii^n  <A  plant-^  for  such 
mills  is,  thai  the  power  delivt'i-e(|  to  the  machinerv — i.  e.,  to  the  looms, 
knittin;.^  frames,  etc. — is  almost  wholly  transformed  into  heat,  and  it 
is  for  this  reason  thai  where  a  larj^e  anioimt  of  niaclnner\  is  operated 
no  extra  heat  is  re(|niriMl.  i-xcept  for  the  i-arlv  morniujn'  hours  before 
the  apj)aratus  starts.  In  one  of  the^e  l.irL^e  mills,  500  to  i,()(K)  horse 
power  may  be  used  on  a  tloor.  and  il  is  (piitc  evident  from  a  brief  con- 
*sideration  of  the  mechanical  ecpiivalent  of  heat  that  no  additional 
heat   will  be  needed. 


///v'    C(K\niri()NfNG    IN    I'ACTORII'S. 


«7i 


A  Ik  W'asiii  \c.. 
l^vcn  wlic'ii  rcqnlation  ol  luiinidity  is  nninipoi-laiil,  air  washing'  is 
advisable,  as  haclcria  collect  on  the  dust  particles  and  air  washini;- 
removes  the  dust  and  the  bacteria  with  it.  It  is  impoiiant  in  ])r()vid- 
ini;'  for  air  washing"  that  the  air  leaxini;-  the  air  washer  be  kept  down 
to  such  a  point   that   when   delivered  into  the  room   there  will  be  no 


KKINFORCKD-CONCKETE   AIK-WASHING   PLANT,    MKXGKL   EOX    FACTOUV,    LOUIS\aLLK,    KV. 

McCrecry    Engineering    Co.,    Detroit.      The    casings    from    air    intake    to    washer    and    from 

washer    to    fans   arc    all    of   cement    plaster    on    metal    lath. 
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New  York   Illowrr  Co.,  CliicaRo,    111. 

tciidcncv  for  tlic  deposit  of  moisture.  It  is  usual  to  keep  the  teiui>era- 
ture  of  the  saturated  air  ou  leaviii,-;  the  air  washer  or  huini(hfier  at  20 
dcjijrces  below  the  temperature  of  the  air  iu  the  room.  T.y  this  meaus, 
even  if  satiuated  air  is  delivered  to  the  room,  it  will  rise  in  tempera- 
ture when  mixed  with  the  aii-  of  the  room,  and  as  its  capacity  h)r 
moisture  increases  with  its  tempciature  there  will  he  no  tendency  to 
deposit  the  moisture. 

As  the  air  is  usually  delivered  throui;h  lonj;  j^alvanized-iron  ducts, 
which  carry  sound,  the  (piestion  of  noise  from  the  air  washer  is  of  im- 
portance, and  for  this  reason  the  "mist"  type  of  air  washer  is  prob- 


///A'  coxnrrioxixc;  in  I'Aciokii^s.  9,77, 

[)\)\\  prck-iahlc  lo  llu'  ".spi.iy"  nv  "rain-water"  \\\)v.  The  use  of 
iMfllr-plate  cliiiiinators  lo  take  on!  tlic  cntraiiu-d  iiioisiiirc  also  serves 
lo  ri>(liicc  ilk'  noise;  and  a  fnrllier  prtcanlion  is  lo  install  heluc-en  the 
air  \\a>lKT  and  the  fan  a  llexihle  canvas  conncciion.  The  (|nc->tion 
ol  noise  is  not,  of  coui'sc,  of  i;rcat  ini])orlancc'  in  factor\   work. 

I  Ii:.\TiNr,. 

The  question  of  hcatini^  the  buildinj^-  is  intimately  connected  with 
the  (|uestion  of  the  air  supply,  as  every  cubic  foot  of  air  brou.^-ht  in 
from  outdoors  must  be  heated  up  to  at  least  the  tem]K'rature  of  the 
room  which  it  is  to  enter. 

In  considering-  this  cjuestion  of  air  supply,  two  distinct  factors 
must  always  be  considered: 

1.  The  amount  of  air  required  for  ventilation. 

2.  The  amount  of  heat  to  be  added  to  warm  this  air,  and  also  to 
provide  for  the  losses  through  walls,  windows,  skylights,  dr)ors,  etc., 
or  the  amount  of  heat  to  be  abstracted  to  cool  it. 

It  is  evident  that  if  a  factory  is  used  for  storage  purposes  on  two 
or  three  floors,  no  ventilation  is  required  but  a  certain  amount  of 
heating  or  cooling  is  necessary,  depending  upon  the  contents.  On  the 
other  hand,  if  the  floor  is  full  of  operatives,  or  if  machinery  is  being 
operated,  the  amount  of  heat  required  is  reduced,  but  the  amount  of 
air  required  for  ventilation  is  increased  and  usually  becomes  of  para- 
mount importance.  This,  however,  is  not  the  case  during  the  night 
time,  unless  the  shop  operates  the  whole  twenty-four  hours,  full- 
shift,  nor  is  it  the  case  during  slack  time,  when  ]>erhaps  half  or  two- 
tliirds  of  the  operatives  are  laid  off,  nor  in  the  early  mornini;-  hours 
when  the  building  is  being  warmed  up  bcfoi'e  work  starts.  At  such 
times,  the  ventilation  factor  practically  disappears  and  the  sole  ques- 
tion is  one  of  heating.  It  follows  from  these  considerations  that  a 
system  designed  for  one  particular  state  of  affairs  will  be  uneconom- 
ical under  all  the  other  conditions,  unless  provision  is  made  for  meet- 
ing the  varying  conditions  as  they  arise. 

If  no  provision  is  made  for  taking  care  of  this  ''off-time"  heating, 
except  di-awing  air  from  outdoors  and  heating  it  up  to  the  required 
amount  to  make  good  the  losses,  it  is  evident  that  for  every  i.ooo  cubic 
feet  of  air  brought  in  and  raised  to  say  no  degrees,  2,000  heat  units 
will  be  required,  approximately  equal  to  the  condensation  of  2  pounds 
of  steam,  while  if  this  air  is  brought  in  at  70  degrees  or  60  degrees 
only  one-half  the  number  of  heat  units  will  be  required.  This  means 
that  either  tlie  air  must  be  I'e-circulated  or  j)rovision  must  he.  made  for 
heating  the  building,  taking  care  of  radiation  losses  through  walls, 
windows,  etc.,  by  direct  radiation  surface,  letting  the  ventilating  fans 
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supply  only  the  air  required  for  ventilation,  this  air  being  heated  to 
merely  the  temperature  of  the  room. 

Provision  for  re-circulation,  while  a  matter  of  economy  in  opera- 
tion, is  a  doubtful  expedient,  except  in  certain  instances;  because  as 
soon  as  the  engineer  in  charge  or  the  owner  finds  that  by  re-circulat- 
ing the  air  more  or  less  he  can  reduce  the  expense  for  fuel,  he  will 
adopt  this  method,  and  poor  ventilation  will  result.  The  exceptions 
noted  are  such  plants  as  have  an  excess  of  exhaust  steam  available, 
as  in  this  case  there  is  no  tendency  on  the  part  of  the  engineer  or 
owner  to  reduce  the  ventilation  because  no  benefit  w^ould  be  obtained 
thereby.  Another  case  is  where  re-circulation  can  be  adopted  contin- 
uously— i.  e.,  where  air  can  be  withdrawn  from  storage  rooms  or 
storage  floors,  halls,  etc.,  passed  over  heating  coils,  and  distributed  to 
the  manufacturing  departments. 

Where  re-circulation  is  not  advisable,  direct  radiation  must  be  re- 
sorted to  if  economy  in  steam  is  to  be  obtained.  Direct  radiation  has 
also  the  advantage  of  supplying  the  required  heat  when  natural  ven- 
tilation is  used  and  mechanical  ventilation  stopped. 

In  a  climate  such  as  that  of  Xew  York,  there  are,  perhaps,  eight 
months  in  the  year  when  windows  can  safely  be  opened  and  natural 
ventilation  obtained,  provided  some  means  is  given  for  warming  the 
air  coming  in  through  the  windows.  During  October  and  November, 
and  even  in  December,  and  in  March,  April,  and  May,  there  are  many 
days  when  natural  ventilation  is  preferable  to  air  received  through 
ducts  and  (lues  after  being  heated.  The  air  comes  in  with  a  "live" 
r|uality  through  the  windows,  varying  in  velocity,  and  it  is  to  be  pre- 
ferred, and  it  will  be  preferred,  to  the  air  received  from  the  fan 
system  unless  the  manufacturing  processes  require  a  stated  humidity. 

During  such  times,  it  is  highly  advisable  that  the  mechanical  ven- 
tilating plant  be  shut  down  and  the  necessary  heat  obtained  fi'om 
coils  and  radiators  around  the  room.  At  snrh  times,  mechanical 
ventilation  is  of  no  use,  because  even  if  mecli:inical  ventilation  is 
supplying  the  air  as  it  is  designed  to  i\o,  o])en  windows  and  breezes 
will  entirely  change  the  distribution  of  this  air  and  prevenl  the  proper 
distribution  of  the  heat. 

Ill  ordinary  workshops  and  factories,  therefore,  where  there  aie  no 
gases,  dust  or  vapors  to  be  removed,  it  is  my  practice  to  use  a  com- 
bination of  diiin't  and  indirect  systems. 

("osr  oi'^  \'i:n' I  ir,\  iiox. 
Definite  figures  are  alwa\s  a  bettei-  means  oi  focusing  the  atten- 
tion than  are  abstract  discussions.    Assuming  that  coal  costs  $,^  a  ton 
of  2,(XX)  pounds  and  that  there  are  /.ck^o  available  heat  units  in  each 
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pound  of  coal  (by  lliis  I  iiicaii  that  oiil  of  llic  ii.ooo  (jr  I2,<)()()  heat 
units  a\ailal)U'  in  a  pound  of  Xo.  i  huc-kwlK'at  roal,  hclwcen  y,000 
.lud  S. ()();)  arc  actualK'  dclix'crcd  into  the  room  in  tlic  form  of  heat 
in  the  air,  the  remainder  heini;'  lost  thi'oui^h  radiation  in  eonnection 
with  the  boiler  setting;',  duets,  fans,  and  heaters  or  allowed  to  J4"(i  U) 
waste  without  doini;-  any  j^oodj,  and  as>umin_L;'  extreme  conditions  of 
zero  dci^'recs  weather  outdoors  and  an  indoor  temperature  of  65  de- 
i^rees,  the  cost  of  heatini^"  i,(K)()  cubic  feet  of  air  from  zero  decrees  to 
the  temperature  of  the  room,  when  exhaust  steam  is  not  available 
from  the  steam  engine,  is  as  follows: 

13  ' 

1,000  X  ~~   X   ^00  cents  -f-  2,000  pounds  -f-  7,000  heat  units. 

55 

The  result  is  1/40  cent;  this  is  the  cost  of  heating  1,000  cubic 
feet  of  air  from  zero  degrees  V.  to  65  degrees  F.  This  may  be  taken 
as  the  maximum  cost  of  ventilation. 

If  the  air  is  to  be  heated  fi-om  zero  degrees  to  130  degrees,  or 
from  10  degrees  to  140  degrees,  the  cost  is  1/20  cent.  If  we  assume 
the  average  wdnter  temperature  to  be  about  32.5  degrees  F.,  it  is  evi- 
dent that  the  saving  to  be  obtained  by  re-circulation  of  the  air  w^ould 
be  1/80  cent  per  i,ooo  cubic  feet  of  air  delivered — i.  e.,  if  it  cost 
1/40  cent  to  heat  the  air  from  zero  degrees  to  65  degrees,  it  would 
cost  1/80  cent  to  heat  it  from  32.5  degrees  to  65  degrees  F.  Again, 
if  1,000  cubic  feet  of  air  will  act  as  a  carrier  for  65,000  ^-  55  B.t.u. 
if  the  air  is  allowed  to  drop  from  130  degrees  to  65  degrees  F.,  or 
from  140  degrees  to  75  degrees  F.,  this  is  equivalent  to  1,182  B.t.u. 
T,i82  B.t.u.  is  about  the  amount  of  radiation  obtainable  from  4  square 
feet  of  radiation  an  hour  wdth  exhaust  steam  at  from  i  pound  to  5 
pounds  pressure ;  it  follow\s  from  this  that  for  4  square  feet  of  direct 
radiation,  a  saving  of  1/80  cent  ])er  hour  is  made  over  the  cost  of 
heating  directly  by  a  fan  system  drawing  the  air  from  outdoors — al- 
ways provided  that  there  is  not  sufficient  exhaust  steam  to  heat  the 
coils  of  the  fan  system  ;  and  every  square  foot  of  radiating  surface 
saves  1/320  cent  per  hour. 

It  is  also  true  that  every  1,000  cubic  feet  of  air  re-circulated,  in- 
stead of  being  taken  directly  from  outdoors,  saves  1/80  cent. 

Assume  a  building  requii'ing  1,800,000  B.t.u.  ])er  hour,  to  make  \\\) 
the  losses  through  walls,  windows  and  other  openings.  This  amount 
of  heat  could  be  either  sup])lied  by  6,000  square  feet  of  coil  radiation 
along  the  walls,  or  it  could  be  supplied  by  a  fan  system  taking  the  air 
from  outdoors,  heating  it  to  140  degrees  and  allowing  it  to  fall  to  75 
degrees.    The  saving  in  such  a  building,  allowing  for  starting  up  two 
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hours  earlier  in  the  morning — about  5  o'clock  if  the  building  opens  at 
7  o'clock  and  stops  at  6  o'clock  at  night — making  13  hours  of  opera- 
tion, would  be  18  cents  per  hour,  and  the  average  saving  per  day 
would  be  $2.34.  The  same  saving,  approximately,  would  be  made  if 
all  the  air  supplied,  except  that  required  for  ventilation,  were  obtained 
by  re-circulation. 

In  the  case  just  assumed,  with  a  maximum  requirement  of  1,800,- 
000  heat  units  an  hour,  it  would  apparently  be  necessary  to  deliver 
approximately  1,500,000  cubic  feet  of  air  per  hour  at  140  degrees  F., 
or  25,000  cubic  feet  of  air  per  minute.  A  building  requiring  this 
amount  of  heat  would  be  a  building  about  125  feet  square,  of  five  to 
seven  stories,  with  the  usual  amount  of  glass  and  exposure.  Such 
a  building,  however,  might  house  from  200  to  300  employees  or  there 
might  be  only  100. 

Allowing  for  a  maximum  of  300  employees,  the  total  amount  of 
air  required  per  hour  for  ventilating  purposes  would  be  600,000  cubic 
feet.  This  air  could  also  be  used  for  supplying  heat  and  no  extra 
loss  would  be  involved.  600,000  cubic  feet  of  air  falling  from  140 
to  75  degrees  would  give  out  approximately  720,000  B.t.u.  per  hour. 
This  would  leave  about  1,000,000  ]>.t.u.  to  be  provided  for  by  re- 
circulation, less  150,000  B.t.u.  from  the  operatives  and  100,000  from 
say  40  horse  power  of  machinery ;  the  amount  of  air  to  be  re-circu- 
lated would  be  finally  between  10,000  and  11,000  cubic  feet  per 
niinntc,  and  this  only  in  severe  weather. 

In  this  connection,  the  following  figures  may  be  of  interest,  as  they 
afford  a  rough  means  of  figuring  the  amount  of  direct  radiating  sur- 
iace  re(|uired.  Taking  the  usual  conditions  around  New  York  as  a 
basis,  a  reciuirement  of  10  degrees  F.  as  the  outside  temperature,  and 
65  degrees  V.  inside,  with  walls  12  to  16  inches  thick,  the  number  of 
heat  units  re((uired  pfi'  hour  would  be: 

'  The  aincnnit  of  glass  surface  nniltij)lied  by  70  [)lus  the  amount  of 
wall  surface  niultii)lied  by  18;  number  of  operatives  nudtiplied  by 
1,500  less  the  number  of  horse  power  of  machinery  niultii)lied  by 
2,=;oo.  If  no  air  is  supplied  for  ventilation,  allowance  nuist  be  made 
for  inllltration  of  air,  and  it  is  usual  to  figure  that  the  air  will  be 
changed  in  one  hour.  In  such  case,  add  one  heat  unit  per  1,000  cubic 
feet  of  contents  of  building  to  be  heated.  These  figures  result  in  the 
following  formula  for  direct  radiation: 

S(i    ft.  radiating'  surface=(  K  (  G  -f  W  -f-MCu.  Ft.)  ) 

4        If)  300 

-(sopor  4.  9  IIP.) 
3 
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K  is  a  variable  (|iiaiitity,  varyin^i^  from  one  to  one  and  one-fifth, 
depending  n|)on  exposure — eontiiiiions  or  partial,  time  heating,  etc 

'Jdiese  figures  are  ])ascd  on  a  radiation  of  between  280  and  30fj 
l).t.u.  i)er  s(|uare  foot  i)er  liour  from  coil  heatinj:^  surface,  placed 
alongside  the  outside  walls  under  the  windows,  with  tlie  conditions 
of  temperature  noted. 

The  amount  of  surface  required  for  heating  air  supplied  by  the 
fan  system  is  an  entirely  different  quantity  from  that  required  for  di- 
rect radiation,  as  the  amount  of  condensation  in  a  pipe  or  coil  in- 
creases as  the  speed  at  which  the  air  is  discharged  through  the  coils 
increases;  because  the  heat  is  transferred  from  the  coils  to  the  air 
largely  by  convection — very  little  by  radiation. 

While  it  is  true  that  the  total  rise  in  temperature  will  be  greater 
with  a  greater  depth  of  heater,  it  is  also  evident  that  after  the  air  has 
passed  over  the  first  few  rows  of  coils  it  approaches  more  nearly  the 
temperature  of  the  steam  in  the  coils,  and  hence  the  rate  of  trans- 
mission is  very  much  less  and  the  added  surface  is  nothing  like  of 
proportionate  value.  This  is  one  reason  why  it  does  not  pay  to  run 
the  temperature  of  the  air,  for  heating  purposes,  up  above  135  or  140 
degrees,  as  in  order  to  obtain  a  higher  temperature  it  becomes  neces- 
sary to  make  the  heater  very  much  deeper  and  the  cost  of  installation 
increases  at  a  greater  proportion  than  the  results  warrant. 

If  the  steam  in  the  coils  is  at  a  temperature  of  220  degrees  and 
the  incoming  air  is  taken  at  an  average  of  30  degrees,  there  is  a  dif- 
ference of  190  degrees  between  the  surface  of  the  first  sections  and  the 
incoming  air,  while  at  the  end  of  the  heater,  where  the  air  leaves, 
there  is  a  difference  only  of  between  70  and  80  degrees — i.  e.,  be- 
tween 220  and  140  or  150  degrees.  Hence,  the  amount  of  heat  trans- 
mitted in  the  first  sections  of  the  heater  should  average  twice  the 
transmission  in  the  latter  end. 

A  matter  of  importance  in  connection  with  any  ventilating  system 
is  the  character  of  the  air  delivered  into  the  system.  Out  in  the  coun- 
try, in  a  factory  plant,  where  the  air  is  clean  and  not  'befouled  with 
smoke  or  other  fumes,  the  air  supply  for  the  ventilating  system  may 
be  taken  wherever  it  can  most  conveniently  be  obtained ;  but  where 
this  is  not  the  case,  where  the  work-shop  or  factory  is  located  in  the 
city,  or  where  the  processes  involved  befoul  the  air  around  the  fac- 
tory, there  are  several  jx^ints  to  be  considered. 

The  first  is  the  location  of  the  intake  in  the  cleanest  possible  po- 
sition ;  and  if  it  is  not  possible  to  obtain  clean,  fresh  air  by  the  location 
of  the  intake,  then  it  becomes  necessary  to  provide  some  means  for 
the  cleaning  of  the  air.    The  delivery  of  dirty  air  is  not  only  bad  from 
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,    steel    tank;    2,    aliimiiiiuin    casing;    3,   casiiiK    covir;    4,   glass;    f),    ui)p«.r    bus   bar;    G.    iniur 

tube  boMer;   7,  tiKbteiiiiiK  batid ;   M,   outer    tube   bobler;    }),   dry-air   inlet;    10,  ozone   outlet; 

II,    barrier    insulator;    12,    outer    tube;    i;{,    inner    tube;    It,    tinfoil;    l.'i,    barrier;    lt>, 

glass    bolder;     17,    insulator;     IS,    outer    tube    contact. 


glass    bolder;     17 

a  sanitary  point  of  vii-w.  l)iit  in  a  ^ical  many  processes  of  manufaoturo 
the  delivery  of  dusty  air  causes  a  marked  deterioration  in  the  ([uality 
of  the  prochict,  and  in  fact  the  resnlt  may  be  so  injnrions  as  to  make 
the  oj)cration  of  the  ventilatiiij.^  system  impossil)le. 

The  location  of  the  intake  has  a  hearini;"  on  the  economy  of  opera- 
tion. If  the  air  snj)ply  is  to  he  used  for  heatini;",  or  if  it  is  to  be  usc(' 
mainly  in  cold  weather,  it  is  advisable  to  loi-ate  tln'  air  snpi)ly  on  tlu 
warm  side  of  the  bnildin.L;.  (  )n  tlie  olhei-  hand,  if  the  ventilatiiii^  sup- 
ply is  intended  to  cool  the  room,  as  an  eiiL^ine  room,  the  intake  slionld 
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l)c  located  on  llie  cool  side 
of  tlic  hiiildini;' — i.e.,  in 
this  climate,  on  the  north 
or  east  side ;  the  warm 
side  1)eing  the  south  or 
west. 

'Jdie  size  of  intake  will 
also  have  a  bearini;"  on  the 
freedom  of  the  air  from 
dust.  Jf  the  size  is  re- 
stricted so  that  the  ve- 
locity is  excessive — i.  e., 
above  800  feet  per  minute 
— there  is  a  greater  tend- 
ency for  the  drawdng  in 
of  dust  than  there  is  if  the 
velocity  is  kept  low — say, 
500  feet  per  minute.  The 
method  of  cleaning  the 
air  has  been  discussed,  but 
whatever  method  is  adopt- 
ed, provision  must  be 
made  for  the  screening 
and  removal  of  the  dirt 
taken  out  of  the  air,  oth- 
erwise the  so-called  clean- 
ing apparatus  beconies  a 
menace  to  health  and  det- 
riment   to    the    operation     cross    section    of   gkrakd   ozoxizer    showing 

.     ,  .,       .  ,  '  ASSEMBLY   OF   PARTS. 

of  the  ventilating  plant. 

Insofar  as  the  exhaust  outlet  is  concerned,  the  main  points  to  be 
observed  are  that  the  outlet  should  be  placed  away  from  the  inlet 
and  away  from  window^s,  and  it  should  also  be  provided  with  a  hood 
so  designed  that  wind  pressure  will  facilitate  the  exit  of  the  air 
rather  than  retard  it. 

A  discussion  of  the  heating  and  ventilating  of  factory  buildings 
would  not  be  complete  without  some  reference  to  the  subject  of 
ozonization.  Practice  is  still  in  process  of  development,  and  al- 
though the  use  of  ozone  as  a  purifying  agent  has  become  more  or 
less  general  in  Europe  it  has  only  been  tried  experimentally  in  the 
United  States  and  with  no  very  definite  results.     The  most  notable 
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American  instance  is  the  installation  in  the  Chicago  Public  Library 
Building,  and  while  the  offensive  odor  seems  to  have  been  removed 
from  the  air  the  authorities  are  not  yet  prepared  to  make  a  definite 
statement  as  to  the  advisability  of  installing  a  complete  ozonizing 
apparatus. 

A  letter  from  the  Hoftheater,  Stuttgart,  herewith  presented  in 
translation,  speaks  very  well  for  the  results  obtained  in  that  installa- 
tion, and  it  would  seem  to  me  probable  that  ozone  could  be  employed 
to  advantage  in  confined  spaces  where  ventilation  by  the  introduc- 
tion of  fresh  air  and  the  removal  of  foul  air  was  not  readily  possible: 

(Translation) 

Replying  to  your  letter  of  the  7th  instant,  we  have  honor  to  inform 
you  as  follows  : — 

The  ozone  apparatus  of  the  Elworthy-Koelle  system  installed  by  us  in 
the  year  1906  has  proved  very  good  in  every  way.  The  unfavorable  con- 
ditions in  the  local  Hoftheater  did  not  formerly  permit  of  successful  ven- 
tilation of  the  auditorium  during  performances.  Since  the  ozone  appa- 
ratus has  been  in  service  there  is  no  longer  impure  air  in  the  auditorium, 
and  the  temperature  is  not  unbearable  even  with  the  house  full.  Flying 
dust  settles  on  the  ground  in  consequence  of  the  cool  ozone,  and  the  scenes 
on  the  stage  stand  out  more  clearly  in  conseciuence  thereof. 

The  apparatus  whicli  is  connected  to  the  electric  circuit,  and  which 
consumes  current  to  the  amount  of  only  20  horse  power  per  evening,  per- 
mits of  the  distribution  of  tlie  ozone  (generated  by  electricity)  to  the 
remotest  parts  of  the  theatre. 

It  is  installed  in  tlie  ventilating  chamber;  thence,  the  ozone  passes 
thr()Ujj:li  air  ducts  into  the  auditorium.  ^\irthermore,  a  special  tube  sys- 
tem with  two  branches  runs  iiUo  the  orchestra  pit  and  to  the  supers'  room, 
liie  air  improved  by  the  ozone  has  the  normal  amount  of  humidity. 
Tin-  effect  of  ozom'zation  of  the  air  is  a  double  one:  On  the  one  hand,  it 
stinuilates  the  audience,  which  is  made  uncomfortable  by  unhealthful  sub- 
stances and  germs  exhaled  by  the  crowd  of  people,  and  on  the  other,  pro- 
duces a  favorable  effect  u.pon  tlie  vocal  v/ellbeing  of  the  singers  and  upon 
the  physieal  condition  of  tlie  orclu-stra. 

Very  respectfully. 

(Signed)  I'.AKOX    I'ULldN. 

'I  Iir  process  t)f  ozonizing  air  is  essentially  (he  same  in  the  dif- 
ferent .systems,  and  consists  of  forcing  aii-  through  tubes  through 
which  an  electric  discharge  takes  place,  the  electric  discharge  chang- 
ing the  particles  of  (  ),  to  particles  of  ( )..  This  e.xtra  atom  of  oxygen 
is  only  temporarily  attached,  and  at  the  earliest  opportunity  it  will 
combine  with  anv  carlxmacous  inaleiial,  peiforming  a  chemical  com- 
bination which  aiiionnl^  to  (he  same  thing  as  bui-ning  up  the  oi-ganic 
matter  present   in   the  air. 


GNOME  MOTOR  ;   AVIATION   HOOD  AND  INTERIOR  PARTS. 

FRENCH  AEROPLANE  MOTORS. 

By  Warren  H.  Miller. 

SO  long  as  the  weight  of  gasoHne  motors  remained  at  about  20 
pounds  per  horse  power  there  was  Httle  hope  of  doing  any- 
thing in  the  way  of  practical  results  with  the  development  of 
aeroplanes.  Even  in  the  very  smallest  plane  the  presence  of  the  ele- 
ment of  skilful,  trained  human  control  is  absolutely  necessary;  there- 
fore the  dead  weight  of  the  motor  and  aeroplane,  plus  the  live  weight 
of  the  pilot,  would  be  the  least  that  could  be  considered.  For  this  rea- 
son the  nicest  and  best  calculated  designs  of  the  earlier  men,  who  had 
to  use  steam  for  motive  power,  always  failed.  They  either  were  so 
heavy  that  a  man  could  not  be  carried  besides  the  motor,  or  else  they 
used  Lip  far  more  steam  than  any  boiler  could  generate  in  the  re- 
quired time,  so  that  the  flight  exhausted  all  the  reserve  steam  in  a  few 
minutes.  It  was  to  the  development  of  the  automobile  industry  that 
the  light  motor  that  made  aviation  possible  is  due,  running  now  as 
light  as  two  pounds  per  horse  power.  That  by  the  Societe  Gnome  is 
3.36  pounds  per  horse  power,  is  much  used,  and  holds  two  of  the 
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world's  records — that  hy  r.'iullian  at  Los  Anj^elcs  for  height  of  1,520 
meters,  and  that  hy  II.  I'annaii  of  232.2  kilometres  in  4  hours  17 
minutes  53  seconds  for  dislancc  and  duration,  so  it  will  he  well  to 
he}.;in  the  list  with  il. 

As  will  he  seen  hv  the  cut.  it  has  seven  cyHndcrs,  which  form  the 
flywheel  as  they  rotate  ahout  the  crank,  which  is  fixed.  The  one  idea 
(if  this  motor  ha^  heen  to  ohtain  hj^hlne-^s  1)\  the  desii^n  and  not  hv 
the  materials.  There  is  no  aluminium  anywhei'c  in  il.  nor  any  cast 
l)ieces.  The  cylinders  are  machined  complete,  vanes  and  all,  out  of 
solid  blocks  of  forced  steel,  and  all  the  recijirocatinj^  parts  are  oi 
nickel-steel.  The  body  is  of  tool  steel,  and  the  cylinders  are  secured 
to  it  1)V  segmental  rings  locking  in  the  annnlai-  rings  cut  on  the  cylin- 
ders, and  held  in  place  with  keys,  'i'hus  an\  cylinder  can  he  taken  otV 
instantly.  The  genei'al  woiking  of  the  motor,  which  is  fom^-cycle,  is 
apparent  at  a  glanie  at  the  line  section  on  page  (^84.     Page  8(Si   shows 
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(iclails  of  tlir  crank,  pistons.  vaKcs,  and  conniiliiiL;  rods.  I  lie 
master  l)carin,L;.  to  wliicdi  all  the  connertiiiL;"  rods  art-  attaelied.  has  two 
sets  ol*  hall-hearings  on  the  erank.  and  the  inlet  valve  seats  form  also 
the  honsini;  for  the  eomiectin.<:^-ro(l  i)ins.    The  inlet  valves  arc  a)untcr- 

\\eiL>hled  a-ainst   ihe  eentrifn^al   force  of  the  rotation  1)\-  ^mall  lever 
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counterweights,  so  that  they  open  properly  for  admission.  The  escape 
valves  are  in  the  tops  of  the  cylinders,  opening  inwards  by  rolling 
cams,  connected  by  their  rods  to  the  trip-movement  in  the  main 
hearing  case.  The  exhaust  simply  escapes  into  the  air.  Cooling  is 
entirely  by  the  vanes  machined  out  of  the  cylinder  forgings,  which, 
of  course,  rotate  at  great  velocity.  The  motor  is  attached  directly  to 
the  propeller,  and  the  flywheel  effect  of  it  has  proved  of  great  value 
in  aviation,  as  many  other  motors,  which  depend  on  the  screw  and 
90-degree  cranks  for  uniform  rotation,  have  had  unaccountable  breaks 
in  the  screw  while  under  way,  making  it  necessary  to  glide  back  to 
earth  without  power.  The  gasoline  is  mixed  by  a  float-feed  auto- 
matic air  inlet  carburettor,  and  fed  into  the  crank  case  through  the 
shaft,  which  is  hollow,  and  the  oil  is  pumped  in  by  a  rotary  force 
p,unip  through  the  same  channel.  Once  inside,  it  is  carried  by  the  cen- 
trifugal force  through  ducts  to  every  moving  part  of  the  cylinders. 
The  spark-plugs  project  some  distance  into  the  interior  of  the  cylin- 
der, and  are  thus  protected  from  the  oil,  which  collects  on  the  ends 
of  the  cylinders  and  passes  out  with  the  exhaust.  Ignition  is  by  mag- 
neto, with  seven-point  timer.  This  motor  is  made  in  three  sizes,  30, 
50  and  TOO  horse  power,  of  5,  7,  and  14  cylinders  respectively.    The 

30-horse,  for  light  monoplanes,  is 
4  inches  bore  by  4  inches  stroke, 
1,300  revolutions  per  minute,  132 
pounds  weight.  The  50  horse 
power  is  4J/  inches  by  5  inches 
approximately,  1,200  revoluti(^ns 
per  minute,  168  pounds  weight. 
The  100  horse-power  has  the 
same  bore  and  stroke,  twice  the 
number  of  cylinders,  same  revolu- 
tions, and  weighs  220  pounds. 

The  next  motor  to  notice  would 
undoubtedly  be  the  Anzani,  the 
one  which  flew  across  the  Channel 
with  lileriot  in  Hhriol  .\7.  '1  "his  is  made  in  tOur  sizes.  15.  t^o,  40  and 
50  horse  power,  all  ot'  tince  cylinders,  arranged  as  on  page  885.  The 
cooling  is  bv  the  ciicnlar  vanes,  cast  integi'ally  with  the  cylinders,  in 
steel.  Inside  the  case  are  two  flywheel  j)lates  forming  the  faces  of  the 
crank,  one  of  which  is  cammed,  to  act  on  the  valve  rods  of  the  exhaust, 
thus  cutting  out  the  necessity  of  valve  shaft  and  its  gears.  The  admis- 
sion valves  are  in  the  cylinder-heads,  supplied  by  a  three-branch  pipe 
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ANZANI    50    HORSE-POWER    MOTOR. 

from  an  ordinary  carburettor,  and  the  valves  themselves  are  automatic 
spring  poppets.  The  four  sizes,  of  which  No.  2  crossed  the  Channel 
with  Bleriot,  are:  15  horse  power,  3^  inches  by  4  inches,  1,800  revo- 
lutions per  minute,  3  cylinders,  84  pounds  weight ;  30  horse  power,  4% 
inches  by  5j4  inches,  1,600  revolutions  per  minute,  3  cylinders,  145 
pounds  weight;  40  horse  power,  4;ki  inches  by  5j4  inches,  1,500  revo- 
lutions per  minute,  3  cylinders,  172  pounds  weight;  50  horse  power, 
5^  inches  by  6  inches,  1,400  revolutions  per  minute,  230  pounds 
weight. 

Specification : — Cylinders  special  cast-iron,  in  one  piece  with  valve 
chambers  and  air-cooling  vanes.  Valves  5  per  cent  nickel  steel.  Pis- 
tons grooved,  extra-light,  machined  hollow.  Cranks  forged  steel. 
Axles  of  flywheel-crankshaft  of  refined  nickel-steel,  sweated  and 
cemented  into  the  flywheels.  Flywheels  in  cast  steel.  Distribution 
without  cam-shaft,  by  pinions  engaging  cams.  Splash-oiling  with 
ducts  to  all  wearing  parts.  Automatic  carburettor,  without  throttling 
gear.  Ignition  by  6- volt  storage  battery,  or  magneto.  With  it  in 
Bleriot  IX,  TUeriot  made  the  first  cross-country  run,  stopping  twice  to 
adjust  his  apparatus,  and  flying  altogether  about  40  kilometres. 

In  Antoinette  I]\  Latham  made  his  flights  across  the  Chan- 
nel,   almost    reaching    l^ovcr    in    the    last    of    them,    and,    in    .hitoi- 
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ncllc  I',  he  made  the  I'rcnch  record  ol"  (hn^ation  with  the  same 
motor.  Later,  li.  harman  won  the  ( irand  Trix  t'or  distaiiee  and  the 
world  record  I'oi-  dmation  nsini;  an  Antoinette  40  horse  i)o\ver  in  one 
of  his  aei'oplancN.  Later  these  records  were  all  eclipsed  hy  others, 
hnt  dnrin.L;'  the  last  few  months  the  Antoinettes  have  shown  nj)  splcn- 
didl\  in  the  varions  meetin,i;s  in  hanope.  The  motor  is  eit,dit-cylinder, 
lour  on  a  Nide.  arranj^ed  in  a  \  of  <j()  dej^n'ees.  each  pair  woi'kiui;"  on 
the  same  crank.  With  four  cranks,  there  ari'  alwa\s  two  cylinders 
(loinL;'  work  so  the  I'otati'Ui  i^  \v\\  uniform  and  the  propeller  answers 
for  a  ll\uln-el.  The  c\lindei's  and  \alve  hoxes  are  machined  out  o\  a 
single  piece  of  sti-el  so  (hat  the  whole  chamher  of  expl(»sion  is  an  in- 
tej^ral  jjiece,  and  the  coolinj^  jacket  is  of  red  copi)er.  formed  in  one 
piece  hy  electrolysis.  This  motor  nnist  of  necessity  have  a  separate 
radiator,  as  there  is  little  opportiniily  to  .i;et  at  the  interior  cylinders 
with  currents  uf  air,  so  it  is  made  (A  slender  tuhes  arranged  to  form 
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a  plate  ahoiil  2  fcrl  lii^li  by  <)  fcc-t  loiii;  and  '  j  iiirli  tliick.  This  (Hily 
wcii^lis  J4  pounds,  for  14  s(|iiai\'  yards  of  surface.  TIrtc  is  no  car- 
l)nrcttiM-.  hnt  tlic  niixtnrc  is  forced  into  tlic  cylinders  hv  a  punij).  'Idiis 
motor  is  made  in  two  sizes,  50  and  100  lioi-sc  power,  the  onlv  differ- 
ence l)etween  them  heini^-  that  one  has  eii;ht  cylinders  and  tiie  other 
sixteen.  The  bores  are  4-)^  inches,  stroke  4j4  inches,  revolutions  ])er 
minute   1.20;),  weights  T02  and  3;?o  pomifls  each. 


E.    N.    V.    MOTOR,    40.   HORSE- POWER. 

Another  motor  of  very  similar  arrangement  is  the  **E.  X.  \\" 
made  in  40  and  60  horse  power.  Bleriot  has  one  on  his  latest  design, 
the  Bleriot  XII,  with  one  of  which  he  made  the  sensational  flights 
wnth  a  passenger  at  Rheims.  In  this  motor  the  carburettor  is  used, 
and  the  exhausts  are  all  separate  at  the  top  of  each  cylinder.  It  also 
has  a  water  radiator.  It  further  differs  from  the  Antoinette  in  hav- 
ing both  inlet  and  outlet  valves  mechanically  operated  by  the  lay-shaft, 
which  is  inside  the  case.  It  is  made  in  two  sizes,  40  and  60  horse 
power,  the  former  3^  inches  bore  by  3J/^>  inches  stroke,  1.500  revolu- 
tions per  minute,  154  pounds  weight;  the  latter  4j4  inches  by  4}^ 
inches,  286  pounds  weight.    I)Oth  motors  have  eight  cylinders. 

Among  those  of  the  ordinary  type,  with  four  to  eight  cylinders 
mounted  in  a  row  vertically  above  the  crank  case,  that  of  the  Clement- 
Bayard  Company  may  be  mentioned.  The  crank  ca>e  in  these  is  of 
aluminium,  the  cylinders  cast  in  semi-steel  and  the  cooling  jackets  in 
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red  copper.  This  motor  is  used  in  the  Demoiselle  type  of  Santos  Du- 
mont,  the  lightest,  smallest,  and  fastest  monoplanes  in  the  world. 
They  are  furnished  in  two,  four  and  six  cylinders,  in  20,  40,  100,  and 
200  horse-power  sizes.  The  20's  and  40's  are  4  inches  by  4^  inches, 
1,500  turns,  distribution  by  a  lay-shaft  inside  the  case  actuating  both 
mlet  and  outlet  valves,  cooling  by  a  radiator  and  centrifugal  pump, 
and  oiling  by  drip-feed,  forced  by  a  pump  in  the  crank  case.  The 
carburettor  is  constant  level,  arranged  to  operate  at  all  angles,  igni- 
tion by  spark  plugs.    The  weight  of  the  40  horse  power  is  242  pounds. 


H.  K.  I'.  fK)  ii(»kSK-i'()\v  i;k   moiok. 

These  motors  have  thus  far  roughly  divided  tlicinsclves  into  two 
gr()Uj)s,  one  cooling  by  air-vanes  and  the  other  by  i-adiators.  Still  a 
third  groiij)  is  that  in  vvhicli  ihi-  cooling  is  clVccted  by  ventilator  fans, 
l)l<)vving  on  tlie  cylinder-vanes,  the-  Ian  at  the  same  time  acting  as  a 
flywheel.  (  )f  this  class  the  most  famous  representative  is  the 
"K.  E.  r."  constructed  by  M.  Iv^nault  reUi-rie.  the  president  ol"  the 
J'^rench  Association  of  Aerial  Locomotion,  and  iiuentor  also  ()f  the 
R.  Iv  I'.  Monoplane.  It  was  with  this  motor  that  Mamiee  I'aiinan 
obtained  the  world's  record  of  the  101  dc  /uic  a  i'harlrs.  It  is  on  the 
market  in  three  sizes,  20,  30,  and  40  iiorse  power,  ol  live,  seven,  and 
ten  cylinders  respectively,  all  of  ,v^h  inches  ])ore  by  ^v^i  inches  stroke, 
and  revolutions  per  minute  maximnm  of  1.500.  The  weights  are  S2, 
115,  and    15S  pounds  respectively.      The  ixlreme  lightness  of  these 
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motors  is  ohlaiiu'd  by  rarrl'iil  doi^ii,  and  llic  selection  (»)'  llic  .slr< (nic- 
est possible  niaU'rials  ol  conslrnclion.  Tlic  c-\lin(k"i's  are  arraniL;ed  in 
radial  fans,  of  ^^  and  4  cylinders,  side  by  side,  "stai^'^ercd,"  aclin.L;  on 
two  cranks  at  iSo  degrees.  JJy  tliis  arranj^enient.  tbere  are  always 
two  cylinders  working  per  revolution,  or  one  inii)ulse  ])er  stroke,  giv- 
ing very  nniforni  turning  moment.  Tlie  exhaust  and  intake  is  man- 
aged tor  each  cylinder  b}  a  single  valve,  which  takes  two  positions 
under  the  action  of  the  lay-shaft,  connecting  either  the  exhaust  ports 
to  the  air,  or  the  intake  to  the  mixture  pipes. 

The  matter  of  propellers  is  so  intimately  bound  u])  with  the  en- 
gines themselves  that  some  mention  of  those  in  use  for  aerojjlanes 
seems  almost  essential  in  a  description  of  types  of  motors.  The  first 
aerial  screw  w^as  proposed  and  used  by  Leonardo  da  \'inci,  the  great 
artist,  architect  and  man  of  learning  of  Italy,  who,  like  (iiotto  and 
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Michael  Angelo,  was  too  big  for  any  one  art  to  contain.  After  the 
fashion  of  most  master-minds,  he  went  right  to  the  heart  of  the  matter 
and  pointed  out  the  ideal  screw  ])ropeller  for  air  navigation,  but  it  was 
centuries  after  before  the  little  men  around  him  could  get  away  from 
the  follies  of  oars,  paddlewheels,  windmills,  and  such  primitive  ideas 
that  encumbered  their  minds,  and  it  was  not  till  \><^^  that  a  series  of 
Frenchmen  finally  developed  the  screw  for  balloon  propulsion;  fifty 
years  thereafter,  it  api)roached  the  true  helix  under  13ui)uy  de  Lome, 
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in  1872.  Colonel  Renard  in  1888  published  the  results  of  his  numer- 
ous experiments  on  the  losses  due  to  slip,  etc.,  and  the  causes  thereof, 
and  gradually  it  became  apparent  that  these  should  not  exceed  30  per 
cent  of  the  work  of  the  motor  in  any  well-designed  screw.  The  devel- 
opment of  the  various  types  soon  again  evolved  two  classes — slow- 
speed  and  large  diameter,  and  high  speed  with  small  diameter.  At 
present  both  classes  have  their  ardent  adherents,  but,  in  view  of  the 
conclusive  results  in  favor  of  the  slow  speeds  and  large  diameter, 
obtained  by  experiments  with  ordinary  blast  fans  during  the  last 
few  years,  there  is  no  doubt  that  the  best  results  are  gotten  by  the 
5I0W  speed  and  reasonable  diameter  of  propellers.  The  French  never 
use  two  propellers,  as  in  some  American  makes,  principally  be- 
cause of  the  great  danger  that  ensues  when  one  of  the  screws  breaks 
or  stops,  if  there  are  two.  They  all  vary  in  size  between  two  and 
three  metres,  and  600  to  1,200  revolutions  per  minute.  Specifically, 
the  V'oisin  is  2.7^  metres,  1,100  revolutions  per  minute;  Clement-Bay- 
ard, 2.4  metres,  750  revolutions;  lUeriot  XI 1,  2.7  metres,  580  revo- 
lutions; I'^arman,  2.5  metres,  800  revolutions.  The  principal  problem 
at  present  is  to  get  a  strong,  light  material,  which  will  not  warp  in 
the  weather,  will  not  fly  to  pieces  under  the  centrifugal  force,  nor 
bend  out  of  shape,  and  yet  be  light  and  shapely.  You  can  buy  them 
from  the  various  aeroplane  dealers  in  Paris,  in  solid  wood;  hickory 
and  ash,  glued  uj)  of  sections  of  flat  i)ieces ;  in  black  walnut,  oak 
fumfc,  hick(}ry  and  holly;  or  \-ou  can  get  them  in  solid  cast  aluminium 
finely  finisIuMJ,  prices  varying  t'rcm  $100  to  $150  each.  I  think  that 
when  Americans  get  around  to  it,  we  will  stamp  them  out  of  sheet 
steel  in  two  pieces,  and  clinch-lock  the  edges. 

A  rrsionr  of  the  aeroplane  motors  is  appended  below  in  the  concise 
form  of  a  table  of  comparative  costs  and  weights  per  horse  i)ower 
based  on  the  50  horse-power  size.  It  will  be  noticed  that  the  Clement- 
liayard  is  bv  far  the  heavii'-t,  in  spite  of  n^ing  alninininm  for  the  case, 
thus  adding  to  the  alirady  large  iiionnlain  of  i)roof  that  for  eipial 
strength  steel  is  alwa\s  lighter  than  alnniininni.  The  table  also 
brings  out  the  increased  cost  necessitated  b\  nuiltiplication  of  cylin- 
ders, to  obtain  increased  horse  powei's  at  li,i;hl  weights.  'i1ie  Anzani, 
with  only  three  cylinders,  is  by  far  the  cheai)est,  but  its  weight  is 
about  midway  between  the  (  Irnienl  and  the  (  iiu">me,  the  lightest  of 
thi'm  all.  |n^t  wh\  nothing  ha^  been  doiu-  in  the  line  ol  cylinders 
larger  than  4^  inches  by  5  inches,  say  four  large  c\  linders  in  a  cross, 
revolving  about  a  central  case.  </  hi  (Iiionie,  has  not  yet  been  satisfac- 
torilv  answered  bv  the   I'rench  coiistnicloi-^.      I'ossiblv  onr  own  may 
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show  tluMii  a  lliiii<4-  or  Iwd 
ill  this  mailer, — \v  li  c  n 
t  1m'  \'  L;ct  i^oini;'.  V  li  c 
I'l'ciicli  ai'c  I'onsidcrably 
exercised  (aside  from  the 
patent  (lisj)iiles  )  over  the 
size  '^''i  the  W  ri.i;ht  motor, 
compai-ed  to  their  own. 
This  is  only  25  horse  ])ow- 
er,  for  an  a  e  r  o  p  1  a  n  e 
w  e  i  i4'  h  i  n  g  470  k  i  1  o- 
grammes,  or  about  the 
same  as  most  of  the 
French,  yet  they  always 
need  a  50  horse-power 
m  o  t  o  r,  and  so  have  to 
carry  a  good  deal  more 
gasoline  to  make  the  same 
records  of  duration  and  speed  as  the  Americans.  It  cannot  be 
explained  by  the  diiTerence  in  estimating  "horse  power,"  as  the 
Wright  motor  is  4J/8  inches  bore  by  4  inches  stroke,  weighing  y.z 
pounds  per  horse  power,  thus  being  the  heaviest  of  them  all.  It  is 
four-cylinder,  and  therefore  only  half  the  power  of  the  eight-cylinder 
French  motors  of  the  same  bore  and  stroke.  They  have  finally  ascribed 
the  difference  in  horse  power  required  to  a  combination  of  better  pro- 
pellers, absence  of  ''feathering''  and  less  skin-resistance  of  the  Wright 
bi-plane,  yet,  as  their  aeroplanes  are  far  steadier  and  better  poised 
tiian  the  Wrights  exhibited  in  h^-ance,  precisely  because  they  all  have 
feathering  and  rear  supporting  planes  at  the  end  of  equilibi-ium  tails, 
they  prefer  to  lose  the  horse  power  in  return  for  greater  steadiness. 

Table  of  French  Aviation  Motors. 

Make —  H.  P.    Weight  ])C'r  li.  p.  Cost  per  h.j).  Speed. 

Antoinette   50  .3-*^4tt>  $48.00  1,200 

Anzani    50  4.6  ft)  20.00  1.400 

Gnome    50  3  ^^Ib  52.00  1,200 

E.  N.  V 40  3-85tt)  37-50  1.500 

Clement- Bayard 40  6.051b  47-50  1.500 

R.  E.  P 40  3-96tt)  70.00  1,500 

Wright 25  7.2  lb  1,400 


piiapi.\i([ 
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MANUFACTURING  PROFITS  AND  LOSSES. 

A  STUDY  OF  RELATIONSHIP  BETWHHN  CAPITALIZATION,  INVHSTHD  CAPITAL, 
LABOR,   MATERIAL,  OUTPUT,  AND  SIZE  OF"  PLANT. 

7)'v  Ifcnry  1 1  ess. 

Last  year  tlic  author  gave  a  scries  of  lectures  before  the  graduatiiiR  ctiKincering  class 
of  Columbia  University  on  matters  connected  with  the  building  and  oi)eration  of  a  manu- 
facturing plant  with  a  view  to  its  final  object  of  existence  from  the  owners'  or  investors' 
standpoint — the  payment  of  dividends.  The  Editors  of  Thk  ?3nginkering  Magazine  have 
asked  tlie  autiior  to  cxj)lain  his  analysis  in  the  following  article.  The  method  outlined 
has  been  found  very  useful  by  the  author  in  his  own  actual  practice  and  business,  with 
various  modifications,  to  elucidate  various  phases  and  changes  in  conditions.  The  basic 
principles  and  methods  arc  api)licable  to  business  of  any  nature  whatsoever,  be  that  man- 
ufacturing, merchandising,  engineering,  architecture,  etc.,  so  long  as  costs  are  incurred 
and  something  sold,  be  that  a  tangible  object,   set  of  plans,   or  even   advice. — The   Editors. 

EVERY  manufacturer,  every  business  man  and  every  professional 
man — every  one  intending  to  join  their  ranks — is  of  co?irse 
more  or  less  fully  aware  that  in  order  to  realize  the  final  end 
for  which  the  risks  of  business  are  undertaken — Profit — a  careful 
comparison  and  following  up  of  all  elements  of  cost  is  absolutely 
essential. 

But  the  commercial  agencies  report  a  fairly  large  percentage  of 
failures.  Many  of  these  are  due  to  such  adverse  circumstances  as 
heavy  losses  through  failure  of  related  houses,  panic  times,  etc.  Still, 
by  far  the  great^^r  cause  of  trouble  is  failure  to  realize  the  relation- 
ship of  the  various  cost  factors  to  size  of  plant,  to  cost,  etc.,  and,  more 
important  still,  failure  to  realize  a  tendency  toward  a  dangerous 
condition  in  time  to  apply  the  proper  remedy.  Too  many  awake  too 
late  from  the  notion  that  the  keeping  of  a  correct  set  of  books,  or 
even  of  an  elaborate  cost-keeping  system,  is  all  that  is  needed.  These 
do  contain  all  the  elements,  but  merely  as  an  array  of  figures,  the 
lelationship  and  interdependence  of  which  and,  more  particularly, 
the  trend  of  which,  it  is  given  to  but  few  to  grasp  quickly  and  readily. 

The  difficulty  of  such  oversight  is  resolved  by  resort  to  a  dia- 
grammatic presentation.  As  an  example,  assume  a  plant  that  is  build- 
ing a  special  macliinc  (values  cited  herein  are,  naturally,  only  as- 
sumed to  serve  in  illustration). 

Following  the  usual  practice,  cost  of  product  will  be  divided  up 
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into  "Productive  Labor,"  ''Productive  Material,"  ''Variable  Indirect 
Costs,"  and  "Fixed  Costs." 

To  Productive  Labor  are  charged  all  items  of  cost  of  material 
directly  embodied  in  the  product  sold. 

To  Variable  Indirect  Costs  are  charged  all  items  that  are  directly 
proportional  to  the  size  of  the  output. 

To  Fixed  Costs  are  charged  all  items  that  are  less  directly  related 
lo  the  size  of  output ;  such  as  foremen,  office  force,  depreciation,  in- 
terest, taxes,  etc. 

Variable  Indirect  Costs  and  Fixed  Costs  together  make  up  what 
is  usually  termed  "Burden,"  "Overhead  Charges,"  etc.  The  division 
makes  possible  a  closer  analysis  and  recognition  of  the  changes  in 
cost  due  to  an  increase  in  output.    To  illustrate : 

A  plant  will  have  to  be  provided  even  before  a  single  machine  is 
built.  The  consequent  charges  for  taxes,  interest,  depreciation,  are  in- 
curred whether  ten  machines  or  none  at  all  are  built.  Such  charges 
are  Fixed  Costs.  On  the  other  hand,  fuel  charges  for  power,  oil, 
waste,  material  not  entering  directly  into  the  machines,  and  similar 
items,  will  be  zero  when  no  machines  are  built ;  they  increase  in  di- 
rect ratio  with  increase  in  output.  Such  charges  are  therefore  Vari- 
able Indirect  Costs. 

In  the  diagram  the  vertical  scale  represents  values  in  dollars  and 
the  horizontal  scale  size  of  output.  At  the  base,  size  of  output  has 
been  given  in  numbers  of  machines  built ;  at  the  top  the  correspond- 
ing weight  in  tons  is  given  as  the  scale. 

increase  in  ()Utj)Ut  carries  with  it  a  proportional  increase  in 
Variable  Indirect  Costs,  Productive  Labor,  and  I'roductive  Material. 
'!'he  lines  rej)resenting  these  in  the  diagram  will  therefore  all  start 
from  zero  for  zero  oulput. 

Increase  in  output  does  not  immediately  carry  with  it  an  increase 
in  the  I'ixed  Costs.  ( )n  the  contrary,  these  remain  fixed  over  a 
range  of  ()uti)ut.  In  the  case  here  illustrated  $7,()(X)  takes  care  of  an 
outj)u(  up  to  twelve  machines  (240  tons)  ;  this  jumps  to  $13,000  from 
twelve  to  twenty-font-  inacliiiies  (4X0  tons);  a  further  increase  to 
$18,000  will  cai'ry  from  twenty- font'  to  fort \ -eight  niacliines  {^)Cyo 
tons).  This  is  shown  in  the  diagiam  by  a  seiies  of  horizontal  lines 
lal)eled  "I'ixed  Costs." 

Summing  uj)  all  of  these  eosl  items  gives  Total  (^)sts,  shown  in 
the  diagram  by  slant  lines,  so  labeled;  the  break  occurring  at  twelve 
and  again  at  twenty-four  machines  is  due  to  the  increase  in   I-'ixed 
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C'o.sts   ;illrii(liii^    riil;iim'iin.-iil   of   plaiil.   of   .sni)crvisiii_L;'   force,   etc.,   at 
each  such  increase  of  output. 

Ilie  output  is  considered  as  sold  at  a  nnifoi-in  price  of  lo  cents 
per  pound.  Tliis  is  represented  in  tlie  dia,L;rani  l)y  the  slant  line  start- 
ini;-  at   zei-o  laheled  "Net  i'roceeds." 

The  difference  hetwccn  Net  Proceeds  and  'l^)tal  Costs  is  ''I'rofit,'* 
il  the  .\et  Ti-oceeds  i>  the  larger  item.  These  ])rofUs  are  shown  in  the 
diagram  hy  the  slant  lines  so  laheled.  ddie  hreak  in  these  is  due,  as 
before,  to  the  chani^e  in  ITxed  Costs  occurring  at  twelve  and  twenty- 
lour  machines. 

The  profit  line  for  twelve  machines  and  less  intersects  the  base 
at  three  machines.  This  indicates  that  the  prcjfit  is  zero  at  three  ma- 
chines. The  continuation  of  this  line  is  shown  as  a  reversed  slant. 
When  no  machines  are  Imilt  the  consequent  loss  must  ccjual  the  b'ixed 
Costs  for  zero  outinit ;  the  revei'se  slant  line  therefore  intersects  the 
vertical  scale  at  $7,000.  It  shows  also  that  wdien  onl\'  one  machine 
is  built  the  loss  is  slightly  under  $5,000.  The  Total  Cost  line  for  zero 
to  twelve  machines  crosses  the  Net  Proceeds  line  at  three  machines, 
indicating  that,  unless  the  plant  can  be  employed  at  over  3/12  or  25 
per  cent  capacity,  its  operation  will  result  in  no  profit,  or  even  in  loss 
if  the  employment  be  less.  The  larger  the  plant  the  greater  the 
number  of  machines  that  must  be  turned  out  to  barely  balance  the 
cost.  In  the  diagram  this  ])oint  is  found  at  the  intersection  of  the 
Net  Proceeds  line  with  the  prolongation  (dotted)  of  the  Total  Cost 
lines.  For  a  twelve-to-twenty-four-machine  plant  this  point  it  at  six 
machines.  For  a  twenty-four-to-forty-cight-machine  plant  this  point 
is  at  eight  machines. 

It  is  very  important  to  know  at  what  lowest  price  competition  can 
be  met  and  yet  reali>-e  a  profit.  As  output  of  a  given  kind  may  gener- 
ally be  reduced  to  cost  and  price  on  the  per  pound  basis,  which  basis 
is  in  fact  frequently  used  as  giving  a  convenient  factor,  that  is  here 
used  for  analysis  and  pictured  in  the  diagram  by  the  curves  marked 
"Cents  per  pound"  balancing  ''Total  Costs.'' 

For  convenience  sake  the  lines  of  change,  or  of  plant  increase,  are 
marked  1)>'  heavy  verticals  labeled  "Twelve  Machines,"  "Twenty-four 
Machines"  and  'T'ortN-eight  Machines." 

Taking  the  zero-to-twelve-machinc  plant  section  at  the  left  end 
and  following  the  curve  to  the  vertical  from  three  machines  shows 
that  the  Total  Costs  are  balanced  by  a  price  of  10  cents  per  pound. 
This  must  of  course  be  so  since  the   Net  Proceeds  at   10  cents  per 
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pound  just  balance  (intersect)  the  Total  Costs  at  three-machines  out- 
put. Tracing  upward  from  two  machines  to  intersection  with  the 
curve  shows  that  the  costs  are  balanced  at  12^  cents  per  pound;  in 
other  words,  if  only  two  machines  are  turned  out  these  must  be  sold 
dt  I2j^  cents  per  pound  to  avoid  loss,  and  at  more  than  izjA  cents  to 
secure  a  profit. 

Should  competition  be  heavy,  or  should  it  be  considered  advisable 
to  employ  the  plant  up  to  its  capacity,  even  though  to  do  it  should 
necessitate  selling  at  less  than  10  cents  per  pound,  then  again  refer- 
ence to  the  curve  will  supply  the  needed  information.  By  building 
ten  machines,  10/12  or  about  83.3  per  cent  of  full  capacity,  the  net 
price  may  be  reduced  to  6.1  cents  per  pound  to  just  balance  costs;  at 
full  capacity  (twelve  machines)  the  costs  would  be  balanced  by  a  net 
price  of  5.8  cents  per  pound.  The  twenty-four-machine  plant  turning 
out  only  twelve  machines  would  have  to  realize  net  7.1  cents  per 
pound  to  balance  costs  (as  found  by  the  intersection  of  the  second 
curve  with  the  twelve-machine  vertical  at  7.1  cents).  As  the  similar 
base  price  for  twelve  machines  turned  out  by  the  smaller  twelve- 
machine  plant  was  only  5.8  cents  per  pound,  a  difference  of  1.3  cents 
per  pound,  the  importance  of  considering  wisely  and  carefully  the 
advisability  of  enlarging  a  plant  is  clear.  .Similarly  the  diagram 
shows  that  the  same  twelve  machines  when  turned  out  by  a  plant 
capable  of  forty-eight  machines,  must  be  sold  for  at  least  8.2  cents 
per  pound  or  2.4  cents  per  pound  more  tlian  for  the  small  twelve- 
machine  |)lant.  As  this  difference  of  2.4  cents  represents  2.4  -^  5.8  X 
100  =  41  plus  \)cv  cent  of  the  cost  of  5.8  cents,  this  emphasizes  the 
point  made.  A  matter  of  41  per  cent  in  the  base  sales  price  that  just 
balances  cost  is  a  most  serious  handicap.  In  times  of  adversity,  when 
prices  are  cut  to  the  last  notch,  when  the  t"orty-eight-machinc  plant 
turning  out  only  twelve  machines  sells  these  at  absolute  cost  to  avoid 
a  shut  down,  the  twelve-machine  plant  compt'titor,  selling  at  the  same 
actual  price,  yet  realizes  a  profit  of  2.4  cents  per  pound.  i>y  cutting 
the  price  to  7.1  cents  per  pound,  or  i.i  cents  below  the  cost  of  its 
larger  competitor,  the  small  plant  is  still  able  to  realize  a  profit  of  1.3 
cents  per  pound. 

To  run  a  plant  it  i^  necessary  to  invest  capital.  Could  that  be 
ttn'iie(l  over  direetlv.  in  o|hei-  words  i-ould  the  in\'estment  be  realized 
on  at  the  same  moment  that  costs  are  inetnied  so  that  it  would  be 
mniccessary  either  to  give  or  ask  credit,  then  the  investment  wi^uld 
equal  the  Total  (osls.  A  concern  having  a  reasonable  credit  with  its 
banks  need  not  actually  invest  (|uile  as  much  capital  as  will  e(|ual  the 
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total  cost  at  maximiiin  output.  The  proix)rtion  varies  greatly  with 
conditions  of  the  money  market,  cash  stringency,  etc.  In  this  case  a 
capital  invested  of  $20,000  has  been  considered  for  the  twelve-machine 
plant.  This  is  noted  in  the  diagram  by  the  horizontal  line  labelled 
*'$  Inv.  Cap."  which  rises  to  $40,000  for  tlie  twenty-four-machine 
plant  and  $60,000  for  the  forty-eight-niachine  plant.  Intersections 
with  the  Total  Costs  lines  show  that  in  the  three  plants  Invested 
Capital  equals  Total  Costs  at  outputs  of  seven  and  one-half,  fifteen 
and  one-half,  and  twenty-four  machines. 

If  no  water  is  injected,  no  charge  made  on  account  of  patents, 
good  will,  etc.,  then  Invested  Capital  will  agree  in  amount  with  the 
capitalization.  Usually,  however,  the  capitalization  represents  a 
larger  sum  than  the  actually  invested  capital.  Occasionally,  a  business 
is  found  in  which,  through  the  investments  of  profits  in  the  plant,  the 
actual  investment  is  larger  than  the  capitalization.  That  is  relatively 
rare  in  these  days  of  the  prevalence  of  stock  corporations ;  practice 
rules  to  increase  nominal  capital  to  a  point  that  will  show  a  relatively 
small  dividend. 

In  this  example  a  capitalization  larger  than  the  invested  capital  is 
employed,  the  amounts  being  $25,000  for  the  twelve-machine  plant, 
$50,000  for  the  twenty-four-machine  plant,  and  $75,000  for  the  forty- 
eight-machine  plant.  These  are  indicated  by  the  horizontal  lines  la- 
beled "Capitalization." 

It  follows  that  to  the  stockholder,  the  matter  of  real  and  final 
interest  is  the  profit  expressed  as  a  dividend  on  the  capitalization.  In 
the  diagram  this  is  shown  by  the  slant  lines  labeled  ''Profit  as  Divi- 
dend ;"  the  dividend  scale  is  given  at  the  right  hand.  As  in  the  twelve- 
machine  plant  the  Total  Costs  were  balanced  by  the  Net  Proceeds 
at  10  cents  per  pound,  when  turning  out  three  machines,  it  follows 
that  dividends  are  zero  at  that  output;  below  that  output,  there  not 
only  can  be  no  Dividend,  but  there  must  be  a  loss.  This  is  shown  by 
the  reversal  of  the  "Profit  as  Dividend"  line,  labeled  "Losses."  At 
full  output  the  dividend  line  intersects  the  twelve-machine  vertical  at 
80  per  cent.  The  Profit  as  Dividend  line  of  the  twelve-to-twenty- 
four-machine  plant  shows  that  when  this  larger  plant  turns  out  only 
twelve  machines  its  larger  apparatus  and  investment  cuts  the  dividend 
down  from  the  80  per  cent  of  the  smaller  plant  to  as  little  as  28  per 
cent  for  the  intermediate  plant.  When  this  plant  operates  under  its 
full  capacity  of  twenty-four  machines  it  realizes  from  Profit  as  Divi- 
dend 83  per  cent.  Enlarging  to  forty-eight  machines  gives,  at  full 
output,  a  Profit  as  Dividend  of  120  per  cent. 
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It  is  evidently  worth  while  to  make  the  necessary  investments  to 
run  the  largest  of  the  three  plants  as  the  dividend  is  so  largely  in- 
creased by  the  operation  of  the  various  incidental  economies  possible. 
The  shadow  side  of  the  larger  plant  has  been  previously  shown  as 
residing  in  the  fact  that  the  smaller  plant,  operated  at  its  full  capacity 
for  an  output  representing  but  a  small  part  of  the  capacity  of  its 
larger  competitor,  realizes  a  profit  while  the  latter  is  incurring  an 
actual  loss.  The  wise  manager  will  increase  whenever  he  becomes 
reasonably  convinced  that  a  larger  output  can  be  sold  for  a  consider- 
able number  of  years ;  but  he  will  be  exceedingly  chary  of  enlarge- 
ment under  the  influence  of  a  boom.  The  business  may  weather  the 
difficulties  when  the  boom  collapses,  generally  by  the  aid  of  outside 
capital ;  whether  the  original  ownership  manages  to  retain  the  control 
of  the  business  it  has  built  up  is  far  more  problematical.  To  such 
original  owners  there  can  be  but  little  satisfaction  in  the  contempla- 
tion of  the  enlarged  plant  when  this  enlargement  has  caused  it  to 
pass  from  their  control,  and  when  refusal  to  enlarge  would  have  re- 
tained it. 


Editorial   Comment 


Problems  of  Achievement. 
A  COkKluSPONDlCNT  whose  opin- 
ion and  criticism  arc  worthy  of 
much  respect  writes  with  earnestness 
his  exceptions  to  an  editorial  in  our 
August  issue,  entitled  "Accident  and 
Conquest,"  which  formulated  certain 
views  as  to  probable  limitation  of 
achievement  in  aerial  navigation — or  at 
least  as  to  the  "conquest  of  the  air"  by 
the  media  now  in  use. 

The  editorial,  he  says,  "most  curi- 
ously resembles  some  I  seem  to  remem- 
ber having  read,  cavilling  at  the  possi- 
bilities of  what  are  now  commonplaces 
of  existence.  Really,  now,  did  you  not 
write  this  for  a  joke:  'There  is  not  now, 
as  a  treasury  to  draw  from,  such  an 
enormous  margin  of  mechanical  know- 
ledge as  lay  ahead  of  the  inventor  of 
the  steam  engine'?  Why,  we  have 
hardly  yet  begun  to  see  even  the  mere 
edge  of  the  'mysteries  of  the  Kingdom 
of  God.' 

"The  mail  rider  on  horseback  outdis- 
tances the  foot  messenger;  the  mail  ser- 
vice by  train  outdistances  the  mail  rider; 
the  telegraph  and  telephone  vastly  out- 
distance the  train,  taking  in  each  case 
the  type  of  the  highest  development. 
The  automobile  and  locomotive  have 
outdistanced  the  horse  at  his  best.  It 
may  be  possible  that  the  aeroplane  will 
outdistance  both  of  them. 

"My  idea  simply  is  that  there  are  pos- 
sibilities in  mechanics  undeveloped 
which  are  now  entirely  beyond  our  ken, 
and  to  which  our  ])resent  developments 
will  in  future  seem  like  the  ox-team  or 
the    snail.      The   minute    that    we    allow 


ourselves  to  think  that  we  have  arrived 
al  the  apotheosis  (;f  anything  except  in- 
dividual types,  such  as  the  locomotive, 
or  the  automobile,  or  (he  horse,  do  we 
not  interj)ose  a  mental  obstacle  to  fur- 
ther progress?" 

The  sentence  quoted  by  our  critic,  and 
the  whole  argument  of  the  editorial 
from  which  it  is  taken,  must  of  course 
be  understood  as  limited  to  the  problem 
at  issue.  We  have  perhaps  as  much 
faith  as  our  querist  in  eternal  progress, 
l)ut  not  always  in  the  same  sense.  In 
physical  geography,  for  instance,  we 
can  not  expect  to  continue  indefinitely 
the  curve  of  knowledge  begun  by  the 
Phoenicians  or  Marco  Polo.  We  shall 
go  forward  in  knowledge  of  another 
kind,  on  a  curve  of  different  equation, 
(iranting  that  the  mysteries  of  the  King- 
dom of  (iod  are  infinite,  man's  capacity 
for  acquiring  and  utilizing  physical  sci- 
ence is  finite,  and  if  we  have  come  any 
distance  at  all  since  the  dawn  of  me- 
chanics, our  unrealized  margin  of 
achievement  is  by  no  means  much  re- 
duced. The  marine  engine  of  1825  used 
10  pounds  of  coal  and  60  pounds  of 
steam  per  horse  power  per  hour,  while 
the  Inch  line  steamers  have  been  run  on 
a  pound  of  coal  and  10  i)ounds  of  steam. 
Combustion  motors  that  some  of  us  can 
remember  weighed  400  pounds  per  horse 
power,  while  the  aeroplane  motor  of 
today  weighs  about  3  pounds  per  horse 
power.  In  electro-mechanical  conver- 
sions we  get  an  efficiency  of  95  per  cent 
easily.  It  is  not  a  matter  of  opinion,  but 
of  fact,  that  we  have  but  a  small  margin 
of  unrealized  achievement  to  draw  upon 
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here.  Our  statement  was  that  in  most 
of  the  mechanical  and  physical  elements 
employed  in  aviation,  the  margin  seems 
to  be  similarly  small,  compared  to  the 
enormous  margin  of  unsolved  difficulties 
that  lies  between  the  brilliant  aeroplane 
performances  of  today  and  the  real 
"conquest  of  the  air" — a  conquest  as 
sure  as  that  by  which  the  "little  cargo 
boats"  may  "sail  the  wet  seas  round." 

In  all  the  cases  cited  by  our  critic,  and 
in  any  analogous  ones  we  can  recall,  the 
achievement  of  a  new  order  was  secured 
by  using  an  agency  of  a  new  order,  an 
agency  different  not  in  degree  but  in 
kind.  When  human  limitations  had  been 
all  but  reached,  man  turned  to  the  horse 
— a  motive  power  so  different,  so  much 
larger,  that  even  in  its  primitive  per- 
formances it  set  new  records;  and  then, 
by  breeding  and  training,  the  horse  was 
continuously  improved.  Next  came 
wind,  water,  and  steam — each  in  order 
of  its  own,  even  in  crude  form  leaping 
easily  to  a  new  plane  of  performance 
on  which  it  afterwards  rose  by  suc- 
cessive refinements.  So  mechanical 
transmission  gave  way  to  electrical,  and 
signalling  to  telegraphy — advances  not 
of  degree  but  of  kind. 

The  horse  handled  very  heavy  loads, 
on  rails,  and  attained  a  very  high  speed, 
when  carefully  bred  and  trained  and 
placed  upon  a  proper  track ;  but  no  glori- 
fication of  the  race  of  horses  would  pro- 
duce a  power  that  could  run  the  Twen- 
tieth Century  I*>xpress,  drive  the  Lusi- 
tania,  or  handle  the  commercial  traffic 
of  today.  While  the  case  is  not  closely 
parallel,  we  seem  to  be  trying,  in  avia- 
tion, to  do  something  like  this.  Wc  seem 
to  be  attempting  the  solution  of  prob- 
lems of  a  new  order  by  the  agencies  of 
the  old.  It  would  be  rash  to  assert  that 
tlie  problems  will  never  be  solved,  but 
there  does  seem  to  be  reason  for  holdijig 
that  the  forces  and  conditions  to  be  met 
are  of  a  new  order,  and  that  the  prac- 
tical   conquest    of    the    air    depends    on 


some  achievement  of  a  new  order  both 
as  to  power  and  materials. 

In  performances  notable  not  for  [kind 
so  much  as  for  degree,  the  near*  fliture 
promises  several  items  of  interest.  One 
is  the  removal  of  the  old  locks  at  Lock- 
port,  once  regarded  as  one  of  the  won- 
ders of  America,  and  their  replacement 
by  hydraulic  lifts.  Another  is  the  rais- 
ing of  the  Maine,  for  which  an  original 
plan  is  proposed  by  Mr.  John  F. 
O'Rourke.  He  would  build  wharves  of 
piling  parallel  with  the  sunken  hull  on 
both  sides,  sink  six  pneumatic  caissons 
between  each  wharf  and  the  ship,  and 
drive  many  small  tunnels  beneath  the 
keel,  from  caisson  to  caisson.  Through 
these  tunnels  cables  would  be  passed, 
suspending  the  hulk  on  a  system  of 
slings  placed  a  few  feet  apart.  By  taut- 
ening the  cables  by  screw-jacks  worked 
by  hand  the  vessel  would  be  raised  "com- 
pletely out  of  the  water,  where  a  com- 
plete inspection  of  her  hull  would  be 
possible.  Once  above  the  water  line, 
the  gap  between  the  wharves  would  be 
bridged  and  the  engineers  would  work 
under  and  around  the  hull.  When  re- 
paired she  could  be  let  down  into  the 
water  by  a  reversal  of  the  process.  After 
being  relaunched  she  can  leave  Havana 
harbor  under  her  own  steam." 

It  is  said  the  plan  will  be  referred  to 
a  board  of  Army  engineers,  for  full 
consideration.  It  certainly  is  interesting, 
and  if  feasible,  would  permit  such  ex- 
amination of  the  hull  as  could  be  secured 
in  no  other  way,  settling  finally  the 
cause  of  the  melancholy  disaster.  It 
would  seem,  however,  tt)  invite  serious 
(lilliculties  from  conditions  characteriz- 
ing the  harbor  bottom.  The  vision  of 
the  Maine  returning  "under  her  own 
steam"  is  perhaps  remote.  After  the 
exjjlosion  and  twelve  years  at  the  bot- 
tom of  Havana  harbor,  the  services  of 
a  vvell-e(|uippe(l  dockyard  in  close  prox- 
imity would  certainly  be  needed  before 
the  ship  could  steam,  or  even   float. 


THE  ELECTRIFICATION  OF  RAILWAYS. 

THE  IMPERATIVE  NEED  FOR  THE  SELECTION    OF  A   SYSTEM    FOR   UNIVERSAL   USE. 

George  IVcstinghoiisc — American  Society  of  Mechanical  Engineers. 


THE  share  of  Mr.  George  Westing- 
house  in  the  development  of  elec- 
trical machinery  on  the  one  hand, 
and  of  railway  apparatus  on  the  other 
has  been  such  as  to  make  any  opinion 
he  expresses  concerning  the  problems  of 
railway  electrification  of  transcendent 
interest.  In  a  paper  read  at  the  recent 
joint  meeting  of  the  American  Society  of 
Mechanical  Engineers  and  the  Institu- 
tion of  Mechanical  Engineers  he  deals 
with  the  standardization  of  the  electrical 
equipment  of  railways,  a  subject  which 
has  been  under  active  discussion  for 
some  years  past.  Mr.  Westinghouse  be- 
lieves that  the  time  has  come  when  the 
adoption  of  a  universal  system  of  electri- 
fication is  imperative;  his  paper  is  a  plea 
for  the  "early  selection  of  a  compre- 
hensive electrical  system  embracing  fun- 
damental standards  of  construction  which 
must  be  accepted  by  all  railway  com- 
panies in  order  to  insure  a  continuance 
of  that  interchange  of  traffic  which, 
through  force  of  circumstances,  has  be- 
come practically  universal,  to  the  great 
advantage  of  transportation  companies 
and  of  the  public." 

The  fundamental  requirements  to  in- 
sure interchangeability  of  traffic  in  steam 
operation  are  five:  (a)  a.  standard  gauge 
of  track;  (b)  a.  standard  or  interchange- 
able type  of  coupling;  (c)  a  uniform  in- 
terchangeable type  of  brake  apparatus; 
(d)  interchangeable  heating  apparatus; 
and  (e)  a  uniform  system  of  train  sig- 
nals. Electric  operation  introduces  three 
further  fundamental  requirements:  (/)  a 


supply  of  electricity  of  uniform  voltage 
and  periodicity;  (g)  conductors  uni- 
formly located  with  reference  to  the 
rails;  and  (h)  uniform  apparatus  for 
control  of  electric  supply. 

The  development  of  systems  for  the 
electrification  of  railways  has  followed 
the  demonstration  of  the  properties  of 
alternating  currents,  of  the  steps  in 
which  Mr.  Westinghouse  gives  a  brief 
historical  review.  Three  important  sys- 
tems have  been  put  into  practical  opera- 
tion, all  using  alternating  current  wholly, 
or  in  part.  These  are:  (a)  the  con- 
tinuous- or  direct-current  system  (com- 
monly called  the  "third-rail"  system), 
which  employs  alternating  current  for 
transmitting  power  w^hen  the  distance  is 
considerable;  (b)  the  three-phase  alter- 
nating-current system  with  two  overhead 
trolley  wires;  and  (c)  the  single-phase 
alternating-current  high-tension  system 
with  a  single  overhead  trolley  wire.  The 
power-house  equipment  is  essentially  the 
same  in  the  three  system,  but  the  systems 
differ  in  the  kind  of  motors  and  control- 
ling apparatus  used  and  in  the  methods 
and  apparatus  for  current  transmission. 

The  essential  requisites  in  a  railway 
motor  are  ability  to  start  under  load, 
rapid  acceleration,  and  ability  to  operate 
continuously  at  any  desired  speed  or 
speeds.  The  capacity  of  the  steam  loco- 
motive depends  upon  its  boiler  capacity; 
that  of  the  electric  locomotive  on  the  ca- 
pacity of  the  motors,  which  is  usually 
fixed  by  the  heating  of  their  coils.  The 
three  types  of  motors  have  certain  fun- 
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damental  differences  in  speed  perform- 
ance which  are  important  factors  in  de- 
termining the  advantages,  disadvantages 
and  limitations  of  the  several  systems. 
The  direct-current  series  motor  auto- 
matically adjusts  its  speed  in  accordance 
with  the  load,  the  speed  with  any  given 
load  being  definite,  dependent  upon  the 
voltage  applied  to  the  motor.  The  speed 
may  be  decreased  by  the  insertion  of  re- 
sistance in  the  motor  circuit,  a  wasteful 
and  inadmissible  expedient,  or  by  con- 
necting two  or  more  motors  in  series. 
As  the  system  of  current  supply  involves 
a  fixed  voltage,  however,  no  speeds  much 
above  the  maximum  for  which  the 
motor  is  designed  can  be  obtained.  The 
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thrcL'-phasc  motor,  on  the  other  hand,  is 
inherently  a  constant-si)ee(l  machine;  by 
no  means  can  the  speed  at  light  load  be 
made  appreciably  higher  than  it  is  at  full 
load.  Speed  can  be  reduced,  however, 
by  either  of  the  methods  noted  above, 
or  by  special  arrangement  of  the  motor, 
although  the  latter  method  involves  some 
complication  in  windings  and  connec- 
tions. Three-phase  motors  have  the  ad- 
vantage that  on  descending  grades  they 
may  be  used  as  generators,  returning 
power  to  the  line. 

The  speed  characteristics  of  the  single- 
phase  motor  are  very  similar  to  those  of 
the  direct-current  motor,  the  speed  at  a 
given  load  (le|)ending  diriHtly  <>n  the  volt 
age.  The  voltage,  however,  is  not  lim- 
ited to  that  supplied  by  the  circuit,  or  to 
one-half  or  one-(|uarter  of  that  voltage, 
as  in  direct-current  motors,  but  may  be 
afl justed  to  any  desired  degree  of  refine- 
ment by  means  of  auxiliary  comiections 
from  the  secondary  winding  of  the  trans- 
former    on     fill"     lorolllol  iv  c       The     u  idf 


range  of  efficient  speed  adjustment,  both 
above  and  below  the  normal,  is  one  of 
the  especially  valuable  features  of  the 
single-phase  system.  The  choice  of  fre- 
quency for  use  on  single-phase  railways 
is  one  of  the  most  involved,  difficult  and 
important  problems  now  presented  for 
solution.  Twenty-five  cycles  is  the  rule 
for  power  transmission.  This  frequency 
has  been  adopted  on  nearly  all  the  single- 
phase  railways  now  operating.  The 
Midi  Railway  of  France,  however,  has 
adopted  fifteen  cycles,  the  frequency  em- 
ployed in  nearly  all  three-phase  systems. 
The  lower  frequency  permits  of  a 
marked  reduction  in  the  size  of  the 
motor  for  a  given  output. 
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The  controlling  factor  in  the  cost  of 
electrification  in  nearly  all  cases  is  the 
system  for  transmitting  power  from  the 
j)ower  house  to  the  locomotive,  and  not 
the  locomotive  itself.  In  orilinary  prac- 
tice alternating  current  is  generated  no 
matter  what  the  system.  ]n  the  direct- 
current  system  the  apparatus  intervening 
between  the  generator  and  the  locomo- 
tive, through  which  the  energy  nuist  pass, 
are:  ((/)  raising  transformers  in  groups 
of  three;  {h)  a  three-wire  transmission 
liiif  and  substations,  which  recpiirc  at- 
tendance, containing  (c)  transformers 
in  groups  of  three  and  ((/)  rotary  con- 
verters; (<•)  a  third-rail  contact  conduct- 
or which  for  heavy  work  must  often  be 
su|)pK-mented  by  cop|)er  feeders;  and 
(/)  the  track  return  circuit,  provided 
with  heavy  bonds,  wiiich  nuist  be  supple- 
mented in  certain  cases  by  feeders  and 
so-calle(l  negative  boosters.  The  align- 
ment of  the  third  rail  nnist  be  main- 
tained witin'n  close  limits  both  in  its  dis- 

f.ini-f    from   lli(>   fr.ick    mils   ;ni(l    in    iK   lAo- 
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vatioii  above  tlioiii,  as  (lie  contact  slioo 
can  liavc  only  a  small  ran,q;o  of  automatic 
adjustment. 

'J'hc  three-phase  system  requires  no 
rotary  converters,  the  track  return  usu- 
ally requires  only  inexpensive  bon(lin<;-, 
and  the  contact  system  consists  of  two 
overhead  wires.  Otherwise  the  trans- 
mission apparatus  is  the  same  as  for  the 
direct-current  system.  The  contact  wires 
require  a  double  system  of  overhead  con- 
struction, as  they  must  be  kept  separate 
and  well  insulated  from  each  other.  The 
tvVo  wires  nuist  be  maintained  at  equal 
hei.c:ht  above  the  track  and  at  switches 
and  cross-overs  the  construction  is  com- 
plicated. In  the  single-phase  system 
there   are:    (a)    a    raising   transformer; 

(b)  3.  two-wire  transmission  line  and  sub- 
stations  widely   spaced,  each   containing 

(c)  a    lowering   transformer    supplying 

(d)  a  single  trolley  wire;  and  (e)  a 
track  return,  usually  requiring  only  in- 
expensive bonding.  In  cases  where  the 
distance  from  the  power  station  is  not 
more  than  15  to  20  miles,  the  trolley 
wire  can  be  supplied  directly  from  the 
power  house.  The  single  wire  permits 
a  relatively  w^ide  range  in  height,  as  the 
pantagraph  trolley  automatically  adjusts 
itself  to  the  position  of  the  trolley  wire. 

The  three  types  of  railway  motors  and 
the  corresponding  transmission  systems 
have  all  successfully  demonstrated  their 
ability  to  operate  railway  trains.  It 
is  not  Mr.  Westinghouse's  purpose  to 
urge  the  adoption  of  any  particular  sys- 
tem, but  to  point  out  the  characteris- 
tics of  the  systems  which  have  a  bearing 
on  their  limitations  and  adaptability  to 
railway  conditions,  and  to  urge  the  gain 
which  will  result  from  a  single  universal 
system.  He  enumerates  five  prime  requi- 
sites of  a  satisfactory  universal  system: 

(a)  The  electric  locomotive  should  be 
capable  of  j)erforming  the  same  kinds 
of  service  which  the  steam  locomotive 
now  performs.  It  will  do  this  most 
easily  by  practically  duplicating  the 
speed  and  power  characteristics  of  the 
steam  locomotive.  The  wide  range  of 
performance  will  call  for  wide  varia- 
tion in  tractive  effort  and  in  speed. 

(b)  The  electric  locomotive  should  be 
capable  of  exceeding  the  steam  locomo- 


heavier  trains  and  loads  and  to  operate 
at  higher  speeds. 

(c)  The  electric  system  should  adapt 
itself  to  re(|uirements  bcyoncl  the  ordi- 
nary limitations  of  the  steam  locomotive 
in  small  as  well  as  in  large  things.  It 
should  be  adaptable  to  use  on  branch 
lines,  and  to  light  passenger  and  freight 
service  similar  to  that  so  pr(jfitably  con- 
ducted by  interurban  electric  roads. 

(d)  A  universal  system  requires  that 
power  should  be  transmitted  economi- 
cally over  long  distances. 

(c)  The  contact  conductor  should  be 
economical  to  construct  for  both  light 
and  heavy  service;  it  should  impose 
minimum  inconvenience  in  track  main- 
tenance, give  minimum  probability  of 
disarrangement  in  case  of  derailment  or 
in  snow  and  sleet  storms,  and  in  general 
be  so  constructed  as  to  insure  to  the 
highest  degree  possible  continuity  of 
service. 

"The  use  now  made  of  electricity  in 
steam-railway  service  has  been  brought 
about,  generally  speaking,  through  com- 
pulsion. The  steam  locomotive  has 
reached  its  limitations  and  has  been 
found  unsuitable  and  inadequate  in  tun- 
nels or  in  terminal  service.  Even  where 
other  considerations  may  have  been  con- 
trolling, the  problem  has  usually  been  a 
specific  one  of  electrifying  a  relatively 
small  area.  The  problem  has  been  solved 
by  considering  those  factors  which  were 
of  immediate  importance,  without  giv- 
ing weight  to  uniformity  with  other  sys- 
tems or  to  extension.  Now  the  natural 
course  of  develoj)ment  will  be  the  ex- 
tension of  these  limited  zones,  until  after 
a  time  they  meet.  Then  there  will  arise 
great  inconvenience  and  expense  if  the 
systems  are  not  alike.  In  the  early  days 
of  railroading,  it  was  of  little  conse- 
quence whether  the  tracks  of  the  dififer- 
ent  systems  in  various  parts  of  the  coun- 
try were  alike  or  unlike,  but  later  it  did 
make  a  vital  dilTercnce,  and  the  varia- 
tion resulted  in  financial  burdens  w^hich 
even  yet  lie  heavily  on  some  railways. 
It  is  this  large  view  into  the  future 
of  electrical  service  which  should  be 
taken  by  those  responsible  for  electric 
railwav   dcveloi)ment." 

Complete   electrification  of   a   railway 
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ing  practice;  elimination  of  coaling  and 
watering  places,  different  composition  of 
passenger  trains,  more  frequent  opera- 
tion, heavier  trains,  higher  speeds  and 
the  introduction  of  through  service  on 
branch  lines  will  give  rise  to  many  new 
problems.  Freight  will  be  moved  in 
much  heavier  trains  than  are  possible 
with  the  steam  locomotive.  A  large  per- 
centage of  shunting  operations  due  en- 
tirely to  the  use  of  steam  locomotives 
will  no  longer  be  required. 

With  the  adoption  of  a  universal  sys- 
tem the  railway  companies  can  effect 
large  savings  in  capital  expenditures  by 
the  adoption  of  some  co-operative  plan 
for  the  generation  of  electricity.     They 
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single-phase  system  on  the  New  York, 
New  Haven  and  Hartford  Railroad.  The 
second  gives  detailed  data  and  many 
photographic  illustrations  of  American 
designs  of  locomotives  for  heavy  serv- 
ice. In  Appendix  HI  the  three  systems 
of  electrification  are  compared;  dia- 
grams show  the  arrangement  and  appa- 
ratus of  transmission  circuits  and  sub- 
stations, and  the  comparative  losses  and 
first  and  operating  costs  of  the  three 
systems.  Appendices  IV  and  V  give, 
respectively,  data  of  existing  electrified 
steam  roads  and  electric  roads  for  trunk- 
line  operation,  and  a  brief  review  of  the 
early  history  of  the  single-phase  railway 
motor. 
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FIG.    3. 

can  utilize  their  own  rights  of  way  for 
the  transmission  of  current,  not  only 
for  the  operation  of  trains  but  for  many 
other  useful  purposes.  The  reduction 
of  the  cost  of  generating  electricity 
through  the  development  of  gas  and  oil 
power  will  accelerate  the  work  of  elec- 
trification. 

Mr.  Westingliousc  jxTceives  that  there 
will  be  serious  difficulties  to  surmount  in 
the  selection  of  a  general  system.  Kacli 
of  the  existing  systems  will  have  its  par- 
tisans, there  will  be  many  advocates  of 
the  conunon  view  that  there  is  room  for 
several  systems,  controversies  on  minor 
details  will  cloud  the  main  issue.  If 
there  were  only  one  system  to  be  consid- 
ered, however,  there  would  be  a  concen- 
tration of  energy  on  the  perfecting  and 


FIG.   4. 

The  diagrams  reproduced  above  are 
taken  from  Appendix  HI.  Figure  I 
shows  the  comparative  losses  be- 
tween the  generators  and  the  locomo- 
tives for  each  of  the  three  systems,  in  a 
class  of  service  where  the  input  to  the 
locomotives  by  the  several  systems  is  j 
practically  the  same.  Figure  2  shows « 
the  com[)arative  first  costs  of  the  direct- 
current  and  single-phase  systems  for  lOO 
miles  of  single-track  railway  with 
through  and  local  freight  and  passenger 
tratlic  handled  by  20  locomotives.  Fig- 
ures 3  and  4  show,  respectively,  the  first 
cost  and  the  operating  cost  of  the  three 
systems  for  a  special  case  of  pusher  serv- 
ice on  mountain  grades  employing  12  lo- 
comotives. The  line  is  32  miles  long, 
part  single  track,  part  double  track  and 
part    triple    track.      Including    a    larg^ 
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simplifying  of  the  apparatus  for  that  yard,  there  arc  90  miles  of  single  track, 
system,  to  the  advantage  of  both  railway  xhc  generating  station  is  so  located  that 
companies  and  manufacturers.  substations  are  necessary  with  direct  andf 
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W\'\  noted  in  those  columns  in  our 
July  issue  that  electro-meclianical 
marine  j)ropulsion  is  soon  to  be 
given  a  trial  on  a  considerable  scale. 
From  a  brief  article  by  A.  P.  Chalkley  in 
Cass'icrs  Magazine  for  June  wc  learn 
that  similar  progress  is  being  made  in 
the  application  of  electro-mechanical 
propulsion  to  locomotives.  Mr.  Chalkley 
estimates  the  saving  in  operating  cost  of 
the  electro-mechanical  system  using 
steam  turbines  at  32.5  per  cent.,  and 
using  Diesel  engines  at  2)7  per  cent.,  over 
the  reciprocating  steam  locomotive.  We 
{juote  from  hjs  description  of  the  three 
leading  systems,  of  which  at  least  one, 
the  Rcid- Ramsay,  has  already  been  put 
to  practical  test. 

"In  1905  a  system  was  patented  by 
Mr.  McNulta,  which  apparently  has 
never  been  put  into  practice,  but  which 
possesses  great  originality.  Two  verti- 
cal turbines  of  the  Parsons  type  were 
coupled  to  the  external  armatures  of 
alternators,  the  internal  field  magnets 
being  keyed  on  to  shafts  revolving  with- 
in the  turbine  shafts  and  coupled  to  two 
driving  axles  of  the  locomotive  through 
bevel  gearing.  There  were  also  motors 
on  the  other  axles,  taking  their  power 
from  the  secondaries  of  static  trans- 
formers, the  primaries  of  which  were 
connected  to  the  terminals  of  the  alter- 
nator armatures.  The  field  magnets  of 
the  alternator  were  excited  from  a  sep- 
arate steam-driven  exciter.  On  starting 
up  the  turbines,  the  outer  armatures 
were  rotated,  and  when  the  field  magnets 
were  excited  current  was  generated  in 
the  armatures  and  delivered  to  the  mo- 
tors through  the  transformers.  'J'he 
field  magnets  also  revolved,  and,  as  the 
si)eed  of  the  locomotive  increased,  the 
relative  speed  of  rotation  of  the  magnets 
and  the  armatures  decreased,  and  the 
voltage  at  the  armature  terminals  (and 
consequently  the  torcpie  of  the  motors) 
diminished,  that  is  to  say,  the  highest 
torque  was  developed  at  the  start  and 
was  reduced  as  the  speed  rose.     Varia- 


ti(;ns  of  torque,  according  to  the  condi- 
tions, were  obtained  by  a  controller, 
which  altered  the  ratio  of  transformation. 

"Probably  the  first  electro-mechanical 
Jocomotive  to  be  built  has  been  con- 
structed at  the  works  of  the  North  Brit- 
ish Locomotive  Company  at  Glasgow,  in 
accordance  witli  the  designs  of  Messrs. 
Keid  and  Ramsay,  and  tests  have  recently 
been  carried  out.  A  single  horizontal 
tur])ine  of  the  Curtis  type  is  employed  to 
drive  a  direct-current  series  dynamo, 
from  which  power  is  taken  to  four  or 
UKjre  series-wound  motors  coupled  to  the 
driving  axles  through  gearing  in  oil 
boxes.  The  steam,  after  passing  through 
the  turbine,  enters  a  jet  or  ejector  con- 
denser, where  it  is  condensed  and  mixes 
with  the  condensing  water.  The  whole 
is  then  pumped  by  means  of  turbine  or 
reciprocating  pumps  through  the  cooling 
apparatus  mounted  on  the  front  of  the 
engine,  so  as  to  obtain  the  full  blast  of 
the  air  when  the  train  is  in  motion. 
Cooling  may  also  be  facilitated  by  a  tur- 
bine-driven fan,  forcing  the  air  over  the 
water,  the  same  or  another  fan  being 
used  to  cause  a  draught  in  the  boiler  fur- 
nace. The  water,  after  being  cooled, 
drops  by  gravity  into  a  supply  tank,  and 
part  is  pumped  back  into  the  boiler 
through  a  feed  heater,  and  part  used 
for  condensing  purjKJses  again,  the  sup- 
j)ly  tank  being  of  suflicicnt  capacity  to 
carry  the  water  retpiired  for  the  boiler 
and  to  make  up  any  condenser  losses. 

"A  further  and  most  promising  sys- 
tem which  will  soon  be  put  into  opera- 
tion is  that  of  Mr.  Durtiiall.  It  is  appli- 
cable with  steam  turliines,  suction  gas 
engines,  or  Diesel  oil  engines,  though  the 
latter  seem  likely  to  give  the  best  results. 
The  generator  consists  of  two  elements, 
the  alternator,  with  armature  and  field 
magnets  and  the  transformer  generator. 
Squirrel-cage  induction  motors  are  all 
used  on  the  axles.  P)Otli  the  rotating  ele- 
ments of  the  generator  are  on  the  same 
shaft,  which  is  coupled  to  the  prime 
mover;  an  exciter  delivers  current  to  the 
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field  through  the  slip  rings.  The  design 
of  the  machines  depends  on  the  condi- 
tions of  running  and  the  speed  required. 
If  the  prime  mover  is  a  Diesel  engine 
working  at,  say,  400  revolutions  per  min- 
ute, the  alternator  may  be  a  4-pole,  the 
transformer  a  12-pole,  and  the  motors 
20-pole  machines.  To  obtain  the  lowest 
speed  of  the  motors,  the  current  is  taken 
direct  from  the  armature  of  the  alter- 
nator to  them,  when  a  synchronous  speed 
of  80  revolutions  per  minute  is  produced. 
For  the  next  speed  the  current,  instead 
of  passing  direct  to  the  motors,  is  led  to 
the  primary  of  the  transformer  gener- 
ator, so  that  the  flux  due  to  it  revolves 
in  a  direction  contrary  to  that  produced 
by  the  rotation  of  the  primary  itself. 
The  periodicity  of  the  current  taken 
from  the  secondary  of  the  transformer 
generator  is,  therefore,  equivalent  to 
that  of  an  alternator  with  12  minus  4. 
i.  e.,  8  poles,  so  that  the  synchronous 
speed  of  the  motors   is   i6o   revolutions 


per  minute.  The  third  and  top  speed  is 
reached  by  sending  the  current  into  the 
transformer  generator,  so  that  the  direc- 
tion of  rotation  of  the  flux  due  to  it  is 
the  same  as  that  of  the  primary  of  the 
transformer  generator.  The  synchro- 
nous speed  of  the  motors  is  now  the 
same  as  if  the  power  were  obtained  from 
a  12  plus  4,  i.  e.,  a  i6-pole  generator, 
and  will  be  320  revolutions  per  minute. 
Intermediate  synchronous  speeds  can  be 
obtained  by  mounting  the  armature  on 
bearings,  and  providing  it  with  a  pair  of 
slip  rings,  and  varying  the  speed  me- 
chanically to  any  required  extent.  Re- 
versing is  accomplished  by  simply  re- 
versing two  phases  by  means  of  a  change 
over  switch.  The  figures  given  above 
are,  of  course,  purely  illustrative,  and 
it  would  probably  be  found  in  most  cases 
that  higher  speed  motors  would  be  more 
satisfactory  and  economical,  gearing 
being  employed  to  reduce  the  speed  of 
the  axles  to  the  workable  limit." 


THE  ENGINEER'S  DUTY  AS  A  CITIZEN. 

A   PLEA    FOR   THE   ACTIVE   PARTICIPATION    OF  ENGINEERS  IN    PUBLIC  AFFAIRS. 

Rear -Admiral  George  W.  Melville— American  Society  of  Mechanical  Engineers. 


ENGINEERS  have  begun  to  demand 
for  their  profession  the  recogni- 
tion to  which  it  is  entitled  by  rea- 
son of  the  predominance  of  scientific 
progress  among  the  influences  affecting 
the  advance  of  human  civilization.  They 
commonly  forget,  however,  that  rank  has 
its  obligations,  that  public  recognition 
imposes  public  duty.  It  cannot  be  too 
often  reiterated  that  engineers  should  ac- 
cept as  a  part  <tf  their  professional  duty 
the  obligation  to  |)articipatr  in  the  dis- 
cussion ainl  administration  of  public  af- 
fairs\vhcn  soninl  technical  knowledge  is 
essential  to  the  formation  (»f  a  correct 
judgment  by  the  public. 

In  a  recent  address  before  the  Amer- 
ican Society  of  Mechanical  ICiigincers, 
Kear  Admiral  ( ieorge  W.  Melville  cites 
a  number  of  recent  cases  in  which  the 
civic  duty  of  the  engineering  profession 
is  plainly  apparent.  "In  view  of  the 
enormously  important  part  which  liie  en- 
gineer plays  in  the  life  of  today,"  Ik" 
says,  "it  is  inciiinlx-nt  njion  him.  inorr 
tli.iii    iinon    most    otiicr    men.    to    take    a 


vital  interest  in  the  work  of  govern- 
ment and  to  lend  his  trained  ability  and 
judgment  to  its  perfection.  I  do  not 
mean,  of  course,  that  the  engineer  should 
do  routine  professional  work  for  the 
govermnent  without  compensation,  but 
that  in  the  discussion  of  public  improve- 
ments and  the  administration  of  govern- 
mental departments,  he  should  take  an 
active  public  stand  to  influence  and  guide 
the  non-expert  part  of  the  population. 

"It  is  notorious  that  enormous  amounts 
of  money  have  been  .scpiandered  on 
great  public  works  because  they  were 
tnidirtakcn  in  a  way  which  every  en- 
gineer knew  nuist  be  ineflicicnt  and  un- 
economical. If  all  of  us  as  engineers 
had  a  keen  sense  of  our  duty  in  this 
respect,  atid  would  properly  utilize  our 
experience  ami  ability  through  the  daily 
press,  the  magazines  atid  the  reviews  by 
public  discussion  and  in  the  daily  inter- 
course of  life,  as  well  as  by  impressing 
the  trutii  upon  our  representatives  in 
municipal  and  national  affairs,  I  believe 
we  would  accomplish  an  immense  good. 


hT.nr.ii'  or  riir.  i'.nginf.ering  press. 
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"A  proltlcni  ol'  t'nrcinosl  im[)(>rtaiicc 
at  tlu-  |)rt^>iiit  lime  is  the  management  of 
lal)or  to  secure  elTirieiit  work  aiul  sat- 
isfied men.  It  is  i)rol)al)le  that  tlie  (hrec- 
tioii  of  fnore  than  90  per  cent,  of  the 
skilled  labor  is  in  the  hands  of  engineers. 
Most  emphatically  is  this  a  case  where 
engineers  owe  a  great  duty  to  society. 
It  would  be  inappropriate  in  this  brief 
address  to  attemi)t  a  detailed  discussion 
of  the  labor  problem,  but  1  feel  that  1 
shall  voice  the  sentiment  of  every  one 
present  when  I  say  that  the  effort  of 
every  American  should  be  exerted  to 
maintain  absolute  freedom  of  contract  in 
labor  matters  as  in  all  others.  Just  as 
we  are  opposed  to  monopoly  by  capital, 
so  we  are  to  the  same  thing  by  labor. 

"No  reasonable  man  objects  to  labor 
organizations,  as  such.  They  have  un- 
doubtedly been  the  cause  of  much  bene- 
fit to  the  men.  The  danger  with  them, 
as  with  political  organizations,  is  the 
formation  of  a  machine  which  utilizes 
the  organization  solely  for  the  selfish 
interests  of  the  members  of  the  machine. 
There  can  be  no  doubt  whatever  that 
many  strikes  are  against  the  real  wishes 
of  a  majority  of  the  men,  who  are  over- 
borne by  the  machine  and  its  adherents; 
and  it  is  also  true  that  the  net  result  of 
nearly  all  strikes  is  an  actual  loss  to  the 
men.  The  problem  is  an  exceedingly 
diflficult  one  and  requires  the  greatest 
wisdom,  patience  and  tact  for  its  com- 
plete solution;  if,  indeed,  taking  human 
nature  as  it  is,  we  can  ever  hope  for  its 
removal  from  the  list  of  w^orries  of  the 
manager    of    great    enterprises. 

"Many  questions  prominently  before 
the  public  are  peculiarly  such  as  require 
engineering  knowledge  for  their  proper 
understanding  and  regulation.  The  word 
trust  has  come  to  have  such  a  sinister 
meaning  that  it  is  only  necessary  to 
fasten  it  upon  an  enterprise  to  render 
it  criminal  in  the  popular  estimation. 
We  have  recently  heard  a  great  deal 
about  the  so-called  Water-Power  Trust, 
the  charge  being  that  all  the  available 
power  sites  were  being  grabbed  so  as 
to  subject  our  citizens  at  some  future 
time  to  the  payment  of  tribute  for  elec- 
tric power  derived  from  them.  I  am 
not   concerned,   at   the   moment,   with   a 


(U  priealc.  i)ul  l<)  point  nut  that  engineers 
know  these  wat(  r  powers  cannot  be 
made  available  except  by  the  expendi- 
ture of  large  sums  of  money.  Indeed, 
it  would  be  easy  to  point  out  the  for- 
tunes that  have  been  lost  in  the  at- 
tempted exploitation  of  these  supposedly 
lucrative  natural  gifts.  The  general 
public  is  utterly  misled  by  statements 
that  these  power  sites  are  obtained  for 
nothing,  the  idea  being  that  the  devel- 
opment is  a  matter  of  small  expense. 
Here  the  engineer  can  do  a  work  of 
real  benefit  by  disseminating  correct  in- 
formation. 

"Again,  in  the  consideration  of  pub- 
lic-service corporations,  the  engineer 
knows  the  cost  of  installation  and  oper- 
ation, and  so  can  discuss  intelligently 
whether  rates  are  fair  or  exorbitant,  and 
whether  capital  represents  real  invest- 
ment or  water.  These  are  problems  of 
the  greatest  importance,  and  for  their 
proper  solution,  the  electorate  needs 
training  that  can  be  given  by  no  one 
else  so  well  as  by  the  engineer. 

"About  a  year  ago,  at  our  Washing- 
ton meeting,  I  did  what  I  could  along 
this  line  by  pointing  out  mistakes  in 
connection  with  navy  yard  organization, 
and  this  illustrates  very  clearly  w^hat  I 
am  advocating  for  all  engineers.  Here 
was  a  great  department  of  the  Govern- 
ment for  which  the  annual  appropria- 
tion now  exceeds  $100,000,000.  Its  ad- 
ministration had  fallen  into  the  hands  of 
a  man  who  started  to  make  changes  in 
the  entire  administration  which  would 
have  been  ruinous  to  efficiency;  and  yet, 
hardly  a  voice  was  raised  in  opposition. 
I  even  heard  of  a  case  where  one  of  our 
leading  engineering  journals  refused  to 
publish  a  criticism  of  this  system  sub- 
mitted to  them  through  a  man  whom 
they  knew  and  esteemed  most  highly,  but 
who  stated  that  the  author  was  so  situ- 
ated that  he  could  not  permit  his  name 
to  be  used.  Not  only  would  the  maga- 
zine not  print  the  article,  but  they  did 
not  take  enough  interest  in  this  most 
important  subject  to  study  it  for  them- 
selves and  comment  upon  it. 

"I  do  not  mean  to  imply  that  en- 
gineers never  show  public  spirit  in  such 
ways  as  I  have  suggested:  there  are  too 
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however,  are  mostly  cases  of  unusual 
importance  and  relatively  infrequent. 
What  I  am  pleading  for  is  a  habit  of 
mind  that  will  cause  engineers  to  take 
an  active  part  in  all  public  questions, 
great  or  small,  where  their  knowledge 
and  experience  will  enable  them  to  con- 
tribute to  the  common  good. 

"The  movement  which  has  been  set  on 
foot  by  Congress  to  establish  a  Bureau 
of  Mines  suggests  an  opportunity  for 
the  engineer  to  take  an  active  part  in 
public  affairs.  I  question  whether  this 
idea  might  not  be  developed  a  little 
further  by  providing  for  a  department 
with  a  Cabinet  officer  at  the  head,  to  be 
called  the  Department  of  Mines  and 
Manufactures,  with  the  scope  implied  by 
the  title.*  When  we  think  of  the  enor- 
mous values  represented  by  the  industries 
which  would  come  within  the  purview 
of  such  a  department,  it  seems  only  rea- 
sonable that  they  should  be  under  the 
care  of  a  Cabinet  officer.  If  we  are  told 
that  there  is  already  the  Bureau  of  Cor- 
porations, I  would  point  out  that  the 
object  of  this  proposed  new  department 
is  quite  different   from  that  of  the  ex- 


•  Since  this  aflrlrcss  was  prcparrd.  the  bill  in 
Congress  rcfcrrtfl  to  above  has  become  a  law. 
The  newspapers  have  pllbli^hefl  an  item  that  con- 
sideration was  being  giveti  to  the  formation  of  a 
Department  of  Public  Works.  This  is  along  the 
same  general  lin'^  as  my  suggestion  above  for  a 
Cabinet  ofticcr  tf)  head  a  Department  of  Mines 
and    Manufactures. 


isting  bureau  which  thus  far,  in  the  esti- 
mation of  many,  has  done  little  or 
nothing  to  advance  the  interests  of  man- 
ufacturing, but  has,  in  their  opinion,  dis- 
closed a  spirit  which  is  almost  inimical. 
The.  department  that  I  have  in  mind 
would  aim  to  stimulate  improvement 
and  progress  in  manufactures  and  indus- 
tries generally,  in  somewhat  the  same 
way  that  the  Department  of  Agriculture 
has  done  for  the  farmers. 

"We  have  often  heard  engineers  com- 
plain that  the  profession  did  not  receive 
due  praise  and  credit  for  its  splendid 
work.  This  is  true  enough,  but  is  the 
reason  not  very  largely  because  the  en- 
gineer hitherto  has  been  content  to  do 
the  work  and  then  fade  into  the  back- 
ground, leaving  the  talking  and  the  man- 
agement to  the  lawyer  and  the  politi- 
cian? With  the  advance  of  technical 
education,  engineers  are  more  and  more 
becoming  the  high  officials  of  our  large 
corporations.  It  is  to  these  men,  whose 
talents  and  trained  ability  have  made 
them  the  leaders  in  niaiuifacturing  and 
in  business,  that  the  country  has  the 
right  to  look  for  leaders  in  the  affairs 
of  government,  and  not  until  the  en- 
gineer of  all  grades  has  done  his  part 
towards  the  promotion  of  the  highest 
efficiency  of  the  Government  can  he 
truly  say  that  he  is.  iti  the  fiillest  sense, 
a  good  citizen  of  the   Republic." 


THE  VALUE   OF  WATER   POWER. 

TMK   Y.VVVAV  OF   RECKNT  KN(;i  N  KKKI  Nd   I'ROtJKESS   ON    TlIK   V.M.CK   OF   W.VTKR   TOWER. 

liiKjiiii'criiig  Nczvs. 


AN  fdilorial  article  in  liiuiuwcniKj 
Nczvs  for  jime  J,^  directs  attention 
to  a  phase  of  the  long-debatcfl  (|ues- 
tioii  (if  the  value  of  water  f)Ower  whiih  is 
cotninniilv  <>verl<)(>k("<l.  hi  the  npiiiioii 
of  the  writer,  by  the  public  at  least  and 
prnbably  by  a  large  i)art  of  the  engi- 
neering f)rofession  as  well,  there  is  not 
sufficient  ai>preciation  of  the  effect  which 
recent  developments  in  mechanical  engi- 
neering have  had  upon  the  value  of 
water  powers,  riu-  prominence  of  water 
power  in  the  conservation  movement 
lends  the  subject  an  importance  quite 
apart    from    its    technical    interest:    we 
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"The  value  of  luideveloped  water 
l)Ovvers  is  to-day  much  less  than  it  was 
15  or  20  years  ago.  The  cause  of  this 
decrease  in  value  of  water  power  is  the 
gre.il  re(Iuctioii  in  (he  cost  for  which 
power  can  now  be  develt)pe(l  by  other 
prime  movers.  This  fact  is  one  of  great 
|)ul)lic  importance,  and  one  on  which  the 
public  ought  to  be  informed.  There 
never  lias  been  a  time  when  the  develop- 
ment (»f  water  power  has  been  more 
proniinetit  than  at  the  j)r(\sont  time.  It 
is  one  of  the  most  important  features  of 
the  so-called  conservation  movement. 
The  claim  is  made  that  the  undeveloped 
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the  states  or  tlic  nation  arc  of  siicli  vast 
value  tliat  tlu'v  shouKl  not  be  allowed  to 
])ass  into  private  hands  in  perpetuity,  hut 
shoukl  he  leased  under  reasonable  re- 
strictions, and  the  title  to  them  should  he 
retained  hv   the  i)uhlic. 

"We  have  in  the  past  expressed  gen- 
eral agreement  with  this  view,  which  is 
held,  we  believe,  by  many  members  of 
the  engineering  profession;  but  it  ought 
to  be  understt)od  that  the  importance  of 
public  control  of  water  power  is  in  the 
distant  future  rather  than  in  the  present. 
It  ought  to  be  more  clearly  understood 
that  in  most  locations  and  under  most 
circumstances  it  is  exceedingly  difficult 
to  develop  water  power  and  make  a  good 
profit  on  the  capital  invested.  Any  pub- 
lic revenue  derived  from  v^ater  powers 
will  have  to  be  merely  nominal  for  many 
years  to  come,  or  their  development  will 
be  greatly  hampered. 

"Again,  it  is  important  that  investors 
should  know  the  real  situation  with  ref- 
erence to  water-power  values.  The  pre- 
valent idea  appears  to  be  that  the  devel- 
opment of  a  water  power  is  a  process  of 
obtaining  something  of  value  from  Na- 
ture without  paying  for  it.  The  average 
investor  contrasts  the  fact  that  with  a 
steam  plant,  coal  must  be  steadily  fed 
under  the  boilers  and  paid  for  at  so 
much  a  ton,  while  with  a  w^ater  power 
plant  the  natural  flow  of  the  stream  con- 
stantly turns  the  wheels.  He  concludes, 
therefore,  that  water  powder  is  necessar- 
ily cheaper  than  steam  power.  He  has 
no  understanding  of  the  other  elements 
which  effect  the  problem  and  wdiich  ex- 
tremely often  reverse  the  comparison. 

"The  public  belief  in  the  great  value 
of  water  power  has  been  made  the  basis 
of  a  great  state  enterprise,  and  it  is  even 
proposed  that  the  nation  shall  become 
concerned  in  great  water-power  develop- 
ment schemes.  The  State  of  Illinois  has 
voted  $20,000,000  for  the  creation  of  a 
deep  waterway  from  Chicago  toward  the 
Mississippi  River,  and  the  voters  have 
been  given  to  understand  that  the  water 
power  incidentally  developed  by  the  con- 
struction of  the  waterw-ay  will  be  so  val- 
uable that  it  alone  will  repay  the  cost  of 
the  work.  The  promoters  of  great 
schemes   for  inland  waterways  have   as 


l)aign  the  claim  that  the  great  value  (jf 
the  water  power  developed  will  repay 
to  the  public  a  large  part  of  the  cost. 

".Still  again,  knowledge  as  to  the  true 
value  of  water  power  is  of  great  public 
importance  from  quite  a  different  point 
of  view.  Cities  throughout  the  country, 
great  and  small,  are  engaged  in  the  in- 
crease of  their  water  supplies.  In  many 
cases  it  becomes  necessary  in  this  work 
to  reduce  the  flow  in  a  stream  which  has 
been  used  or  may  be  used  for  power  de- 
velopment. The  value  of  water  power 
in  such  cases  becomes  often  a  matter 
which  must  be  settled  by  litigation.  If 
the  values  frequently  adopted  in  compen- 
sating the  owners  of  these  water  powers 
were  the  true  values,  then  indeed  all  the 
glowing  claims  of  the  water-power  pro- 
moters' prospectuses  would  be  justified, 
as  would  all  the  claims  of  those  who 
urge  the  extremest  doctrines  of  conser- 
vation. In  our  opinion,  however,  most 
of  the  awards  for  damages  in  water- 
power  cases  are  much  beyond  the  ac- 
tual value  of  the  plants  taken. 

"The  development  of  electric-power 
transmission  some  20  years  ago  gave  a 
great  impetus  to  water-power  develop- 
ment, and  made  available  many  powers 
which  had  hitherto  been  practically 
worthless."  .  .  .  But  "while  the  elec- 
tricians have  been  busy  with  long-dis- 
tance transmission,  and  the  hydraulic  en- 
gineers with  water  wheels,  development 
has  been  going  on  in  other  prime  movers. 
The  steam  turbine,  on  the  one  hand,  and 
the  internal-combustion  engine  on  the 
other  are  the  two  machines  which  have 
well-nigh  revolutionized  the  field  of 
powder  development  in  the  short  space 
of  years  since  long-distance  transmission 
brought  water  powers  again  into  active 
development." 

The  steam  turbine  in  its  first  develop- 
ment was  not  a  highly  economical  heat 
engine,  but  in  its  very  recent  develop- 
ment, in  large  units,  it  is  demonstrating 
itself  to  be  almost  certainly  the  motor 
of  the  future.  It  has  the  great  merit, 
moreover,  of  keeping  up  its  economy 
over  a  large  range  of  loads.  A  com- 
bined ])lant  of  steam  engines  and  low- 
pressure  turbines  in  Xew  York  shows  an 
average  steam  consumption  of  14  pounds 
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steam  economy  as  this  makes  the  cost 
of  fuel  a  comparatively  small  element  in 
the  yearly  power  bill.  The  cost  of  at- 
tendance is  one  of  the  heaviest  items  in 
the  cost  of  power  production,  and  the 
steam  turbine  requires  small  attention. 
Another  great  advantage  of  the  steam 
turbine  over  all  other  commercial  prime 
movers  is  the  great  reduction  in  the  cost 
of  the  generator. 

Recent  improvements  in  steam  boilers 
have  increased  the  size  of  units,  im- 
proved economy,  introduced  superheat- 
ing and  automatic  stoking  and  eliminat- 
ed smoke,  but  the  most  important  pro- 
gress has  been  made  in  the  ability  to  carry 
overloads.  It  is  just  here  that  the  steam- 
power  station  shows  to  greatest  advan- 
tage in  comparison  with  the  hydro-elec- 
tric plant.  The  steam  station  is  fre- 
quently designed  to  carry,  for  a  short 
time,  loads  50,  75  or  even  100  per  cent, 
higher  than  those  for  which  it  is  nor- 
mally designed.  The  water-power  plant, 
on  the  other  hand,  on  account  of  the  in- 
herent limitations  of  its  machinery,  can 
carry  only  a  small  percentage  above  its 
normal  rating. 

"It  may  be  asked  how  the  case  stands 
for  small-sized  powers,  such  as  those 
which  are  commonly  met  with  in  the 
condenmation  of  water  powers  by  rea- 
son of  the  development  of  city  water 
supplies.  Admittedly,  such  small  water 
powers,  when  advantageously  located, 
are  often  worth  a  greater  sum  per  horse 
power  than  the  powers  of  great  size 
whicli,  if  deveh)pe(l  at  all,  must  be  devel- 
oped    in     competition     with     tlie     large 

steam-power  stations i'^or  small 

powers,  however,  the  gasoline  engine  has 
practically  rendered  the  steam  engine 
obsolete.  lM)r  larger  jjowers,  the  oil  en- 
gine and  the  gas  engine  using  producer 
gas  are  rapidly  gaining  in  poi)nlar  fa- 
vor. The  fuel  economy  of  these  engines 
is  so  excellent  that  the  total  cost  of  fuel 
per  horse  power  per  amnun  in*  cut  down 
to  a  figure  nearly  as  low  as  that  of  the 
highest-class  steam-power  plants 

"Thus  far,  we  have  been  speaking 
chiefly  of  the  value  of  undeveloped  wa- 
ter |)ower.  It  ought  to  be  said  in  adtli- 
tion  that  the  cost  of  developing  water 
power  is  very  conunonly  underestimated 
by  the  lav  public.    The  old-time  develop- 


ment of  water  power  on  a  small  scale  for 
the  sawmill  or  the  gristmill  was  com- 
paratively inexpensive,  but  was  corres- 
pondingly inefficient  and  liable  to  injury 
by  flood.  For  a  really  substantial  and 
reliable  development  of  water  power  on 
either  a  small  or  a  large  scale,  with 
proper  provision  against  damage  or  in- 
terruption by  floods,  and  with  storage  to 
provide  for  seasons  of  low  water,  it  will 
be  found  that  the  cost  of  water  power 
development  per  kilowatt  or  per  horse 
power  will  almost  always  be  largely  in 
excess  of  the  cost  of  installation  of  a 
steam-  or  gas-power  plant  of  similar 
size.  This  additional  investment  cost 
creates  an  interest  charge,  which  will 
often  offset  or  more  than  offset  the  cost 
of  the  fuel  for  the  competing  plant. 

"Nor  is  the  case  against  the  water 
power  plant  all  summed  up  in  the  above. 
There  are  in  the  steam-power  plant 
waste  products  in  the  form  of  lieat, 
which  is  often  necessary  for  use  in  man- 
ufacturing processes  and  must  always  be 
supplied,  to  a  greater  or  less  extent  any- 
wsy,  in  winter  weather.  The  water- 
power  plant  must  be  debited  with  this 
necessary  fuel  cost  in  order  to  compare 
it  with  its  competitors  on  an  equal  basis. 

"We  have  already  shown  that  in  near- 
ly all  cases  where  water  power  is  devel- 
oped on  a  large  scale,  the  power  must  be 
electrically  transmitted  over  long  dis- 
tances, from  a  few  miles  to  a  hundred  or 
even  two  hundred,  in  order  to  reach  a 
market.  Such  long  lines  of  wire,  experi- 
ence has  shown,  are  more  or  less  subject 
to  accidents,  and  consecpient  interruption 
of  the  service.  So  well  is  this  under- 
stood that  it  is  becoming  a  very  gener- 
ally accepted  principle  that  an  auxiliary 
steam  plant  for  emergency  service  is  a 
necessary  part  of  any  successful  hydro- 
electric installation  relying  on  long-dis- 
tance transmission.  That  is  to  say,  be- 
sides the  cost  of  the  water-i)Ower  devel- 
opment, the  long-distance  transmission 
line  and  the  sub-stations  for  distributing 
the  electric  current  in  the  city  where  it 
is  marketed,  steam-power  stations  must 
be  built  in  the  city  supplied  and  these 
stations  nnist  be  ready  at  all  times  for 
an  emergency.  Such  steam  stations  are 
generally  made  use  of  also  to  help  the 
water-power  plant  carry  the  peak  of  the 
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load.  It  must  bo  uiulcrstuod  tliat  the 
cost  of  operating  steam  stations  on  sucli 
service  is  exceedingly  high  for  the  i)()\\ir 
developed.  The  capacity  of  sucii  a  sta- 
tion must  be  eijual  to  the  maximum  de- 
mand, or  else  some  of  the  customers 
nuist  be  cut  off  when  any  accitlent  cuts 
I  off  the  supply  from  the  water-power 
plant. 

"We  believe  these  difficulties  ought  to 
be  more  clearly  understood  by  investors 
and  by  the  general  public.  Because  of 
ignorance  as  to  these  matters,  engineers 


engaged  in  water-power  development  are 
often  unjustly  blamed  for  the  financial 
failure  of  an  enterprise;  or  if  they  make 
a  success,  they  fail  to  receive  the  credit 
which  should  be  given  them,  it  ought 
to  be  apparent  also  that  good  engineer- 
ing is  a  jjrime  necessity  if  success  is  to 
be  attained  in  any  water-power  enter- 
prise. It  takes  an  engineer  of  ability 
and  experience  to  determine  beforehand 
whether  a  water-j)0\ver  project  can  be 
made  a  profitable  enterprise.  It  takes  an 
equally  good  engineer  to  so  carry  out  the 
.work  that  profits  may  be  secured." 


THE    EXAMINATION    OF  WATER   BY    ELECTRICAL    METHODS. 

THE   VALUE   OF    CONDUCTIVITY   TESTS    IN    CHECKING   THE    OPERATION    OF    STEAM    PLANTS, 

AND  A   NEW  TYPE  OF  APPARATUS. 

W.  Pollard  Digby — Institution  of  Electrical  Engineers. 


THE  well  known  physical  fact  that 
the  electrical  conductivity  of  dis- 
tilled water  is  greatly  increased 
by  the  addition  of  even  minute  traces  of 
impurities  is  the  basis  of  a  simple  de- 
vice for  testing  water  for  boiler-feed 
purposes  wdiich  recently  made  its  ap- 
pearance in  England.  One  of  the  in- 
ventors, W.  Pollard  Digby,  has  de- 
scribed its  construction  and  uses  in  a 
communication  to  the  Institution  of 
Electrical  Engineers,  which  is  abstracted 
in  The  Electrician  for  July  29.  Mr. 
Digby  does  not  suggest  that  the  meas- 
urement of  conductivity  alone  w^ill 
supersede  chemical  analysis  in  wafer 
testing;  that  the  electrical  method  has 
important  supplementary  uses,  however, 
is  amply  evident  from  an  examination 
of  the  results  quoted  in  his  paper.  We 
are  unable  to  reproduce  these  results  in 
our  review,  but  we  give  Mr.  Digby's  de- 
scription of  the  apparatus  used  in  the 
conductivity  test  and  a  few  details  of 
its  applications. 

"That  water  in  its  varying  degrees  of 
impurity  is  anything  but  a  medium  of 
constant  value  comes  within  the  expe- 
rience of  all  engineers,  and  hence  fre- 
quent resort  is  made  by  the  engineer  to 
the  analytical  chemist  for  advice  and 
assistance.  However,  this  is  not  always 
done  as  often  as  might  be  desired,  and 
a  variation  in  the  nature  of  a  supply 
may  take  place  with  no  visible  change 
in    the    appearance    of    the    water,    but 


yet  with  such  changes  in  the  constit- 
uents as  would  render  the  water  quite 
unsuitable  for  boiler-feed  purposes. 
The  author's  object  is  to  point  out  the 
value  of  simple  tests  made  in  situ  as 
safeguarding  the  owners  of  boilers  from 
such  happenings,  and  as  determining 
when  the  analytical  chemist  should  be 
employed.  These  tests,  however,  are 
not  intended  in  any  degree  to  supersede 
the  analyst,  but  may  serve  to  determine 
w^hen  detailed  analyses  are  necessary  by 
indicating  changes  in  the  impurities  in 
the  water.  The  method  resolves  itself 
into  a  determination  of  the  conductiv- 
ity of  the  liquid  at  any  predetermined 
temperature  and  a  comparison  of  such 
determinations  with  the  known  values 
of  analysed  samples.  Any  marked  vari- 
ation from  the  normal  should  be  fol- 
lowed by  a  further  analytical  examina- 
tion. 

"An  apparatus  for  conductivity  meas- 
urements has  been  devised  by  Mr.  C.  W. 
\',  Biggs  and  the  author.  The  original 
type  consists  of  a  straight  glass  tube  so 
constructed  as  to  hold  the  equivalent 
of  a  body  of  liquid  10  centimetres  in 
length  and  i  square  centimetre  in  sec- 
tional area,  the  liquid  being  contained 
between  platinum  electrodes  attached  to 
plugs  of  ebonite  fixed  in  cups  which 
form  enlargements  of  the  ends  of  the 
tube.  The  electrodes  are  suitably  con- 
nected to  terminals  in  the  ebonite  ends, 
and  are  capable  of  being  adjusted.    The 
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liquid  to  be  tested  is  introduced  into  the 
main  tube  through  a  small  tubulure,  ris- 
ing at  an  angle  from  the  middle  of  the 
upper  part;  and  when  tested  is  run  off 
through  a  small  tube  furnishecl  with  a 
tap  attached  to  the  middle  of  the  lower 
part.  At  each  end  of  the  upper  surface 
of  the  body  tube  a  vent  tube  is  attached, 
inclining  to  the  middle  of  the  main  tube, 
and  the  two  unite  at  a  height  of  about 
23/2  centimetres  above  it,  with  a  short 
vertical  outlet. 

"Manifestly  such  a  piece  of  apparatus 
is  hardly  suitable  for  use  outside  the 
laborat(^ry.  "J'he  form  for  practical 
work  consists  of  a  glass  U  tube,  to 
which  is  attached  at  the  lowest  point  of 
the  bend  the  tube  brought  from  the  fdl- 
ing  funnel,  whilst  the  outlet,  controlled 
by  a  glass  tap,  is  joined  to  the  inlet  at 
its  lowest  [)oint.  Near  the  extremities 
of  the  limbs  of  the  main  tube  overflow 
ways  are  sealed  on,  and  terminate  in 
india-rubber  tubes  grouped  with  the  lower 
outlet.  'J'hc  form  and  arrangement  of 
the  electrodes  arc  especially  designed  to 
minimise  the  disturbing  effects  of  polar- 
isation and  other  difliculties  inseparable 
from  the  original  tyi)e  of  tube.  The 
electrodes  are  o[)en  cylinders  of  platin- 
um, about  9  millimetres  in  diameter  and 
3  millimetres  in  height,  connected  by 
three  equidistant  j)l.'itiiiuni  wires  to 
stout  brass  glass-covered  rods  passing 
thrf)ugli  the  brass  covers  which  are  con- 
nected to  the  terminals.  The  dimen- 
sions of  tube  and  ilcclrodcs  are  such 
that  the  etpiivalenf  of  a  body  of  Ii(|uid 
having  a  length  of  10  centimetres  and 
a  sectional  area  of  i  s<|uare  centimetre 
is  obtained.  Tiic  apparatus  is  inounti'd 
on  a  strong  wooden  sup))ort  carrving  a 
thermometer,  and  the  whole  is  ct)ntained 
in  a  lock  np  portable  case. 

"The  most  convenient  instrument  for 
measuring  the  conductance  is  the  'con- 
ductance meter'  made  for  use  with  the 
tube.  It  resembles  the  faiuili.ir  'megger.' 
but  is  furnished  with  a  scale  graduated 
in  reci|)rocal  megohms  and  ohms,  and 
with  a  tube  of  sectional  area  one-tenth 
the  length  it  gives  readings  of  one-tenth 
of  the  si)ecific  conductivity— e(|uivalent 
to  the  reciprocal  of  10  times  the  s|)eciric 
resistance.  Correction  for  variation  of 
teniDerafure     for    water    confniniiHr    l,.cc 


than  I  per  cent,  of  dissolved  salts  may 
be  made  with  sufficient  accuracy  by  tak- 
ing the  coefficient  as  2.19  per  cent,  per 
I  degree  C,  as  referred  to  20  degrees  C. ; 
but  above  38  degrees  C.  such  correction 
is  not  reliable  owing  to  complications 
arising  from  disengagement  of  small 
fiuantities  of  dissolved  gases  and  also 
from  physico-chemical  action. 

"At  the  outset  the  author  experienced 
considerable  difficulty  in  determining 
standards  for  comparison.  Of  samples 
passing  through  the  author's  hands, 
good  distilled  water  has  varied  in  its 
specific  conductivity  from  4.0  to  1.362 
reciprocal  megohms  for  laboratory  dis- 
tilled water,  and  for  distilled  water  from 
surface  condensers  the  best  has  been 
3.3  reciprocal  megohms.  As  a  general 
standard  of  comparison,  good  distilled 
water  might  possibly  be  defined  as  pos- 
sessing a  specific  conductivity  of  3.3 
reciprocal  megohms,  or  a  specific  resist- 
ance of  300,000  ohms  at  about  20  de- 
grees C,  this  value  representing  an 
approximate  average  value  of  the  out- 
put of  the  Liebig  condensers  in  the  lab- 
oratory of  one  of  the  author's  friends, 
and  also  representing  the  best  practice 
from  central-station  surface  condensers 
that  has  come  under  the  author's  notice." 

The  effect  of  minute  traces  of  impur- 
ities in  greatly  increasing  the  conduct- 
ivity of  distilled  water  is  a  well  known 
physical  phenomenon.  Mr.  l^igby  gives 
a  number  of  typical  results  of  his  in- 
vestigations of  the  elTect  of  minute 
traces  of  sodium  chloride,  sodium  car- 
bonate and  calcium  sulj)hate.  The  diffi- 
culty with  the  electrical  test,  of  course, 
lies  in  the  fact  that  it  cannot  distinguish 
bilween  the  different  impurities.  Nev- 
irtheless,  conductivity  tests  are  of  value 
in  detecting  variations  in  the  quality  of 
feed  water,  and  in  checking  the  opera- 
tion of  marine  evaporators  and  of  evap- 
orators for  the  supply  of  distilled  water 
for  hydraulic  gun  mountings.  One  of 
their  most  practical  applications  is  in 
ciiecking  the  operation  of  surface  con- 
densers. Ciivcn  a  boiler  free  from  i)rim- 
iug.  .1  single  conductivity  measurement 
of  the  water  passing  from  the  ci>n(lenser 
to  the  hot  well  will  indicate  the  tight- 
ness of  till'  condenser  tubes.     If  the  ap- 

nro  V  mi.i  I  !•    rrilc    of    tbuv    i<    L-nuwn    'if    -itur 


RRllEW   or    Till'.    nNGINRRRIXG    PRESS. 


013 


iiKMiunt,  lomilur  will)  llu-  wiliu-  ol  llic 
c-iri'ulaliiiL;  u.iUt.  ;i  ii-lrriMU-i'  In  sl.iiul 
anl  iiirvis,  ixamplfs  of  wliicli  art'  j;i\i-n 
1)\  Mr.  |)ii;liv.  will  i^ivi'  llu'  pcrcciilai^o 
i\i  K'akaijr  at  llial  luomriil.  (Oiidiuliv- 
ily  (Klonninalioiis,  wliile  indicalini;'  that 
overhauling;  is  iioccssary,  may  save  uii- 
lU'cessary  examinations.  Conductivity 
tests  may  also  he  used  to  indicate  hoiler 
primiui;-.  It'  the  conductivity  of  the  hot- 
well  water  rises  as  the  load  on  the  en- 
i^ine  increases,  the  only  possihle  deduc- 
tion is  that  the  hoiler  is  primin*^,  Mr. 
Di^hy  i»ives  the  results  of  a  num1)er  of 
tests  of  hoiler  plants,  wliich  serve  to 
demonstrate  the  procedure  and  the 
utility  of  electrical  tests  for  this  i)ur- 
])ose. 

"So  far  as  checking  the  operation  of 
steam  plants  by  conductivity  methods  is 
concerned,  their  apj)lication  does  not 
cease  with  checking-  the  nature  of  the 
feed  water  or  with  ascertaining  con- 
denser tightness,  or  even  with  defining 
boiler  priming.  A  film  of  oil  is  more  to 
be    dreaded    than    scale- forming    impur- 


ities in  tile  iiianageniciit  of  boilers.  y\n 
oil  cliniinatnr  in  nne  form  or  another  is 
a  necessary  adjunct  in  all  ilectricity- 
suppl\  stations  containing  reciprocating 
sets,  but  lluir  careless  operation  in  a 
manni-r  (»ther  than  that  designed  by  the 
makers  may  involve  the  substitution  of 
a  less  evil  for  a  greater  one.  The 
author  has  good  reason  to  believe  that  in 
certain  cases  an  excess  of  clu-nncals  is 
added  bevond  that  rerpn'red  for  the  elim- 
ination of  the  oil.  This  in  cumulative 
sm.'dl  doses  can  only  result  in  the  in- 
creasing impurity  of  the  boiler  water 
through  its  enrichment  with  a  substance 
whicdi  b\'  common  consent  is  regarded 
as  a  source  of  priming. 

"A  last  ]»oint  may  be  mentioned. 
Where  hard  waters  containing  an  ex- 
cessive quantity  of  calcium  and  mag- 
nesium carbonates  ai"e  softened  by  the 
Clark  i)rocess,  the  conductivity  tube  and 
conductance  meter  can  be  used  as  a  sub- 
stitute for  the  stanflard  soap  test  in  de- 
fining how  far  the  process  of  softening 
has  been  carried." 


WATER   REQUIREMENTS   OF    SURFACE    CONDENSERS. 

AN    ANALYSIS   OF  THE  EFFECT   OF   THE    OUTLET   TEMPERATURE   OF   THE   CIRCULATING 
WATER    ON    THE    QUANTITY    OF    W.\TER    REOUIRED. 

R.  M.  NciJson — The  Engineer. 

Rb'.DUCTlON  of  the  quantity  of  cir-  velocity     through     the     tubes     may     be 
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dense  a  given  amount  of  steam  is  R.  AT.  Neilson  demonstrates  the  depend- 

one  of  the  most  important  results  of  re-  ence  of  the  most  economical  quantity  of 

cent  progress  in  surface-condenser  prac-  circulating  water  for  any  given  case,  on 

tice.      Broadly    speaking,    the    reduction  the  best  value  for  the  difference  betw'een 

of  circulating  water  to  a  minimum  is  de-  the  temperature  of  saturated  steam  cor- 

sirable,   but   there   are    economic   limita-  responding   to   the   vacuum   in   the    con- 

tions    to    the    degree    to    which    it    may  denser,  and  the  temperature  of  the  out- 

profitably   be   carried.     The  quantity   of  let  water.     He   shows  clearly  the  great 

water  wdiich  is  satisfactory  in  one  case  variation  of  the  latter  value  in  different 


may  be  very  unsatisfactory  in  another, 
even  if  the  vacuum,  the  inlet  tempera- 
ture of  the  circulating  water,  and  the 
steam  to  be  condensed  are  the  same  in 
both  cases.  The  saving  resulting  from 
the    reduction    of    the    cpiantity    of    con- 


cases  and  gives  an  analysis  of  the 
method  of  determination,  which  is  re- 
produced in  brief  below. 

To  determine  the  quantity  of  circulat- 
ing water,  the  inlet  and  outlet  tempera- 
tures of  the  water  and  the  quantity  of 


densing  water  may  not  compensate  for  steam  to  be  condensed  in  a  given  time 
the  cost  of  the  increased  cooling  surface  nmst  be  known  or  assumed.  The  deter- 
rcquired.  mination  of  the  outlet  temperature  is 
The  quantity  of  water  to  be  employed  most  imi)ortant,  since  the  outlet  tempera- 
should  be  determined  before  the  con-  ture  affects  not  only  the  quantity  of 
denser    is    desie-ned.    so    that    a    suitable  water   renuired   but   also  the    amount   of 
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cooling  surface.  The  calculation  of  the 
circulating  water,  based  on  the  data  men- 
tioned and  on  the  fact  that  the  heat  ab- 
sorbed by  the  water  equals  the  heat  lost 
by  the  steam,  is  very  simple. 

Let  ti  and  to  be,  respectively,  the  inlet 
and  outlet  temperatures  of  the  circulat- 
ing water  in  degrees  F. ;  W,  the  weight 
of  steam  to  be  condensed  per  hour  in 
pounds;  L,  the  latent  heat  of  steam  in 
B.  th.  u.  per  pound;  Q,  the  weight  of 
water  circulating  per  hour  in  pounds; 
Btn,  the  mean  difference  in  tem- 
perature between  steam  and  circu- 
lating water  in  the  condenser  in  de- 
grees F. ;  S,  the  area  of  cooling  surface 
in  square  feet;  K,  the  amount  of  steam, 
in  pounds,  which  can  be  condensed  per 
square  foot  of  cooling  surface  per  hour 
per  degree  F.  difference  in  temperature 
between  steam  and  water — a  value  de- 
pending on  the  pressure  of  the  steam,  the 
amount  of  air,  the  velocity  of  the  cir- 
culating water,  the  cleanness  and  diame- 
ter of  the  tubes,  and  the  general  design 
of  the  condenser;  tv,  the  temperature  of 
saturated  steam  corresponding  to  the 
vacuum  ;  h,  the  difference  between  ty  and 
to',  and  1',  the  velocity  of  the  circulat- 
ing water  in  feet  per  second. 

If  all  the  steam  admitted  were  con- 
densed and  the  water  of  condensation 
withdrawn  at  the  boiling  point  corre- 
sponding to  the  condenser  vacuum,  we 
should  have 

^      t    /. 

In  practice,  however,  these  ideal  condi- 
tions are  never  realized  and  this  equa- 
tion cannot  be  expected  to  give  exact 
results.  It  is,  in  fact,  useless  to  hope  to 
get  exact  results  by  calculation.  It  is 
usually  desirable  in  condenser  design  to 
allow  rather  for  an  excess  than  for  a 
scarcity  of  circulating  water,  and  a  con- 
venient equation  for  the  determination 
of  Q  is 

^   7,000  W 

~  t  / 

in  uliieli  //'  is  not  the  steam  alone  but 
the  steam  plus  water  adtnitted  to  the 
condenser  in   the  steam. 

The  transmission  of  heat  from  the 
steam  to  the  water  is  approximately  pro- 


portional to  the  mean  difference  in  tem- 
perature (dm)  between  the  steam  and 
the  water.  The  exact  determination  of 
Oni  involves  taking  into  account  the  air, 
which,  at  the  air-pump  suction  end  of 
the  condenser,  represents  a  considerable 
proportion  of  the  air-steam  mixure.  A 
simple  and  convenient  formula  is 

to   +   ^r 


Bm  =  ty  — 


C 


where  C  is  a  constant  depending  on  the 
design  of  the  condenser,  the  capacity  of 
the  air  pump,  and  the  air  richness  of  the 
steam  entering  the  condenser,  usually 
having  a  value  between  i  and  5.  6m 
having  been  determined,  5*  can  be  ob- 
tained from  the  equation 

KSm 

An  examination  of  the  formulae  given 
above  will  show  how  the  value  of  8 
affects  S  and  Q.  A  low  value  of  8  im- 
poses a  relatively  small  quantity  of  con- 
densing water  but  a  relatively  large  area 
of  cooling  surface;  a  high  value  of  8,  a 
small  area  of  cooling  surface  but  a  large 
quantity  of  condensing  water.  Any  val- 
ue of  8  from  zero  up  to  the  difference 
between  /,  and  ty  may  be  chosen  and 
the  temperature  obtained  under  any 
given  conditions  by  providing  a  con- 
denser of  suitable  design,  with  suthcient 
cooling  surface  and  circulating  water. 
In  general,  if  8  is  to  have  a  value  near 
its  possible  maximum,  the  condenser 
tubes  must  be  of  large  diameter  in  pro- 
portion to  their  length,  and  the  water 
nni.nt  pass  through  them  only  once;  if, 
on  the  other  hand,  8  is  to  have  a  value 
approaching  zero,  the  tubes  must  be  long 
in  proportion  to  their  diameter  or  the 
water  nuist  make  many  passes  through 
them,  and  a  counter-current  action  is 
necessary. 

The  determination  of  the  best  value  of 
8  for  any  case  involves  a  comparison  of 
the  cost  i>f  I  he  condenser  cooling  sur- 
face with  the  cost  «»f  the  pmnp  and  the 
motor  thai  drives  it,  the  cost  of  the 
steam  or  electric  energy  required  by  the 
|)nmp  motor,  and  the  cost  of  the  con- 
denser water  or  the  cost  of  cooling  it 
for  repeated  use.  The  plant  load  fac- 
tor,  of   course,   nuist   always  be   consid- 
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ercd.  The  velocity  of  the  circiilatiiiic 
water  has  some  influence  on  the  l)cst 
value  of  8,  but  within  the  limits  usually 
adopted  its  effect  is  not  of  very  great 
imi)ortance.  The  most  important  factor 
is  the  height  to  which  the  condensing 
water  has  to  be  pumped  before  admission 
to,  or  after  discharge  from,  the  con- 
denser, and  the  frictional  or  other  losses 
external  to  the  condenser  which  affect 
the  head  against  which  the  circulating 
pump  has  to  act.  If  the  total  head  ex- 
ternal to  the  condenser  is  great,  it  will 
be  advisable  to  reduce  to  a  minimum  the 
quantity  of  circulating  water,  even  if 
this  reduction  involves  considerable  in- 
crease in  the  cost  of  the  condensing 
plant.  If,  on  the  other  hand,  the  ex- 
ternal head  is  very  small,  and  if  the 
charge  for  water  amounts  to  little  or 
nothing,  8  should  be  given  a  high  value 
in  order  to  reduce  S. 
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l)cr  hour.  The  frictional  head  within 
the  condenser  varies  witii  tlie  velocity  of 
the  circulating  water;  the  i)iinip  power 
varies  with  the  luad  and  with  Q,  tlie 
latter  varying  with  8. 
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FIG.   I.  EFFECT  OF  8  ON  TOTAL  ANNUAL  CHARGE 

FOR  PLANT   LOAD   FACTOR   OF    10   PER   CENT. 

AND  NO  EXTERNAL  HEAD. 

Figures  i  and  2  show  the  best  values 
for  8  virhen  the  water  has  to  be  pumped 
through  the  condenser  but  not  against 
any  outside  head.  This  case  occurs 
when  the  source  of  the  condensing  water 
is  so  located  that  a  statical  head  is  ob- 
tained, either  on  the  admission  or  on  the 
discharge  side  of  the  condenser,  suffi- 
ciently large  to  overcome  the  friction  in 
the  admission  and  discharge  pipes,  but 
not  the  friction  within  the  condenser. 
The  diagrams  have  been  prepared  for 
cases  in  which  the  pressure  of  steam 
within  the  condenser  is  1.5  pounds  ab- 
solute— the  corresponding  temperature 
being  116  degrees  F. — and  the  circulat- 
ing water  enters  the  condenser  at  a  tem- 
perature of  82  degrees  F.  The  capacity 
of  the  plant  is  56,000  pounds  of  steam 


FIG.  2.  EFFECT  OF  8  ON  TOTAL  ANNUAL  CHARGE 

FOR    PLANT    LOAD   FACTOR    OF    "^3  \/?,    P»^R 

CENT.   AND  NO   EXTERN.\L   HEAD. 

The  ordinates  in  the  figures  represent 
the  annual  charge,  taking  into  account, 
not  only  the  cost  of  pumping,  but  also 
the  costs  of  interest,  repairs,  deprecia- 
tion, taxes,  etc.,  which  are  taken  at  15 
per  cent,  of  the  initial  cost  of  the  plant. 
Instead,  however,  of  expressing  the  total 
annual  charge,  the  ordinates  express 
only  the  difference  between  the  total 
value  of  8  and  the  total  charge  when 
8=11  and  V  —  2,,  these  conditions  being 
taken  as  standard  for  the  sake  of  com- 
parison. The  cost  of  pumping  has  been 
taken  at  ^d.  per  hydraulic  horse  power 
hour.  Two  values  of  v  have  been  taken. 
3  feet  and  5  feet  per  second.  No  veloc- 
ity far  removed  from  these  figures  is 
used  in  practice.  Curves  for  slightly 
lower  or  slightly  higher  velocities  than 
3  and  5  feet  per  second  or  for  inter- 
mediate velocities  are  of  the  same  gen- 
eral nature  as  the  curves  shown. 

It  will  be  seen  that  the  best  value  for 
8  is  at  the  extreme  right  of  the  curves. 
In  Figure  i  a  low  plant  load  factor  (10 
per  cent.)  has  been  taken  ;  a  much  higher 
load  factor  (33  1/3  per  cent.)  has  been 
assumed  for  Figure  2.  The  plant 
but  has  little  effect  on  the  value  of  8. 
which  lies  in  all  cases  between  25  and  30 
degrees.  In  iMgure  i  the  curve  showing 
a  velocity  of  5  feet  per  second  is  lower 
than  the  other;  in  Figure  2  the  positions 
are  reversed. 
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The  curves  in  Figures  3  and  4  are  cal- 
culated from  the  same  vacuum  and  inlet 
temperatures  of  circulating  water  as 
those  in  Figures  i  and  2,  but  in  these 
cases  the  use  of  cooling  towers  is  as- 
sumed and  the  initial  cost  of  the  towers 
and  the  cost  of  pumping  water  through 
them  is  taken  into  account.  It  is  usual 
with  natural-draft  cooling  towers  to  lift 
the  water  about  25  feet  above  the  level 
of  the  pond  below  the  tower;  allowing 
for  pipe  friction,  etc.,  the  external  head 
against  which  the  condensing  water  has 
to  be  pumped  is  taken  at  35  feet.  The 
curves  jjrepared  to  suit  these  conditions 
are  very  different  from  those  in  I-'igures 
I  and  2.  The  best  value  of  8,  instead 
of  being  between  25  and  30  degrees,  is 
between  o  and  5  degrees.  The  great 
cost  of  pumping  the  water  through  the 
tower  and  the  cost  of  the  tower  itself, 
both  dejjendent  on  the  quantity  of  water 
dealt  with,  make  it  desirable  to  reduce 
the  circulation  of  water,  even  at  the 
expense  of  increasing  the  cooling  sur- 
face of  the  condenser. 
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lie.    .V    KKFi:(  T  OK  8  ON   TOTAr.   ANNUAf.  CIIAKCK 

FOR    PLANT    roAh    FACTOR    OF    lO    I'F.K    CKNT. 

A  Nil    AN     F.XTF.KNAI,     HI  AH    OF    J5     FFKT. 

The  conditions  assumed  for  I'igures 
I  and  2  represent  one  extreme;  llu»se 
for  h'igures  3  and  4  very  nearly  the 
other  extriiiu'.  Wlicti  liie  conditions  are 
between  those  assumed  for  the  two  sets 
of  curves,  the  best  vabu-  for  8  will, 
of  course,  occupy  an  iiilermediatc  jjosi- 
tion.  While  these  curves  have  been 
prepared  for  a  pressure  in  the  condenser 
of    1.5  pounds  absolute,   they   would   ap- 


ply fairly  well  to  cases  in  which  the 
inlet  temperature  of  the  condensing 
water  was  higher  or  lower  than  82  de- 
grees F.,  if  the  steam  pressure  in  the 
condenser  were  so  altered  that  the  steam 
temperature  was  correspondingly  raised 
or  lowered.  The  cost  of  the  condenser, 
however,  rises  slightly  with  increase  in 
vacuum,  but  a  vacuum  much  above  27 
inches  is  hardly  ever  desirable  with  cool- 
ing towers. 
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FK;.  4.   FFFKCT  OF  8  ON   TOTAL  ANNIIAI.  CHAKC.K 

FOR   PLANT  LOAD  FACTOR  OF  33  \  I },  I'F.R  CKNT. 

ANI»    AN     FXTFRNAL     111    \1>    OF    35     FF.KT. 

The  cost  of  hydraulic  horse  pcnver  has 
the  same  effect  upon  the  best  value  for 
8  as  the  plant  load  factor.  For  exam- 
ple, there  is  the  same  difference  be- 
tween o.5<l.  and  i.()d.  jjcr  hydraulic  horse 
power  hour  as  between  lo  per  cent,  and 
33   1/3  per  cent,   plant  load   factor. 

"Ft  is  evident  from  an  inspection  of 
the  figures  that  one  design  of  surface 
condenser  cannot  be  best  under  all  con- 
ditions, b'or  use  with  cooling  towers, 
or  in  aiiv  case  where  the  external  head 
is  gnat,  a  (Usign  of  condenser  should 
be  employt'd  in  which  the  length  of  the 
tube  eleinrnts  is  great  in  proportion  to 
I  he  diameter  of  the  tubes,  so  that  8  has 
a  low  value,  and  a  relatively  small  quan- 
tity   of    water    sulTices.      When,    on    the 
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otlior   liaiid,   llu'   (.'xtiTiial    lu-ad   is   siiiall,  vary   j^rcally.      With   marine   coii'lciisiiig 

tlir    k'lij^th    ol    the    tithe    I'leiiienl    sliouhl  plant    the    conditions   do   not    vary   quite 

1)0   less   for  the   same   tnhe   (hameter,  so  so    much,    hut    even    here    the    external 

that  8  is  nuich  increased,  and  the  coolin;^  head  varies.     Moreover,  the  vacuum  dc- 

surface    of    the    condenser    can    he    very  i)(n(ls  on  whether  piston  or  turhino  cp- 

consideraMy    rechiced.      The    con<htions  j^ines  are  cmph)yed ;    and  /,   depends   on 

undt-r    wliicli    condensers    on    laud    wirk  the  latitude,  etc.,  and  on  tiie  season." 
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AN'     ANALYSIS    OK     I 


V.     I'K0|;I.I;M     of    SliCUUINC     IJNIFOKM  I  lA'     Oh      I  I.I. I '  MI  N  All  O.N      Wlllf 
ELIMINATION    OK    (iLAKM:. 

.lilhitr  J.  .V<A'(-(7 — 77/c  /'raiikliii   I iisliliilr. 


SGML  plain  criticism  oi  American 
practice  in  street  lightinj^,  addressed 
to  the  American  Society  for  Mu- 
nicipal Improvements  by  Dr.  Louis  Bell, 
was  printed  in  these  columns  of  The 
Engineering  j\L\gazine  for  March  last. 
Dr.  Bell's  chief  complaint  is  against  the 
lack  of  careful  discrimination  in  the  ad- 
justment of  illumination  to  the  needs  of 
various  classes  of  streets,  but  he  finds 
much  to  criticise  also  in  the  methods  of 
light  distribution  and  measurement.  In 
short,  streets  are  lighted  but  not  illumi- 
nated. In  a  paper  before  the  Franklin 
Institute,  printed  in  the  Journal  for  May, 
Arthur  J.  Sweet  predicts  a  change  in 
this  condition.  We  are  standing  to-day, 
he  says,  in  the  dawn  of  a  new  epoch — 
the  epoch  of  street  illumination  as  con- 
trasted with  street  lighting.  He  analyzes 
the  problem  of  securing  uniformity  in 
street  illumination  and  of  eliminating 
glare  effects  in  an  extremely  lucid  and 
comprehensive  manner. 

The  problem  of  illumination  in\(jlves 
three  factors — a  quantity  factor,  a  (pial- 
ity  factor,  and  a  physiological  factor. 
Intensity  and  distribution  (relative  in- 
tensity) linked  together  form  the  (|uan- 
tity  factor.  The  independent  elements 
diffusion  and  color  value  are  cr)ml)ine(l 
in  the  quality  factor.  Total  light  flux 
in  the  field  of  vision  and  shadow 
contrasts  are  two  closely  related  yet  sep- 
arate factors  affecting  the  efficiency  of 
the  eye,  the  physiological  factor.  Subor- 
dinate to  the  factor  of  total  light  flux  in 
the  field  of  vision  is  the  intrinsic  bril- 
liancy of  light-giving  or  light-reflecting 
objects  in  the  field  of  vision. 

Two  results  are  to  be  achieved  in  ade- 
quate street  lighting — the  avoidance  of 


glare  effect  and  the  obtaining  of  an  ap- 
proximately, uniform  degree  of  illumina- 
tion at  all  points  along  the  course  of  the 
street,  with  higher  intensities  at  street 
corners.  These  two  results  can  only  be 
obtained,  the  one  by  the  correct  solution 
of  the  allied  problems  of  intrinsic  bril- 
liancy, total  light  flux,  and  shadow  con- 
trasts, the  other  by  the  correct  solution 
of  the  problem  of  distribution. 

Glare  effect  results  whenever  an  amount 
of  light  falls  upon  the  actually  visualiz- 
ing portion  of  the  retina  of  the  eye  suf- 
ficient in  quantity  to  cause  chemical 
changes  more  rapidly  than  the  regenera- 
tive functions  of  the  eye  can  keep  pace 
with.  For  convenience,  a  glare  condi- 
tion may  be  designated  as  casual,  when 
it  results  fr(jm  the  inability  of  the  pupil 
to  adjust  itself  instantly  to  a  changed 
condition  of  light  intensity,  and  as  fund- 
amental, when  it  results  from  a  light  in- 
tensity exceeding  the  contractive  power 
of  the  pupil  to  compensate  for,  or  when 
it  results  from  a  light  source  near  the 
centre  of  the  field  of  vision.  The  pres- 
ence of  strong  shadow  contrasts  tends 
to  produce  a  casual  condition  of  glare. 
The  avoidance  of  objectionably  located 
shadow  contrasts  can  be  taken  care  of 
only  by  the  proper  placement  of  light 
sources,  while  the  intensity  of  the  shadow 
contrast  can  be  decreased  by  using 
smaller  light  sources  placed  nearer  to- 
gether. The  problem  is  one  which  must 
be  sohcd  independmllv  for  each  indi- 
vidual case.  A  fundamental  condition 
of  glare,  with  resultant  heavy  decrease 
in  efticiency  of  vision,  is  produced  by 
brilliant,  high  candle-power  light  sources 
in  the  field  of  vision,  the  usual  practice 
in  contemporary  street  lighting.     It  can 
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be  avoided  only  by  the  proper  limitation 
of  the  intrinsic  brilliancy  and  total  light 
flux  of  the  light  units  employed.  The 
study  of  the  relations  existing  between 
intrinsic  brilliancy  and  total  light  flux 
on  the  one  hand,  and  glare  effect  on  the 
other,  becomes,  therefore,  one  of  an 
analysis  of  the  illumination  requirements. 

The  ideal  to  be  aimed  at  in  street  light- 
ing is  uniform  illumination  of  all  points 
along  the  course  of  the  street,  with  the 
exception  of  street  intersections  and  sim- 
ilar crossings.  The  present  almost  uni- 
versal condition  of  brighter  illumination 
under  and  near  the  light  unit  is  simply 
a  concession  to  ignorance  of  how  to  ob- 
tain something  better.  The  illumination 
at  street  intersections  should  be  from 
four  to  eight  times  the  intensity  along 
the  main  course  of  the  street:  this,  how- 
ever, is  merely  a  matter  of  installation. 
It  is  true  within  limits  that  in  other  parts 
of  the  street  absolute  uniformity  of  illu- 
mination is  not  required,  but  there  is  no 
scientific  justification  for  a  ratio  of  max- 
imum to  minimum  intensity  greater 
than  four  to  one.  The  ratio  in  Ameri- 
can practice  is  most  frequently  over  loo 
to  one.  As  Dr.  Bell  has  pointed  out,  the 
method  of  measuring  illumination  in  the 
plane  normal  to  the  ray  is  responsible 
for  a  great  deal  of  the  poor  light  dis- 
tribution in  American  streets.  Mr.  Sweet 
agrees  with  him  that  the  measurements 
should  always  be  in  the  horizontal  plane. 

Once  ideal  curves  of  light  distribution 
to  give  uniform  horizontal  illumination 
are  derived,  the  fart  thai  absolute  uni- 
formity is  not  of  importance,  provided 
the  ratio  brtween  maximum  and  mini- 
mum intensity  is  not  greater  than  four 
to  one,  may  be  taken  into  account.  The 
selection  of  the  most  desirable  dislribti- 
tion  frnni  the  infinite  niunber  which  will 
give  tmifnrm  iliiuninntinn  from  a  line  of 
light  tmits  along  .1  lin<'  inunediately  lui- 
der  these  units  will  depend  upon  two 
consifleratiofis-  first,  that  the  flistril)U- 
tion  nuist  be  practir.jble  of  attainment, 
and,  second,  that  the  ilhnnin.ition  .it  any 
point  should  be  derived  from  a  source 
as  near  as  possible  in  or<ler  t«)  avoid 
both  excessively  lonj;  sliadf)ws,  an<l  the 
glare  effect  which  results  from  the  lnj;li 
candle  power  necessary  for  illumination 
at  great  distances.     Mr.  Sweet  discusses 


a  number  of  illumination  curves  illus- 
trated in  his  paper.  The  illumination 
curve  which  best  meets  the  conditions 
imposed  is  formed  by  two  circle  quad- 
rants. The  corresponding  distribution 
curve  shows  a  low  maximum  which  oc- 
curs at  a  slightly  smaller  angle  than  that 
subtended  by  half  the  separation  of  the 
units.  The  desired  distribution  curve 
can  be  easily  derived  from  the  ideal 
illumination  curve. 

The  relation  between  any  desired 
illumination  results  and  the  distribution 
required  to  produce  these  results  de- 
pends upon  the  distance  between  ad- 
jacent units  and  the  height  of  the  light 
unit  above  the  street;  that  is  to  say,  for 
any  given  separation  of  units  and  height 
above  street,  we  can  easily  calculate  the 
distribution  curve  which  will  produce 
the  desired  illumination  result.  It  is 
obvious  that  any  given  distribution 
curve  will  give  the  same  proportionate 
illumination  results  so  long  as  the  rela- 
tion between  the  separation  of  units  and 
the  height  above  street  is  kept  constant, 
since  so  long  as  this  relation  remains 
constant,  the  angular  relations  are  un- 
changed. Hence,  for  any  value  of  the 
ratio  between  separation  of  units  to 
height  above  street,  which  Mr.  Sweet 
calls  M,  there  is  a  certain  distribution 
curve  which  will  produce  the  required  il- 
lumination result.  In  American  prac- 
tice the  most  representative  value  of  M 
is  15.  Mr.  Sweet  gives  a  number  of 
polar  curves  of  light  distribution,  for 
different  values  of  M,  intended  to  give 
uniform  results.  lie  shows  that,  when 
the  light  sources  are  separated  by  a 
distance  greater  than  six  times  the 
mounting  height  above  the  street  (that 
is.  when  M  is  greater  than  6),  it  becomes 
impracticable  to  design  a  unit  giving 
such  light  distribution  as  would  be  re- 
el ui  red  for  a  sulficiently  close  approxi- 
mation to  uniform  illumination, 

k'eturning  now  to  glare  effect,  it  re- 
mains to  determine  the  laws  of  opera- 
tion of  the  conditions  which  produce  it, 
and  (he  limitations  if  imposes  on  the  so- 
lutiofi  of  the  illumitiation  problem.  The 
consideration  of  the  avoidance  of  glare 
effect  will  operate  by  imposing  a  definite 
candle-power  limit  at  each  distribution 
angle,  this  limit  varying  only  with  the 
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nmmitiii.u:  liciglit.  In  proixntion  as  this 
caiidk'-powcr  limit  is  cxcccdod  a  p^rcatiM" 
or  less  glare  effect  will  result,  ^flie  net 
result  of  the  liniitatious  imposed  hy  the 
avoidance  of  glare  will  be  to  eliminate 
•for  any  given  mounting  height  all  curves 
of  ideal  distribution  exceeding  some  defi- 
nite value  of  M. 

Glare  effect  may  be  assumed  to  vary 
with  the  following  factors:  (a)  distance 
of  the  eye   from  the  light   source;    (b) 
total   light   flux   in   the   direction   of   the 
eve.  measured  in  apparent  candle  power 
at  the  distance  of  the  eye;  (c)  intrinsic 
brilliajicy  of  the  light  source;  (d)  angu- 
lar  position   of   the  light   source   in   the 
field    of    vision,    the    visualized    object 
being  assumed  to  occupy  the  centre  of 
the  field  of  vision;  and   (e)   distance  of 
the  light  source  from  the  eye  relative  to 
the  distance  of  the  visualized  object  upon 
which   the   eye   is    focused.      Mr.    Sweet 
has  devised  a  method  of  measuring  glare 
effect,   the   measure   being  the   ratio   of 
the  two  minimum  light  intensities  on  a 
visualized  object,  of  magnitude  just  suf- 
ficient to   enable   its  discernment,  when 
the   eye   is   successively   exposed   to   the 
two   conditions    under   comparison.      He 
has  made  an  extended  research  on  the 
five   factors  mentioned  above,  which  be 
describes  in  detail.    We  have  space  here 
merely  to  summarize  the  results,  and  the 
conclusions  Mr.  Sweet  draws  from  them. 
At  any  given  candle  power,  a  consider- 
able increase  of  distance  produces  only 
a  small  decrease  in  glare  effect.     For  all 
ordinary    distances,    the    presence    of    a 
light  source  of  even  a  very  low  candle 
power  in  the  field  of  vision  causes  a  tre- 
mendous  drop   in   visual   efficiency.     At 
300   candle    power,    however,   the    glare 
effect  has  nearly  reached  its  maximum, 
and  beyond  300  candle  power  a  large  in- 
crease  in   candle  power  produces  but   a 
small  decrease  in  visual  efficiency.     An 
investigation    of    the    relation    between 
glare  effect  and  the  angular  position  of 
the   light   source    in   the   field   of   vision 
disclosed    a     fact    of    the    highest    im- 
portance— that  at  an  angle  varying,  de- 
pending  on    the   candle   power,   between 
approximately   22  degress   and   approxi- 
mately 26  degrees,  the  glare  effect  reach- 
es zero,  although  the  light  source  is  still 
well    within    the    field    of   vision.      This 


means  that  the  light  instrumental  ni 
causing  glare  comes  entirely  from  the 
jM)lar  angles  above  60  degrees.  In  the 
average  actual  case,  glare  is  almost 
wholly  caused  by  the  light  between  the 
angles  of  65  degrees  and  80  degrees 
with  the  nadir.  The  light  within  these 
angles  must  be  partially  or  wholly  sup- 
pressed if  glare  is  to  be  avoided. 

Mr.  Sweet  gives  a  series  of  curves  of 
zero  glare  effect  for  various  mounting 
heights,  with  which  he  compares  the 
curve  of  ideal  distribution  when  M 
equals  6.  It  is  at  once  apparent  thai 
this  curve,  together  with  curves  of  larger 
values  of  M,  will  be  eliminated,  on  ac- 
count of  the  serious  glare  effect  which 
would  result  from  the  application  of 
such  distributions  to  actual  practice.  The 
curve  M  equals  4,  however,  comes  within 
the  limitations  imposed  by  the  curve  of 
zero  glare  effect,  providing  the  scale  of 
the  M  equals  4  curve  does  not  exceed 
that  amount  which  would  make  the  zero- 
degree  candle  power  equal  100.  The  dis- 
tribution curve  corresponding  to  M 
equals  3  would  come  well  within  the  lim- 
itations imposed  by  zero  glare.  For  all 
practical  purposes.  60  degrees  is  an  ab- 
solute limit  for  maximum  candle  power 
if  serious  glare  effect  is  to  be  avoided. 

"In  designing  a  light  unit  to  give  the 
desired  distribution  which  has  largest 
field  of  application,  namely  the  distribu- 
tion from  M  equals  4,  it  will  be  prefer- 
able by  far  that  the  candle-power  values 
at  60  degrees  and  above  be  less  than 
those  made  proper  by  the  ideal  curve, 
rather  than  that  these  ideal  values  be 
exceeded.  With  an  ideal  curve  of  such 
candle-power  magnitude  as  w^ould  be 
most  useful,  the  candle-power  values  at 
the  angles  under  consideration  come 
perilously  near  to  the  glare  limit,  or  may 
even  exceed  the  glare  limit.  A  per  cent, 
variation  from  the  ideal  curve  of  four 
to  one  is,  as  has  been  pointed  out.  per- 
missible. Even  a  moderate  condition  of 
glare,  on  the  other  hand,  is  very  unde- 
sirable. Practical  considerations,  there- 
fore, will  lead  us.  in  the  design  of  the 
actual  unit,  intentionally  to  deviate  from 
the  M  equals  4  curve  at  the  angles  of 
60  degrees  and  above,  this  deviation 
being  in  the  direction  of  lesser  candle- 
power  values." 


WASTE    GASES    AS   FUEL   FOR   OPEN-HEARTH   FURNACES, 


THE  USE  OF  DIFFERENT  GASES  FOR  OPERATING  OPEN-HEARTH    FURNACES   AND  THEIR 
INFLUENCE   ON    THE    QUALITY   OF   THE   PRODUCTS. 

H.   Terpitz — International  Mining  Congress. 


RECENT  experiments  in  Germany 
seem  likely  to  lead  to  the  develop- 
ment of  a  new  field  for  the  utiliza- 
tion of  coke-oven  and  blast-furnace  gases. 
The  introduction  of  the  gas  engine  in 
steel  works  has  released  a  large  propor- 
tion of  the  waste  gases  which  under 
steam  operation  were  all  required  for 
boiler  firing.  The  excess  gases  have 
been  used  with  success  in  a  number  of 
cases  for  the  generation  of  electric 
power  for  sale.  It  is  now  established, 
however,  that  they  can  be  utilized  within 
the  works  for  the  firing  of  open-hearth 
furnaces.  The  results  of  the  German 
experiments  were  communicated  to  the 
recent  International  Mining  Congress  at 
,  Diisseldorf  by  H.  Terpitz.  The  follow- 
ing brief  summary  is  taken  from  a  re- 
port in  the  Iron  Age  for  July  14. 

Special  interest  attaches  at  the  pre- 
sent time  to  the  utilization  for  operating 
open-hearth  furnacis  of  the  waste  gases 
from  coke  ovens  and  of  the  surplus 
gases  frf)m  blast  furnaces,  larger  (|uan- 
titics  of  vvbich  brcome  available  as  the 
result  of  tlu-  developiiuiit  of  gas  en- 
gines, l''or  instance,  7  to  S  cubic  metres 
of  furnace  gas  is  re(|uired  per  horse- 
power lioiir  for  a  steam  engine,  as  com- 
pared with  T^  to  3' J  cubic  nutres  of  fur- 
nace gas  for  a  gas  engine.  At  some 
works,  as  the  lir)r(le,  furnace  gas  has 
been  condnctid  in  a  ^v'-^doinelre  pipe 
line  to  a  flislanl  rolling  mill  for  firing 
boilers,  bnt  otiur  works  liavr  no  muIi 
outlet  and  nui>l  nsr  lonsidrr.ililc  (|uan 
tilics  of  gas.  Al  a  nnnibir  of  places  the 
tifort  has  been  made  |o  lake  tin-  waste 
blast  furnace  gas  to  o|)iii  luarth  fur 
naces,  bnl  llu-  rcsnil  >  lia\i-  bi-rn  disap 
pointing  on  .ircoiml  of  iju-  low  calorijic 
value  as  compared  with  good  producer 
gas.  I  lu'  niosl  I'xltnsivr  expciinuiils 
of  tile  eliaractrr  liavr  been  lanird  oul 
at  tlie  new  steel  works  of  the  (  Icorgs 
Marienluitte  at  Osnabriick.  wlure  fur- 
nace gas  alone  is  ustd  for  iIm-  tilling 
primary  open-hearth  furnaces.  Irrpil/. 
gives  it  as  his  personal   f»pini«)n   that    in 


a  few  years  open-hearth  furnaces  will 
be  operated  successfully,  using  blast- 
furnace gas  wholly  or  partly.  He  sup- 
ports the  proposals  of  Jos.  von  Ehren- 
werth  and  Schmidhammer  to  regenerate 
blast-furnace  gas  by  passing  it  through 
coke  breeze  or  fine  coal  heated  with  oxy- 
gen manufactured  by  the  Linde  process. 

As  for  the  utilization  of  waste  coke- 
oven  gas  for  working  open-hearth  fur- 
naces, the  Hubertushiitte  started  to  do 
this  in  May,  1907.  During  the  first  cal- 
endar year  the  normal  coal  consumption 
was  brought  down  by  only  2.13  per  cent. 
In  1908,  however,  41.19  per  cent,  and  in 
1909,  43  per  cent,  of  the  total  coal  con- 
sumption was  supi)Ianted  by  coke-oven 
gas.  The  best  results  were  obtained  in 
September,  1909,  when,  on  a  production 
of  6,200  tons  of  ingots,  the  coal  con- 
sumption amounted  to  only  14.9  per 
cent.,  so  that  53.15  per  cent,  of  the  total 
requirements  of  coal  were  supplanted  by 
coke  gas.  In  these  comparisons  the 
basis  was  the  average  annual  coal  con- 
sumption of  1906,  when  it  amounted  to 
318  kilogrammes  per  ton  of  ingots. 

The  new  coke  plant  consists  of  two 
groups  of  45  Otto-llotTman  ovens  each, 
in  which  3J(j  tons  are  put  through  in  24 
hours.  The  excess  of  gas  per  day  is 
00,000  to  70,000  cubic  metres,  which  is 
not  alone  used  for  the  open-hearth  fur- 
naces but  also  for  healing  the  drying 
ovens  of  the  foundry  and  for  t»ther  pur- 
poses. It  carries  O.5  per  ceiU.  carbonic 
acid,  J  prr  criil.  of  heavy  hydrocarbons, 
I  per  ciiU.  of  oxygen.  i().4  per  cent,  of 
methane.  J^'!^.y  per  cent,  of  hydrogen, 
24. 8  per  leiil.  i'>i  nilrogeu  and  10. (>  |)er 
cent.  <tf  carboi\ic  oxide.  The  lower  cal- 
orific value  is  about  3,300  heal  units 
wilhoul    elimination   ol    beii/ol. 

I'eipil/  aseiibes  I  be  adverse  elfect 
upon  the  (juality  of  ilir  steel,  which  is 
usually  attributed  lo  the  presence  of 
hvdr«)gen  in  the  beating  gases,  entirely 
t(t  mistakes  in  the  temperature  of  tbe 
(•pen  hearth  heats,  which  may  easily  be 
made  worse  by  mistakes  in  casting.     He 
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(akch  .similar  <;r()iiii(l  as  lo  iiilr<><;iii.  As 
for  sulpliur  in  tlic  licatiiij^  j;as,  lie  cilcs 
sDine  experiences  and  ur^es  thai  the 
prejudices  a.t;;aiiist  the  elYect  of  lieatinj^ 
gases  ii()on  tlie  metal  in  the  basic  open- 
hearth  process  be  dropped,  and  that  at- 
tention be  directed  wholly  to  the  gases 
which  arc  generated  in  the  bath  itself 
in  the  oxidizing  and  reducing  reactions. 
He  admits  a  lowering  in  the  life  of  fur- 
nace ports  and  roofs  by  8  to  lo  per  cent., 
which  he  attributes  to  the  increased  dif- 
ficulties which  the  employment  of  a 
higher-grade  gas  involves. 

Since  it  has  been  shown  that  open- 
hearth  furnaces  may  be  operated  with 
full  success  with  waste  coke-oven  gas,  a 
wide  range  is  opened  for  the  by-pro- 
ducts of  coke-oven  plants.  Since  it  is 
easier  to  utilize  low-grade  dust  coal  un- 
der boilers  than  in  the  producers  of 
open-hearth  furnaces,  it  may  prove  ex- 
pedient in  some  localities  to  deliver  the 
coke-oven    gases    rather    to    the  ,  open- 


luarth  furnaces  than  to  the  boilers,  and 
the  (juestif)n  may  arise,  where  gas  en- 
gines are  in  use,  whether  the  excess  of 
waste  coke-oven  gas  be  more  effectively 
used  for  generating  i)0vver  or  for  heat- 
ing open-hearth  furnaces.  If  there  be 
an  excess  of  both  waste  blast-furnace  gas 
and  of  coke-oven  gas,  it  will  be  best  to 
utilize  the  coke  gas  for  the  open-hearth 
furnaces  and  the  blast-furnace  gas  for 
the  engines,  because  the  higher  calorific 
value  of  the  former  is  useful  for  the 
working  of  the  furnaces  but  is  rather 
disadvantageous  for  driving  gas  engines 
because  of  the  greater  strains  put  upon 
the  working  cylinders  and  valve  heads 
of  the  gas  engines  as  the  result  of  the 
higher  temperatures.  An  intimate  and 
regular  mixture  of  gas  and  air  is  more 
easily  attained  in  using  blast-furnace 
gas  for  the  engines,  because  the  volumes 
are  more  nearly  alike  than  they  are  with 
coke-oven  gas  Avith  its  three  and  one- 
half  times  higher  calorific  value. 


THE    COST   OF    DRIVING    STEEL-WORKS    BLOWING    ENGINES. 

A    COMPARISON    OF    THE    COST    OF    DRIVING    BLOWlNti    ENGINES    BY    STEAM    ENGINES,    GAS 

ENGINES   AND    ELECTRIC    MOTORS. 


Otto  Maiiritz — International  Mining  Congress. 


T 


HE  use  of  gas-engine  driven  blow- 
ers in  steel  works  has  not  kept 
pace  with  their  introduction  in 
blast-furnace  plants.  Blast-furnace 
blowing  engines  work  under  a  uniform 
load.  In  steel-works  operation,  however, 
intermittent  working,  variations  in  the 
blast  pressure  and  other  conditions  arc 
not  so  well  suited  to  the  gas  engine,  and, 
notwithstanding  their  economy,  gas- 
driven  blowers  have  been  introduced  in 
comparatively  few  plants.  There  seems 
to  be  little  question,  however,  of  the 
superior  economy  of  gas  power  for  this 
purpose  in  comparison  with  both  steam 
and  electric  power.  Otto  jMauritz  shows, 
in  a  paper  read  at  the  recent  Interna- 
tional Mining  Congress  at  Diisseldorf, 
that  the  dilt'ereiice  in  cost  is  very  con- 
siderable, particularly  when  coal  is  high- 
priced.  A  brief  abstract  of  his  com- 
parison of  the  costs  of  the  three  modes 
of  driving  is  taken  from  a  report  in 
the  Iron  Age  for  July  14. 

Until    now    the    Diston    steam    enjrine 


has  been  generally  used  for  driving 
steel-works  blowing  engines.  For  new 
works  there  should  be  taken  into  consid- 
eration the  use  of  a  steam  turbo-blower, 
while  at  old  works  even  in  the  purchase 
of  a  blowing  engine  a  turbo-blower 
would  not  be  entertained,  because  it 
cannot  compete  in  cost  with  the  piston 
engine,  usually  only  low  superheat  being 
available.  The  peculiarities  of  steel- 
works practice,  fre(piently  interrupted 
working  and  wide  fluctuations  in  volume 
and  pressure  of  blast  when  compared 
with  blast-furnace  blowing  engines  seem 
apparently  to  tell  against  the  employ- 
ment of  gas  engines.  This  accounts  for 
the  fact  that  so  few  German  works  have 
selected  gas  engines  for  driving  steel- 
works blowing  engines,  although  the  ad- 
vantage in  low  cost  of  operation  is  very 
great.  A  gas  blowing  engine  is  nat- 
urally operated  in  a  different  manner 
from  a  steam  blowing  engine.  The  for- 
mer is  not  stopped  during  the  pauses  in 
blowing,  but  it  is  allowed  to  run  at  re- 
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duced  speed,  which  involves  some  con- 
sumption of  fuel — a  loss,  however,  which 
is  not  larger  than  the  loss  by  condensa- 
tion in  the  pipe  line  of  steam  blowing 
engines  during  these  pauses. 

Herr  Mauritz  takes  as  the  basis  of  his 
comparisons  a  steel  plant  with  an  annual 
production  of  400,000  tons  of  ingots. 
The  annual  cost  of  running  a  4,000- 
horse-power  blowing  engine  is : 

1 


bine  plant  (boilers  either  coal-  or  gas- 
fired)  or  in  a  gas-driven  generating  sta- 
tion. With  a  view  to  deal  fairly  also 
with  this  point,  the  diagrams  given  by 
Herr  Mauritz  apply  to  a  current  cost 
varying  from  1.5  pf.  to  3  pf.  (0.15  to 
0.3d.)  per  kilowatt-hour.  This  is  not  to 
be  taken  to  imply  that  where  coal  costs 
10  marks  per  ton,  the  kilowatt-hour 
should  be  valued  at  1.5  pf. 


Sinking  fund   and  interest: 

Engine    and    foundations 12  per  cent. 

Building 6  per  cent. 

Water  consumption   per  ton  of  steel  ingots: 

Steam    blowing    engine    7.3       cubic  metres  =   258  cu.   ft. 

Gas-driven     engine     2.4        cubic  metres   ^^i      85  cu.   ft. 

Electrically    driven    engine     0.125  cubic  metres  ■:^       4  cu.  ft. 

1   cubic   metre  is  reckoned  to  cost  1   pf.    (3d.  per   1,000  cubic  feet). 
Wages,  lubricant,  material  for  cleaning  and  maintenance,  repairs,  per  ton  of  steel  ingots:  ' 

Steam    blowing    engine,    coal-fired    boilers 0.139  m.   =   1.4d. 

Steam    blowing    engine,    gas-fired    boilers 0.088   m.   ^=   0.9d. 

Gas-driven    blast    engine 0 .  88     m.  ^  0 . 9d. 

Electrically     driven     0.015  m.   =  O.ld.* 

Cost  of  fuel  or  of  electric  current. 


*  This   figure  does  not  take  into  account  the  electric  generating  set;    the  cost  for  this  is  included 
in    that   for  the  current. 

The   higher   and   the   lower   limits   of 


With  a  view  to  comparison  on  a  com- 
mon basis,  the   fuel   costs  are  reckoned 


running  cost  are  as  follows 


Type    of   blowing    engine. 


Cost:  1  ton  coal 
at  m  m.,  or 
1,000  cu.  m.  gas 
at  0.9  m.,  or  I 
kw.  h.  at  1.5  pf. 
Marks.  £ 

.Steam,   coal-fired   boiilcrs 268.800  —  13,440 

Steam,    gas-fired    boilers    255,800   —   12.790 

Gas-driven    blowing    engines    156,500   ^::::     J^'^^.t 

Electrically    driven    reciprocating    blowing    engines 194,500  =     9,ilo 


Cost:    1    ton    coal 

at      20      m.,      or 

1,000   cu.   m.    gas 

at    1.8    m.,    or    1 

kw.-h.    at    3    pf. 

Marks.  £ 

401,000   zr^-  20,050 

388,000  =   19.400 

206,900  z=z   10,345 

344.500  —   17,225 


within  the  following  limits:  coal  (7.5 
evaporative  power),  10  to  20  marks 
(los.  to  20S.)  per  ton;  blast-furnace 
gas,  900  calorics  (loi  P..  t.  u.),  0.90  to 
1.80  marks  (9d.  to  I5.«(l.)  per  1,000 
cubic  metres  (35.320  cubic  feet). 

In  valuing  the  blast-furnace  gas,  the 
volume  of  this  gas  taken  was  that  equal 
to  the  weight  of  coal  required  to  gen- 
erate the  same  volume  of  steam.  An  effi- 
ciency of  75  per  cent,  was  reckoned 
upoti  in  llic  case  of  the  coal -fired  l)nilors. 
and  an  etiiciency  of  53  per  cent,  in  that 
of  the  gas-fired  boilers.  The  cost  of  the 
steam  remains,  therefore,  the  same  in 
both  casfs,  whether  using  as  boiler  fuel 
coal  of  7.5  evaporative  power  at  10 
marks  per  ton.  or  blast-furnace  gas  of 
900  calories,  at  0.90  murk  per  5000  cubic 
metres. 

The  cost  for  ei«clrie  power  is  more 
ilifVuMilt  t(.  Hlate  li';>ii  I  hat  for  coal  or 
blast  fuinaee  ;;^ns;  in  the  ease  of  current 
it  would  be  necessary  tc»  consider  both 
whether  it  be  produced  by  a  steam-tur* 


The  above  comparison  which  applies 
to  a  new  plant  (case  1)  shows  the  great 
superiority  of  gas-engine  driving.  The 
paper  also  considers  whether  a  gas- 
driven  blowing  engine  would  be  econom- 
ical in  cases  (2)  of  a  metallurgical 
works  owning  a  steam-driven  blowing 
engine  the  cost  of  which  has  been  writ- 
ten off  and  (3)  of  a  similar  works 
whose  steam-driven  blowing  engine  is 
not  yet  written  off.  In  the  latter  case, 
the  animal  |)rovisions  for  sinking  fund 
and  for  interest  have,  therefore,  to  be 
added  to  the  amuial  operating  cost. 

The  paper  shows  that  here  also  the 
gas-driven  blowing  engine  is  the  most 
advantageous,  sitice  the  annual  saving 
in  running  cost  which  it  yields,  as 
against  a  steam  driven  blowitig  engine 
using  gas-fired  boilers,  is  as  follows: 


In  « .ISC  l.K  09, .SIM)  m.  -  £4.965 
In  rase  lb. 181,900  ni.~£9.09.'i 
In  rase  2a.  39. .100  m.— ^1.96^ 
In  case  2b.  121.900  m.— £6,005 
In  case  3a.  39.300  m.:^£l.96fi 
In  case  3b.iai.900  m.=:£e,095 


In  c.TS(!  a,  chrap" 
est  furl  cost,  10 
marks    per    ton. 

Ill  case  b,  highest 
fuel  cost,  20 
marks  per  ton. 
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The  .saviiij^^s  in  cases  2  and  3  arc  ecjual ;      sideration  for  arriving  at  a  correct  solu- 


tlie  ahsohite  cost  figures  vary. 

Simplicity,  accessibility  and  uniform- 
ity of  tin-  plant,  lliat  is,  conij)le(e  eleolri- 
tieatit)!!,  uiij^IU  tinally  lead  lo  the  puttinjj^ 
down    of    an    electricallv-dri\  en    hlowint*' 


tion.  And  when  this  is  reached  there  is 
still  to  settle  the  point  as  to  whether 
the  eiurent-pjeneratin^  dynaiuos  arc  to 
he  driven  by  jj^as  enji^ines  or  steam  tur- 
bines.    Under  this  head  the  author  con- 


engine  (turbo-eompressor),  if  [)urely  eludes  that  a  gas-(lriven  power  station  is 
economical  conditions  be  aimed  at.  The  by  far  the  more  advanta^^'eons  of  the 
conditions,  however,  require  careful  con-      two. 


BRIQUETTING  IRON  AND  STEEL  CHIPS. 

A    PROCESS   FOR    UTILIZING   CHIPS   DEVELOPED  IN   GERMANY,   AND   ITS  ECONOMIC   RESULTS. 

Hubert  llcrnuiiuis — Ainciican  Mac  hi  nisi. 

CHIPS  in  many  machine  shops  ofifer  subjected    to    very    high    pressure    in    a 

a  problem  of  considerable  difificulty.  press,  which  compresses  them  into  solid, 

In   quantity   they   often   amount  to  compact  briquettes  without  the  use  of  a 

10  per   cent,  of  the  total  production  of  binder.     The  briquettes  are  used  in  fur- 

the  shop.     The  most  economical  method  nace   mixtures   in   place   of   scrap,   with 

of  disposing  of  this  refuse  is  to  use  the  very  satisfactory  results  as  to  quality  of 

chips  in  place  of  other  materials  in  fur-  product.    They  are  also  used  in  the  pro- 

nace  mixtures,  but  in  utilizing  them  in  duction    of    higli-grade    cast    iron    as    a 

this  way  many   practical  difficulties  are  substitute  for  expensive  grades  of  pig. 
encountered.       When    loose     chips     are 

charged  into  a  furnace,  part  are  driven  _             ^  „  ,,  •    •  ^^^L^o. 

,          ,       ..                   ,                                ,  .      ,      ,  30  per  cent.   Koldair    iron,    $22.80  per  ton       $6.84 

out  by  the  blast,  and  part  are  subjected  30  per  cent.  L.  o.  c.  iron,  $22.08  per  ton       6.62 

to  violent  combustion  and  pass  into  the  ^^  p^*"  ""*•  ^^y""^^'-  ^^'■^P'  ^^^.so  per  ton       6.7a 

slag  as  ferric  oxide.     The  loss  amounts         Total  cost  of  charge  per  ton $20.13 

to  as  much  as  50  per  cent.,  and  the  large  Number  2 

amount    of   viscid    slag    formed    interferes  30   per  cent.   Frodair    iron,    $27.60  per  ton        $8.28 

c:prinn^lv    with    the    nroner    onention     of  ^'*  ^''''  ^^"*-  I^f'-ircliffe  iron,  $33.60  per  ton         6.72 

seriously   wnn   tne   proper   operation   oi  3^  ^^^  ^^^^^  cylinder  scrap,  $15.00  per  ton       4.68 

the      furnace.        OuterbridgC     solved      the  ~0  per  cent,  ordinary  scrap,  $14.40  per  ton         2.88 

problem  by  packing  the  chips  in  wooden         Total  cost  of  charge  per  ton $22.55 

or   cast-iron   boxes   which   he   added    to  ,^ 

the  charge,  but  the  cost  of  this  method  on  ..,,.  ^„„f   v.^t,  t  •  ^.,    ti^'on         .         ^'  cm 

'^    '  dO   per  cent.    Krait   1   iron,   $16.80   per   ton        $a.04 

is    prohibitive    except    for    the    production  -0  per  cent,  briquettes  of  cast  iron,  $14.40 

of     iron     which     can    be     sold     at    a     high  10  p^^cenT  briquettes  of"  steel,' '$14.40' per 

price.      Melting   down    the   chips   in   the      „,,    *°"   '  V  '  i' *  >: 'tW  •  —  V,v;a \H 

*                          -11                                     .  ~  *  l^'^''  cent.   Kraft   III  iron,  $15.60  per  ton          3.12 

furnace    with    a    low    blast    has    not    given  20  per  cent,  cylinder  scrap,  $15.60  per  ton          3.12 

satisfactory    results,    nor    have    attempts         Total  cost  of  charge  per  ton $15.50 

to    rust    the    chips    together    into    large  Number  4. 

masses   in    the    open    air.  10    per    cent.    German    foundry    I,    $15.80 

Trials  have  often  been  made  to  press      ,.    p^*"  *""   v  v  ••,••;••*,*;  "o:."'" ' $1.68 

,           ,  .          .            ,     .                          -11           !  ,       ,  20   per   cent.    Lubeck   3.   $15.60   per   ton...          3.12 

the   chips   into  briquettes   with   the   aid   of  20  per  cent,  briquettes  of  cast  iron,  $14.40 

a  binder.    As  a  rule  the  binder  has  failed  jo  p^rce'nt"  b'r'ique'ttes  ■o"f';te'd:'$i'4.ib'p;;       ^'^^ 

in   the   furnace   heat   and   the   briquettes  ton 1.44 

,               ,        ,                           A     •  1        ^                •          ^  -^O    per   cent,    scrap   iron,   $14.40   per   ton..          5.75 

have   broken   up.     Aside    from   the   fact  

that   the   binder   itself   is   not   an    ingre-         Total  cost  of  charge  per  ton $14.S8 

dient  likely  to  improve  the  quality  of  the  Mr.  Hermanns  gives  a  number  of  ex- 
iron,  this  also  resulted  in  a  large  loss  amples  of  mixtures  in  which  chip  bri- 
in  the  weight  of  the  chips  by  oxidation.  quettes  are  used  in  Cerman  machine 
A  new  and  more  promising  process  of  works.  We  may  quote  the  practice  of 
German  origin,  however,  is  described  by  the  Rorsig  firm  at  Tegel.  Before  bri- 
Hubert  Hermanns  in  the  American  quettes  were  introduced,  the  two  prin- 
^^Machinist   for   July   7.     The   chips   are  cipal  mixtures  used  for  high-grade  cast- 
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ings,  such  as  locomotive  cylinders,  etc.. 
with  the  prices  of  the  iron  at  Berlin 
were  as  in  Numbers  i  and  2  above. 
By  using  the  chip  briquettes,  similar  re- 
sults were  obtained  with  the  mixtures 
given  in  Numbers  3  and  4  above. 
Comparing  the  most  favorable  examples 
presented  in  these  tables,  Number  4 
shows  a  saving  of  $7.68  per  ton  of 
charged  material  over  the  mixture  in 
Number  2.  Comparing  the  cheaper  mix- 
ture without  briquettes,  Number  i,  with 
the  dearer  briquette  mixture,  Number  3. 
there  is  still  a  saving  of  $4.58  per  ton. 
Tensile,  transverse  and  impact  tests 
have  been  made  in  a  large  German  ma- 
chine works  on  castings  produced  from 
six  briquette  mixtures  of  the  following 
compositions : 

No.  5.  For  machinery  purposes.  IJriquettes, 
11  per  cent.;  iron  scrap  or  foundry  scrap,  38  per 
cent.  With  the  iron  scrap  omitted,  30  per  cent 
of  hriquettes  is  used. 

No.  6.  For  locomotive  cylinders.  English  and 
German  pig  with  12  per  cent,  briquettes  and  10 
per  cent,  cylinder  scrap. 

No.  7.  For  locomotive  cylinders.  German  Iriu- 
atite  and  foundry  pig  with  18  per  cent,  cylinder 
chip   briquettes   and   24   per   cent,   cylinder   scrap. 

No.  8.  For  locomotive  cylinders.  German  high- 
manganese  pig  and  foundry  pig  witli  24  per  cent, 
cylinder  chip  briquettes  and  34  per  cent,  cylinder 
scrap. 

No.  9.  For  steam  cylinders.  Special  grades  of 
pip    with    12    per    cent,    cast-iron    chip    briquettes. 

No.  10.  For  compressor  covers.  Special  grades 
of  cast  iron  with  18  per  cent,  ordinary  briquettes 
and   8  per  cent,   wrought  iron  refuse. 

The  tensile  tests  were  made  on  i-incli 
bars.  The  transverse  test  bars  were 
I  9/i6  inches  square;  their  length  be- 
tween supports  was  36  inches.  For  the 
impact  tests,  bars  10  inches  long  were 
planed  to  V/z  inches  square.  They  were 
laid  on  two  knife  edges  6^  inches  apart, 
and  subjected  to  a  bh)w  from  a  26j/j- 
pound  weight,  begun  with  a  drop  of  13 
ifiches  and  increased  by  about  2  inches 
at  eacli  stroke.  The  increase  in  strength 
through  the  addition  of  bri(|uettes  In 
mi.xture  No.  5  is  sliown  in  Tal)k"  1.  '\\\v 
strengths  of  tlie  cast  irons  produced 
from  the  ntlur  mi.xlures  are  given  in 
Table  2.  T'lie  results  would  seem  to  in- 
dicate that  considerable  increase  in  tlie 
strength  of  castings  is  to  be  obtained 
by  the  use  of  briquettes. 

The  results  of  another  series  of  tests 
reported  by  Mr.  Hermanns  show  that 
"the  effect  of  the  brifpiettes  in  the 
charge  is  essentially  to  increase  the  ten- 
sile and  traiisversc  strength  by  reducing 


the  quantity  of  carbon.  Because  of  their 
compact  mass,  as  compared  with  loose 
chips,  the  briquettes  are  protected  from 
strong  oxidation  in  the  upper  melting 
zones  and  against  slagging,  and  in  com- 
parison with  pig  iron  they  have  a  more 
or  less  porous  structure.  Thus  part  of 
the  graphitic  carbon  present  in  the  bri- 
quette is  consumed  above  the  melting 
zone.  \\\  enrichment  with  carbon  may 
take  place  during  the  melting,  but  this 
does  not  suffice  to  make  up  completely 
for  the  carbon  that  has  been  lost,  and 
the  results  are  a  considerable  lessening 
of  the  total  carbon  contained. 

Table  i. 

Pounds  per  square  inch. 
Test.  Without  briquettes.     With  briquettes. 

20  30 

per  cent,  per  cent. 
Tensile 

strength     ..  .25,000  to  28,000  32.200  41.300 

33,200  42,400 

Transverse 

strength     ..  .37,500  to  47.000  50,600  53,500 

Height  of  drop  in  inches. 
Imi)act     13  to  16  20  22 

Table  2. 

Tensile.  Transverse.     Impact. 

Ninnbcr  of  Pounds  Prop  in 

Mixture.  per  square  inch.  inches. 

0      37,500  56.500  27 . 5 

(i      35.200  55,400  20.0 

7      45,700  77,700  25.5 

7      48,500  76,000  39.4 

S      48,400  78,500  27.5 

S     45,700  67,500  29.5 

51          35,200  55,400  20.0 

9      37,500  56,500  27.5 

in   38.700  66,800  25.5 

10   39,100  70,000  37.5 

"In  steel  foundries  chip  briquettes 
may  serve  as  a  substitute  for  the  low- 
l)hosphorus  white  iron  that  is  largely 
used.  In  fact,  they  can  be  used  econom- 
ically in  any  j)lace  where  steel  scrap  is 
used,  whether  it  be  in  the  foundry  or  the 
steel  mill,  as  bri(iuettes  of  steel  or 
wrought-iron  chips  are  a  good  charging 
material.  .  .  .  (lni>s  from  hard  rolls, 
projectiles,  etc.,  may  be  so  mixed  with 
gray-iron  chips  as  to  make  a  uniform 
ch.irgiiig  uKiterial.  Chips  from  copper, 
brass,  bron/.e.  white  metal,  etc.,  have  also 
been  bri(|uelled  and  a  saving  effected. 
This  is  tlue  to  the  fact  that  the  cost  of 
pressing  the  chips  into  l)ri(|uettes  is 
much  less  than  the  savings  that  arc  ef- 
fected in  many  other  ways,  such  as  in 
the  lesser  oxidation  of  the  metal  in  re- 
melting,  the  easier  methods  employed  in 
handling  the  chips,  and  the  less  space 
required  for  storage." 
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and  with  that  in  view  we  give  the  following  essential  information  about  every 
publication : 

(i)   The  title  of  the  article,  (4)   Its  length  in  words, 

(2)  The  name  of  its  author,  (5)   Where  published, 

(3)  A  descriptive  abstract,  (6)   When  published, 

(7)    We  supply  the  article  itself,  if  desired. 
H^  The  full  text  of  every  article  described  in  the  Index,  together  with  all  its 
illustrations,  can  usually  be  supplied  by  us. — See  the  ''Explanatory  Note"  at 
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BRIDGES. 

American. 

Notes    on    Recent    American    Bridges. 

Brief  descriptions  of  examples  of  recent 

work.      2500   w.      Engr,   Lond — June   24, 

19 10.     No.   15553  A. 
Arches. 

The    Design    of    Three-Hinge    Arches 

(Beitrag  zur  Dimensionierung  von   Drei- 

gelenkbogen).     H.   Maier.     Mathematical. 

1500   w.      Deutsche    Bau — June    15,    19 10. 

No.  15906  B. 


Graphical  Solution  of  the  Continuous 
Arch  (Le  Calcul  graphique  de  I'Arc  con- 
tinu).  Louis  Schaffner.  A  detailed 
mathematical  demonstration  of  the 
method.  Ills.  Serial,  rst  part.  4000  w. 
Genie  Civil — June  4,   1910.     No.  15734  D. 

Graphical  Determination  of  the  Abut- 
ment Reactions  of  a  Fixed-End  Arch 
with  Parabolic  Axis,  Constant  Section 
and  Supports  of  Equal  Height  (Graphis(^he 
Bestimnmng  der  Kampfcr-Rcaktionen  fiir 
einen     Gewolbebogen — beiderseits     einge- 


We  supply  copie.T  of  these  articles.     See  Page  966. 
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spannt — mit  parabolischer  Achse,  konstan- 
tem  Querschnitte  und  gleicher  Hohenlage 
der  Kampfer).  Mathematical.  Ills.  looo 
w,  Zeitschr  d  Oest  Ing  u  Arch  Ver — 
June  24,  1910,    No.  15929  D. 

1  he  I'^ixed-End  Arch  with  Two  Inter- 
mediate Hinges  (Der  beiderseits  einge- 
spannte  Bogentrager  mit  zwei  Zvvischen- 
geleken).  Cajetan  Holik.  An  exhaustive 
mathematical  discussion.  Ills,  Serial,  ist 
part.  4500  w.  Oest  Wochenschr  f  d  Oef- 
fent  Baudienst — June  25,  1910.  No.  15932  D. 
Culverts. 

Methods  and  Cost'  of  Constructing  Con- 
crete Arch  and  Cast  Iron  Pipe  Culverts 
by  Day  Labor,  Illinois  and  Mississippi 
Canal.  Report  of  the  work.  2000  w. 
Engng.  Con — June  29,  19 10.  No.  15332. 
Erection. 

The  Erection  of  the  Dumbarton  Point 
Bridge.  The  erection  of  the  superstruc- 
ture of  a  bridge  on  the  So.  Pacitlc  across 
the  lower  end  of  San  Francisco  Bay  is  il- 
lustrated and  described.  1200  w.  Eng 
Rec — July  23,  1910.    No.  15886. 

Perilous  Bridge  Erection.  An  illus- 
trated account  of  methods  and  risks  taken 
in  the  erection  of  the  Miles  glacier  bridge, 
Alaska.  Also  Editorial.  2800  w.  Eng 
Rec — July  16,  1910.  No.  15634. 
Foundations. 

Substructure  of  a  Double-Track  Rail- 
road Bridge  at  Peoria.  Illustrates  and  de- 
scribes a  substructure  of  concrete  piers 
and  abutments  founded  on  timber  piles 
driven  to  rock,  2000  w.  Eng  Rec — July 
23,  19  ID.  No.  15884. 
Masonry. 

The  Two  Highest  Masonry  Bridges  in 
the  World.  F.  Honore.  Illustrations  and 
brief  notes  on  the  Constantine  bridge  in 
Algeria,  and  the  bridge  at  Ronda,  Spain. 
350  w.  Sci  Am — July  9,  19 10.  No.  154 13. 
Piers. 

See  also  Foundations,  under  Bridcf-.s. 
Quebec. 

Quebec  I'ridge  Substructure.  Illustrated 
article  dealing  with  the  new  substructure, 
its  dirtlculties  and  construction  methods. 
1200  w.  Can  I'.ngr — July  14,  19 10.  No. 
1 5^>.<6. 
Reconstruction. 

kcconsi I  luting  a  Defective  Bridge  Un- 
der Traftic.  Brief  illustrated  description 
of  methods  used  in  reconstructing  tiic 
lioves  bridge,  Northern  Railway 
(I'Vancc).  (k)0  w.  Eng  News— June  30, 
19 10.     No.   I53</). 

See  also  Rridges,  un<ler  RAIEWAY 
EN(ilNl'.IT<IN(i,  I*l:rmanknt  Way  and 

I'ffir.DINCS. 

Reinforced  Concrete. 

The  Seventh  Street  Bridge,  Los  Ange- 
les, California.  Illustrated  description  of 
a  reifi forced-concrete  structure  of  three 
80-ft.  spans,  and  having  a  total  length  of 
318.24  ft.  2000  w.  Eng  Rec — July  2.  19 10. 
No.  15387. 


Reinforced  Concrete  Bridge  at  Los  An- 
geles, California.  Edward  P.  Bailey.  Brief 
illustrated  description  of  a  novel  tower 
and  tlume  method  of  distributing  concrete, 
and  other  features  of  the  construction. 
500  w.  Munic  Jour  &  Engr — July  13,  1910. 
No.  15605. 

The  Reinforced  Concrete  Bridge  over 
the  Iser  at  Sojowitz  (Die  Eisenbeton- 
briicke  iiber  den  Iserfluss  in  Sojowitz). 
Stan.  Spacek.  Describes  a  four-span  gir- 
der bridge.  Ills.  3000  w.  Oest  Wochenschr 
f  d  Oeffent  Baudienst — June  11,  1910.  No. 
15930  D. 
Restoration. 

Restoration  of  the  Auld  Brig  O'Ayr. 
Illustrated  description  of  very  interesting 
work  for  the  preservation  of  an  historical 
structure  in  Scotland.  4000  w.  Engng — 
July  15,  1910.  No.  15970  A. 
Steel. 

The  Mississippi  River  Bridge  at  St. 
Louis  for  the  Illinois  Electric  Traction 
System.  Illustrated  detailed  description 
of  this  important  engineering  structure 
and  its  erection.  5500  w.  Eng  News — 
July  28,  1 9 10.     No.  16024. 

Double  Track  Truss  Bridge  with  Sus- 
pended Tracks.  Illustrated  description  of 
an  interesting  structure  at  Conneaut  Har- 
bor, Ohio,  now  under  construction.  300 
w.  Ry  Age  Gaz — July  8,  19 10.  No.  15469. 
The  Hudson  River  Bridge  at  Water- 
ford,  N.  Y.  Brief  illustrated  description 
of  the  old  Burr-truss  bridge,  destroyed 
by  fire  July  10,  1909,  and  the  new  steel 
truss  superstructure  placed  on  the  old 
piers.  1000  w.  Eng  News — July  14,  1910. 
No.  15588. 
Swing  Bridges. 

The  Langebro  Harbor  Bridge,  Copen- 
hagen. Plate  and  description  of  the  con- 
struction of  a  swing-bridge  in  Denmark, 
having  elaborate  hydraulic  machinery,  and 
unusual  features.  8500  w.  Engng — June 
10.  iQio.  Serial,  ist  part.  No.  15497  A. 
Viaducts. 

Tortcreck  Viaduct.  A  substantial 
wrought-iron  and  steel  structure,  replac- 
ing a  timber  viaduct,  is  illustrated  and  de- 
scribed. 600  w.  Engr,  bind — June  24, 
i<)io.     No.  15552  A. 

riie  Design  and  Construction  of  the 
Paulin's  Kill  Viaduct.  Illustrated  de- 
scription of  this  rcinforccd-concrote  struc- 
ture which  carries  the  new  double-track 
out-otT  of  the  D.,  L.  &  W.  R.  R.  across 
the  I'aulin's  Kill  valley.  25CK)  w.  Eng 
Rec— July  16.  i()i<).     No.  15627- 

A  Notable  Bridge.  Brief  illustrated  dc- 
scrij)ti()n  of  the  .Assoikis  viaduct  on  the 
riraeus  Railway,  (Jrecce.  and  its  erection. 
KKX)  w.     Sci  Am  Sup — July  2,  1910.     No. 

1 5403. 

The  Ciorgopotamos  Viaduct,  Greece 
(Le  Viaduc  du  Gorgopotamos,  Grece). 
Georges  Hod  in.  Describes  an  important 
sleel    structure   on   the   Grecian    Railway. 
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Ills.     20UO  \V.     Ceiiic  Civil — June   18,   i<;io. 
No.  157.^7  ^-  ^ 

Elevated  Street  Crossiiiv:  at  the 
Kierit^sch  Station  (StrassemilxrluhruMK 
auf  BalmlKtf  Kierit/.scii).  Km.  liaiinovici. 
Detailiil  cle.scriptioii  of  a  sliorl  reiii- 
foreecl  concrete  viaduct.  Ills.  J.Soo  w,  Heton 
w   I'.isen — Jnne   10,    i()io.     No.    I5<>.?.^   \\ 

CONSTRUCTION. 
Architecture. 

Architectural  Treatment  of  Engineering 
Structures  ( Ingenieurarciiitekluren).  W. 
Franz.  A  plea  for  the  aesthetic  treatment 
of  engineering  structures.  Ills.  2000  w. 
Tech  u  Wirt — June,  igio.  No.  15958  D. 
Columns. 

See  Reinforced  Concrete,  under  Mate-  . 
Ri.\Ls  OF  Construction. 
Concrete. 

Notes  on  Concrete  Construction.  Rob- 
ert A.  Cummings.  Discusses  the  relation 
of  construction  to  design,  methods  of  con- 
struction, etc.,  illustrating  and  describing 
work.  Short  discussion.  7000  w.  Pro 
Engrs'  Soc  of  W  Penn — June  1910.  No. 
15817  D. 

The  Construction  of  Concrete  Fence 
Posts.  Considers  the  comparative  advan- 
tages of  concrete  and  wooden  posts,  the 
materials  for  making  concrete,  methods, 
etc.  Ills.  8500  w.  U  S  Dept'  of  Agri, 
Bui.  403 — May  21,  1910.     No.  16006  N. 

European  Concrete  and  Stucco  Work. 
Rolf  R.  Newman.  Descriptive  notes  and 
photographs  taken  during  the  summer  of 
1909.  3000  w.  Cement  Age — July,  1910. 
No.  1 58 1 2. 

Novel  Uses  of  Concrete  in  One  of  Cali- 
fornia's Largest  Wine  Plants.  Horatio 
F.  Stoll.  Illustrates  and  describes  uses  at 
the  Italian-Swiss  Colony's  dry  wine  vine- 
yard and  winery  at  Asti.  1500  w.  Ce- 
ment Age — July,  1910.     No,  15811. 

An  Experiment  to  Determine  the  Pres- 
sure of  Concrete  Upon  Forms.  L.  E. 
Ashley.  Describes  apparatus  used  in  a 
test  made  at  the  University  of  Illinois, 
giving  results.  800  w.  Eng  News — June 
30,  19 10.  No.  15398. 
Earth  Pressures. 

Bracing  and  Sheeting  Trenches.  Frank 
H.  Carter.  Explains  the  writer's  methods 
and  practice  in  computing  pressures  on 
bracing  and  shoring.  1200  w.  Engng- 
Con — July  27,  J910.  No.  16016. 
Earthwork. 

Methods  and  Cost  of  Steam  Shovel 
Work  Loading  Slag,  Earth,  and  Sand 
into  Cars  for  Railway  Ballasting  and 
Grading.  D,  A.  Wallace.  800  w.  Engng- 
Con — July  27,  1910.    No.  16015. 

Methods  of  Making  Deep  hills  by  Sus- 
pending Track  from  Cableway.  Discus- 
sion, by  F.  E.  Cudworth  and  Daniel  J. 
Hauer,  on  schemes  for  embankment  con- 
struction. 3000  w.  Engng-Con — July  20, 
1910.     No.  15690. 


Excavation. 

.See   R(x'k  Removal,   under   Waiikwavs 
AND  I  i  akhohs. 
Excavators. 

A   (iiant    .Steam    l-'xcavator.     Illustrates 

and  describes  a  new  tyix*  of  steam  crane 

excavator    invented    by    A.    K.   (Irossmith. 

2o(xj  w.    Sci  Am     July*),  1910.    No.  15412. 

Floors. 

1  lolUnv-Tile  h'loor  ('nnstructi(jn  with- 
out (iirders  (.Nouveau  Plancher  a  P>ri(|ues 
creuses  sans  Poutres).  II.  Deniau.  A 
brief  description  of  the  new  Faber  sys- 
tem. Ills.  Serial,  ist  part.  1500  w.  Rev 
Indus — June  25,  igio.  No.  I573r  I). 
Foundations. 

Testing  Soil  Below  the  Surface  for 
Foundation  Loads.  Illustrates  and  de- 
scribes methods  used  to  investigate  the 
bearing  capacity  of  the  soil  at  a  consider- 
able depth  below  curb.  1200  w.  Eng  Rec 
— July  16,  1910.    No.  15629. 

P^oundation  Work  on  the  Municipal 
Building,  New  York.  Information  con- 
cerning changes  agreed  upon  in  connec- 
tion with  the  foundation  work  for  a  $11,- 
000,000  building  in  the  Brooklyn  Bridge 
plaza.  Diagrams.  2500  w.  Eng  Rec — 
July  9,   1910.     No.   15455- 

A  Municipal  Building  of  the  City  of 
New  York.  Illustration  and  interesting 
facts  concerning  the  $10,000,000  building 
under  construction  near  the  terminus  of 
the  Brooklyn  Bridge.  It  has  the  deepest 
foundations  in  the  world — 144  feet  be- 
low curb.  1500  w.  Sci  Am — July  16,  19 10. 
No.  I55t>8. 
Pile  Cutting. 

A  Machine  for  Cutting  Off  Submerged 
Piles  to  Exact  Elevation.  From  a  paper 
by  Clarence  Coleman.  Illustrated  de- 
scription of  the  device.  1000  w.  Engng- 
Con— June  29,  1910.  No.  15335. 
Piling. 

Failure  of  Concrete  Piles  Under  Ocean 
Pier  at  Long  Beach,  Cal.  L.  A.  Water- 
bury.  Brief  account,  with  illustration,  and 
editorial  note.  1000  w.  Eng  News — July 
21,  1910.  No.  15803. 
Regulations. 

Criticism  of  the  Standards  of  Rein- 
forced-Concrete  Construction  of  Various 
Countries  (Critica  delle  Norme  vigenti 
per  le  Costruzioni  di  Cemento  armato  nei 
vari  Stati).  Deals  with  the  regulations  in 
force  in  the  principal  countries  of  Europe. 
4(joo  w.  11  Cemento — June  30,  1910.  No. 
15758  D. 
Reinforced  Concrete. 

Graphical  Design  of  Reinforced  Con- 
crete Structures  ( Graphostatische  Berech- 
nung  von  Konstruktionen  aus  l^isenbeton). 
K.  Bakker.  Mathematical  discussion  of 
bending  and  axial  loads.  Ills.  2000  w. 
Beton  u  F.isen— June  10,  1910.  No.  15935  F- 
Retaining  Walls. 

Comparative  Sections  of  Thirty  Retain- 
ing Walls  and  Some  Notes  on  Retaining 


We  supply  copies  uf   these   articles.      See   page  (,66. 
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Wall    Design.      Frank    H.    Carter.      Dia- 
grams.     I2CX)    w.      Eng    News — July    28, 
1910.     No.  16030. 
Steel. 

A  New  Method  of  Proportioning  Webs 
and  Stiffeners  in  Plate  Girders.  H.  M. 
Gibb.  A  mathematical  determination,  il- 
lustrated by  a  special  case.  2000  w.  Engng 
—July  8,  1910.     No.  15671  A. 

The  Design  of  Riveted  Brackets.  W. 
T.  S.  Butlin.  Refers  to  an  article  by 
Munroe  R.  Hall  in  Eng.  News,  showing 
the  limitation  of  the  method,  and  that  a 
formula  may  be  obtained  having  the  wid- 
est application.  1800  w.  Engr,  Lond — 
July  8,  1910.     No.  15679  A. 

General  l'>atures  of  the  Curtis  Building, 
Philadelphia.  A  fireproof  steel  cage  struc- 
ture occupying  a  city  block  and  having  a 
height  of  ten  full  stories,  designed  for 
the  requirements  of  a  large  publishing 
business.  Ills.  4500  \w.  Eng  Rcc — July 
9,  1 9 10.     No.  15454. 

Erection  of  the  Curtis  Building,  Phila- 
delphia. Illutsrates  and  describes  erec- 
tion methods  of  interest  because  of  their 
magnilude,  the  conditions,  rapid  work, 
and  carefully  planned  details.  2500  w. 
luig  Rec — July  16,  19 10.     No.  15630. 

'Jhe  I'^xtension  of  the  Columbia  Build- 
ing, New  York.  Describes  methods  used 
in  adding  three  additional  stories  to  a  T2- 
story  building,  without  disturbing  tenants. 
i8<^)o  w.  lOng  Rec— July  2^,  1910.  No. 
r.s88r. 
Theatres. 

'ihe  Shea  Theatre  from  an  Engineering 
Point  of  View.  A.  C.  Oxley,  Detailed  de- 
scriptinii  of  fireproof  construction  of  a 
theatre  buihiing  in  Toronto,  Canada.  Tils. 
2500  w.  Can  [•"ngr— July  7,  1910.  No. 
1 5480. 
Trenches. 

See   l''.arth   Pressures,  under  Con.struc- 

TTON. 

Tunnel    Lining. 

Method  and  Cost  of  Constructing  a  Con- 
crete Tmmcl  Lining  with  an  8o-l''t.  Grav- 
ity Chntc.  W.  D'K..li;in.  Report  nf 
work  in  comiectifm  with  irrigation  in 
Colorado.  15^)0  w.  ICngng-Con — July  0, 
If)  to.  No.  15402. 
Tunnels. 

K'<(<  instruct  ion    of    the    Washington    St. 
Tmincl     Under    the    Chicago    River.       II 
Instrated    dtscriptioti    of    unusual    tumid 
work,  explaining  conditions.    45<k)  w.  l'!ng 
News — July  2r,   i(>io.     No,   i58o(>. 

The  Earamic  I'oiidre  Tumicl.  An  ac- 
cr)imt  of  tin-  progress  on  this  tunnel  in 
Colorado  which  will  bring  the  waters 
from  the  Laramie  River  into  the  Cache 
La  Poudre  River  for  irrigation.  1500  w. 
I'.ng  Rec— July  2.   i<>io.     No.    I5.V^S. 

The  Paris  Metropolitan  Railvvav.  Illus- 
trated detailed  (bscriptioii  of  the  excep- 
tionally dilVicnlt  work  of  forming  the  tun- 
nels under  the  two  branches  of  the  iSeine. 


Based  on  an  article  in  Lc  Genie  Civil.  2000 
w.  Engr,  Lond — July  i,  1910.  No.  15557  A. 

Tunnelling  Under  the  Seine  by  the 
Freezing  Process.  Illustrated  description 
of  interesting  engineering  work  in  the  con- 
struction of  the  Paris  Metropolitan  Ry., 
near  St.  Michel  Station.  1500  w.  Builder 
— June  25,  1910.     No.  15502  A. 

The  Construction  of  the  Lotschberg 
Tunnel  (I  Lavori  al  Tunnel  del  Lotsch- 
berg). A  detailed  report  of  progress  by 
months  and  by  quarters  since  April  i, 
T909.  4200  w.  Monit  Tech — June  30,  19 10. 
No.  T5754  D. 
Underpinning. 

Underpinning  the  Astor  Building,  New 
York.  13escribes  underpinning  a  7-  and 
8-story  building  in  New  York,  during  the 
construction  of  foundations  for  an  ad- 
joining 42-story  building.  2000  w.  Eng 
Rec — July  2,  1910.  No.  15390. 
Wage  Systems. 

I^xperience  with  Day  Labor  Work  in 
the  Maintenance  and  Repairs  of  Bridges 
in  Chicago,  III.  Information  from  the  re- 
cent report  of  Chicago  Commission  on 
City  I'^xpenditures.  5000  w.  Engng-Con 
—June  29,  19T0.    No.  15334- 

MATERIALS   OF    CONSTRUCTION. 
Cement. 

The  Effect  of  Sea  Water,  Alkali  Water, 
and  iSewage  on  Portland  Cement  and 
Methods  Used  for  Counteracting  Same. 
W.  D' Rohan.  Reviews  the  theories  ad- 
vanced to  account  for  the  destruction,  the 
causes,  and  the  remedies.  5000  w.  Engng- 
Con — July  20,  1910.     No.  15689. 

Recent  Investigations  on  the  Constitu- 
tion of  Portland  Cement.  ClitTord  Rich- 
ardson. Describes  the  origin  and  method 
of  production,  the  structure  and  consti- 
tution. 3.S<xi  w.  Eng  Rec — Julv  16. 
i<)i().  No.  15632. 
Concrete. 

The  Effect  of  Sodium  Silicate  on  Con- 
crete. Albert  Mover.  Read  before  the 
Am.  Soc.  ft)r  Test.  Mat.  Gives  results 
of  experiemnts.  i5(Xi  w.  Eng  Rec — July 
23.    H)i(>.      No.    15883. 

Long- rime   Tests   on    Concrete   in    .Sea 

Water.     \.   Poulsen.     Report  presented  to 

the    I'iftli   Congress  of  the    Int.   .'\ssn.   for 

Test.   Mat.     2(HH)  w.     I'.ng  News — July  7, 

1010.     No.   15407. 

See  .also  .Atiueducts,  under  Water  Sup- 
ri.v. 
Paints. 

Ex|)osure  Tests  of  Structural  .Steel 
Coatings.  Cloyd  M.  Chapuj.in.  Read  be- 
fore tile  Am.  Soc.  for  Test.  Mat.  De- 
scribes tests  .and  ri|)orts  r.itings  of  5.^0 
different  paints  after  t)ne-  and  two-vear 
tiMins  of  service.  Ills,  jixxi  w. 
Julv  14.  H)io.  No.  15508. 
Reinforced  Concrete. 

Repealed   and    I'.ccentric  Load 
Rein  forced-Concrete     Columns. 


Ir  Age- 


Tests  of 
M.     O. 


We  suf'fh  cof'ii'x   of  tlirw   articles.      Sec   taae  966. 
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W'illuv.  l\i;i(l  l)ifi»ro  tlu*  Am.  Sue.  for 
list.  Mat.  J\oi)(»its  results  of  tests  madi- 
on  some  very  strong  spirally  riiii forced 
eoluiims  at  the  University  of  Wisconsin. 
2SOO   w.      I'.uii   Kec — July   9,    J 9 10.      No. 

Steel. 

i'lie  Condition  of  the  Steel  of  the  Cil- 
lender  P.nildinj^;  A  Preliminary  Report. 
Maximilian  J'ocli.  A  statement  of  the 
condition  of  the  framework  of  a  14-year- 
old  building-,  now  beinj^  removed,  which 
is  reassurinjLi:.  Ills.  800  w.  luiff  News — 
July  14,  K)io.    No.  15595. 

iStrength  of  Steel  in  I-Bcams.  1*^.  L. 
Hancock.  Read  before  the  Am.  Soc.  for 
Test.  Mat.  Micrographs  and  report  of 
tests.  1500  w.  Eng  Rec — July  9,  1910. 
No.  15456. 

Stucco. 

Cement  Stucco.  Albert  Meyer.  Sug- 
gestions for  the  successful  use  of  this  ma- 
terial. 2000  w.  Munic  Engng — July,  1910. 
N<\   15850  C. 

Timber. 

Lumber.  F.  R.  Babcock.  Considers  the 
sources,  cutting,  grading,  curing,  etc. 
Discussion.  45tx3  w.  Pro  Engrs'  Soc  of 
W  t*emi— June,  igio.     No.  158 18  D. 

Tests  of  Timber  Beams.  Arthur  N. 
Talbot.  A  report  of  methods  of  testing, 
giving  experimental  data  and  discussion. 
Ills.  15000  w.  Univ  of  111,  Bui  41 — Dec. 
12.  TQOC).  No.  75815  N. 
Timber  Preservation. 

Wood  Preservation  from  an  Engineer- 
ing Standpoint.  C.  T.  Barnum.  Discusses 
preservatives,  treating  processes,  length 
of  life,  and  economic  considerations.  Gen- 
eral discussion.  loooo  w.  Jour  W  S'oc 
of  Engrs — June,   1910.     No.   15855  D. 

Creosote  for  Wood  Blocks.  Richard 
Lamb.  Plea  for  use  of  standard  dead  oil 
of  coal  tar.  1200  w.  Munic  Jour  & 
Engr — July  6,  1910.     No.  15420. 

Preservation  of  Wooden  Poles  by 
Lnpregnation  with  IHuorides  (Konser- 
vierung  holzerner  Leitungsmaste  durch 
Triinkung  mit  Eluoriden).  Robert  No- 
wotny.  Describes  the  zinc-fluoride  process 
of  timber  preservation  and  gives  results 
Ills.  3600  w.  Elektrotech  u  Maschinen- 
bau — June  12.  tqio.     No.  1504,1  D. 

MEASUREMENT. 
Bituminous-Materials  Testing. 

An  Inslrumt-nt  for  Ascertaining  the 
Tenacity  and  Ductility  of  Bituminous  Ma- 
terials. Herbert  Abraham.  Read  before 
the  Am.  Soc.  for  Test.  Mat.  Illustrates 
and  describes  an  improved  instrument. 
i8<X)  w.  Engng-Con — July  20,  1910,  No. 
i5fxK. 

The  Determination  of  Soluble  Bitumen. 
Provost  Hubbard  and  C.  S.  Reeve.  Pa- 
per before  the  Am.  Soc.  for  Test.  Mat.  A 
report  of  investigations  and  methods 
used,  giving  results.  3000  w.  Engng- 
Con — July  6  19 10.     No.   15493. 


i'rnposed  .Standard  Tests  for  Road  Ma- 
li-rials of  tlic  American  ^.Society  for  Test- 
ing Materials.    20(j(>  w.    Engng-Con — July 
20.   ]()\<).     No.   15(02. 
Surveying. 

Methods  and  Costs  of  Midwinter  Sur- 
veying; The  .St.  Louis  and  Clo<jui-t  River 
Surveys,  Minnesota.  C.  R.  Adams.  In- 
formation concerning  surveys  in  Minne- 
sota to  investigate  the  waler  resources. 
Ills.     22CK>  w.     i'jig  New.s — July  28,  19 10. 

No.    Tf)028. 

MUNICIPAL. 
Pavements. 

See  1  imber  Preservation,  under  Mate- 
KTAi.s  OF  Construction. 
Philippines. 

District  Engineer  Work  in  the  Philip- 
pines. William  Goldsmith.  An  account 
of  the  good-road  work  and  its  bene- 
fits, the  government  buildings,  culverts, 
bridges,  etc.  Ills.  2000  w.  Eng  News — 
July  7,  1910.  No.  15406. 
Power  Plants. 

Motive  Powers  for  Municipal  Engi- 
neers. Arthur  E.  Collins.  Read  before 
the  Incor.  Assn.  of  Munic.  &  Co.  luigrs. 
Discusses  various  methods  of  obtaining 
motive  power  for  water  supply,  sewage 
pumping,  workshop  driving,  and  other 
purposes.  4000  w.  .Surveyor — July  i, 
10 10.  Serial.  1st  part.  No.  15528  A. 
Public  Baths. 

The  Vienna  Municipal  Baths  (Die 
■stiidtischen  Volksbader  in  Wien).  Franz 
Wejmola.  Describes  their  construction 
and  administration.  Ills.  3500  w.  Zeitschr 
d  Oest  Tng  u  Arch  Ver — June  24,  1910. 
No.  i5g28  D. 
Refuse  Disposal. 

Town  Scavenging  and  Refuse  Disposal. 
Hugh  S.  Watson.  On  the  utilization  of 
residuals  from  refuse  destructors.  2500  w. 
Munic  Engng — July,   1910.     No.   15848  C. 

The  Design  and  Working  of  a  Modern 
Refuse  Destructor.  William  F.  Loveday. 
Abstract  of  paper  read  before  the  Incor. 
Assn.  of  Munic.  &  Co.  Engrs.  A  review 
of  types  and  the  methods  of  operating. 
2500  w.  Mech  Engr — July  8,  1910.  No. 
15666  A. 

Chicago  Waste  Disposal  System.  Il- 
lustrated description  of  the  disposal  sta- 
tion which  receives  the  wastes  and  loads 
the  material  on  scows  for  transportation 
to  places  where  it  is  used  for  reclamation 
purposes.  1800  w.  Eng  Rec — July  2,  1910, 
No.  15.^86. 

Milwaukee  Incinerating  Plant.  De- 
scribes method  of  testing  this  important 
plant.  2000  w.  Munic  Jour  &  Engr — 
June  29,  1910.     No.  15.309. 

The  Construction  and  Testing  of  the 
Milwaukee  Refuse  Incinerator.  Samuel 
A.  (ireeley.  Describes  the  design,  con- 
struction and  tests  of  a  new  incinerator 
which  promises  success.  Ills.  7000  w. 
Eng  News— July  21,  1910.     No.  15802. 


We  supply  copies  of  these  articles.     See  page  966. 
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Tests  of  the  Milwaukee  Refuse  De- 
structor. Illustrates  and  describes  one 
of  the  largest  plants  of  the  kind  in  the 
United  States,  reporting  the  satisfactory 
tests.  3000  vv.  Eng  Rec — July  16,  1910. 
No.  15625. 

Westmount  Incinerator  and  Power 
Plant.  George  VV.  Thompson.  Describes 
the  use  of  refuse  destructors  for  generat- 
ing electric  light  and  power  for  this  city 
in  Quebec,  Canada.  2500  w.  Can  Elec 
News— July,  1910.  No.  15448. 
Road  Rollers. 

The  Management  and  Care  of  Steam 
Road-Rollers.  Wilfred  Eddison.  Sug- 
gestions. 1800  w.  Surveyor— July  8,  1910. 
Serial,    ist  part.    No.  15664  A. 

A  Road  Roller  of  Improved  Design 
with  Novel  Form  of  Front  Truck.  Illus- 
trated description  of  the  Geiser  road 
roller,  explaining  its  advantages.  2500  w. 
Eng  News— July  7,  igio.  No.  15408. 
Roads. 

Dynamic  Relations  between  Wheel  and 
Road  (Relations  dynamiques  entre  la 
Voiture  et  la  Route).  A.  Petot.  A  study 
of  the  effect  of  automobiles  on  roads. 
Ills.  Serial,  ist  part.  4500  w.  Tech  Mod 
— June,   1910.     No.   15723  D. 

Roads  and  Automobile  Traffic  in  Italy 
CLe  Strade  e  I'Automobilismo  in  Italia). 
Domeiiico  Ruggeri.  Discusses  road  con- 
struction and  maintenance,  and  the  use 
of  automobiles  for  public  service.  Ills. 
6500  w.  Ann  d  Soc  d  Ing  e  d  Arch  Ital— 
June  I,  igio.     No.  15748  F. 

The  Value  of  Rise-and-Fall  Elimina- 
tion on  Streets  and  Roads.  F.ditorial  on 
Ihe  cost  of  rise-aiid-fall  in  street  and 
road  improvements  and  the  gain  from  the 
elimination.  2500  w.  Eng  News— July  14, 
igio.     No.  15593. 

Improved  Highways  in  Fult<ni  Countv 
Georgia.  William  N.  Stone.  Illustrated 
description  of  w<jrk  in  the  construction 
of  improved  roads.  1500  w.  Mfrs'  Rec— 
July  7,   19 ro.     No.   15394. 

Highway  Construction  in  Cuba.  From 
a  paper  by  Ma.son  M.  Patrick,  in  /'rof. 
Mem.  Describes  the  construction  of  four 
roads  in  tin-  Province  of  Pinar  <lel  Kio. 
6000  w.  I'.iigng-Con— July  27,  1910.  No. 
16017. 

Progress  Reports  of  Experiments  in 
Dust  Prevention  and  Roa<!  Preservation. 
Logan  Waller  Page.  Descrilu-s  experi- 
ments and  reports  rtsulls  obtained.  ij5(K) 
w.  LJ  S  Dept  of  .\gri  Circular  «>j.  No. 
1.S085    N. 

I'.xperiments  of  the  .State  I  ligluvay  De- 
parttnitit  of  Ohio  with  Various  Road 
Piiiding  Materials.  Describes  e\j)erimeiits 
made  on  a  road  near  Columbus,  Ohio. 
5000  w.     Engng-Con— July  (>,    i()io.      No. 

Tar  for  Road  Works.  R.  O.  Wynne- 
Roberts  Discusses  methods  of  produc- 
tion, and  their  effect  on  the  quality.    3000 


w.      Surveyor — July   i,   1910.      Serial.      1st 
part.     No.  15527  A. 
Sewage  Disposal. 

Modern  Biological  Sewage  Treatment. 
W.  J.  Dibdin.  Presidential  address  de- 
livered before  the  Assn.  of  Mgrs.  of  Sew- 
age Disposal  Works  at  Northampton, 
Eng.  2000  w.  Surveyor — July  8,  1910. 
Serial,  ist  part.  No.  15665  A. 
^  Rapid  Sewage  Sedimentation.  Emil 
Kuichling.  Abstract  of  experimental  in- 
vestigations on  the  sedimentation  of  sew- 
age at  Cologne,  Germany,  made  by  City 
Engineer  Steuernagel,  2500  w.  Munic 
Jour  &  Engn — July  20,   1910.     No.   15820. 

The  Calumet-Sae-  Channel  of  the  Chi- 
cago Drainage  Canal  Recommended  as 
the  Best  Means  of  Sewage  Disposal  for 
the  Calumet  District.  Gives  a  report  sub- 
mitted on  the  question  of  disposing  of  the 
sewage  of  this  district  of  Chicago.  2000 
w.  Engng-Con — June  29,  19 10.  No.  15333. 

Septic  Tank  and  Contact  Beds  for 
Treating  the  Sewage  of  Cherryvale,  Kan. 
J.  S.  Worley.  States  the  conditions  and 
gives  an  illustrated  description  of  the  con- 
tact beds  for  treating  etfluent  from  septic 
tank.  1500  w.  Eng  News — June  30,  1910. 
No.   15397. 

Sewage  Disposal  for  a  School  Building. 
O.  B.  Craig.  Directions  for  building  a 
combined  septic  tank  and  filter  bed,  ex- 
plaining the  puritlcation  process.  Ills. 
2SOO  w.  Met  Work — July  23,  1910.  No. 
15863. 

A  Septic  Tank  for  Isolated  Houses 
(Fosse  septique  pour  Habitations  isolees). 
Describes  a  simple  system  of  sewage  dis- 
posal for  isolated  houses  or  small  com- 
munities. Ills.  2000  w.  Genie  Civil — June 
25,  i()ro.  No.  15741  D. 
Sewage  Pumping. 

See  Sewers,   under   MuNiCIP.\L. 
Sewers. 

New  .Sewors  and  Sewage  Pumps  at 
Richmond,  b.xplains  conditions,  and  gives 
illustrated  description  of  the  new  sewage 
and  pumping  station.  2000  w.  Engr, 
L(Mul— July  8,  1910.  Serial,  ist  part.  No. 
I5(»82  A. 

Difl'icult  Sewer  Reconstruction.  Illus- 
t rates  and  describes  methods  used  in  re- 
placing a  sewer  in  Duane  Street,  New 
York  City,  made  necessary  by  the  con- 
struction of  the  Bridge  Loop  subway. 
25(x)  w.  I'.ng  Roc — July  <),  1910.  No. 
'54.^'). 
Street  Cleaning. 

Modern  Methods  of  Street  Cleaning. 
George  A.  Soper.  Portions  of  an  ad- 
dress before  the  first  New  England  Con- 
ference on  Street  Cleaning.  1500  w.  Fng 
News — July   JS.    I(>lo.      No.    i(x)J7. 

New  York  Street  Cleaning.  Illustrates 
and  describes  the  metlutils  and  extent  of 
the  work  ami  the  disposal  of  refuse.  45(X) 
w.  Munic  Jour  &  Engr — July  13,  1910. 
No.  15604. 
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WATER  SUPPLY. 
Aqueducts. 

Inirthcr  Tests  of  Models  of  tlie  Medina 
.Aqueduct  Arch.  Illustrated  js^enerai  de- 
scription of  the  second  series  of  tests, 
givinij  results.  1800  \v.  J'.ng  Rec — July 
g,  igio.     No.  15450. 

Second  Scries  of  Concrete  Model-Arch 
Tests  for  Medina  Aqueduct,  New  York 
State  Barge  Canal.  Gives  results  of 
these  tests.  Ills.  1200  w,  Eng  News — 
July  7,  1910.     No.  1 5410. 

The  Owens  Valley  and  Olancha  Divi- 
sions of  the  Los  Angeles  Aqueduct.  Il- 
lustrates and  describes  the  construction 
methods  used  for  the  open  canal  sections 
of  this  work,  having  a  length  of  60  miles. 
3300  w.  Eng  Rec — July  2,  1910.  No.  15.389. 

Electricity  in  the  Construction  of  the 
Los  Angeles  Aqueduct.  Illustrated  de- 
scription of  the  power  system,  and  the 
applications  of  electricity.  3000  w.  Eng 
Rec — July  16,  19 10.    No.  15633. 

A  New  Aqueduct  for  Genoa  (Per  un 
nuovo  Acquedotto  a  Servizio  della  Citta 
di  Genova).  Describes  a  project  for  in- 
creasing the  water  supply  of  Genoa.  Ills. 
3000  w.  Monit  Tech — May  30,  1910.  No. 
15749  D. 

Some  Roman  Hydraulic  Works  (Di 
alcune  Opere  idrauliche  Romane).  G.  de 
Angelis  d'Ossat.  Describes  and  dis- 
cusses Roman  aqueducts  and  conduits. 
Ills.  5000  w.  Ann  d  Soc  d  Ing  e  d  Arch 
Ital — May  15,  19 10.  No.  15747  ^^ 
Conduits. 

A  Rein  forced-Concrete  Conduit  Oper- 
ating Under  a  Head.  Explains  conditions 
at  Salt  Lake  City,  Utah,  and  gives  illus- 
trated description  of  the  method  of  build- 
ing a  circular  conduit.  1800  w.  Eng  Rec 
—July  2^,  19 10.     No.  15885. 

The  New  Cast-Iron  Conduit  of  the 
Syracuse  Water  Works.  Illustrated  de- 
scription of  a  line  19  miles  long  recently 
laid  between  Skaneatles  Lake  and  Wood- 
land reservoir ;  made  necessary  by  the 
growth  of  the  city.  3500  w.  Eng  Rec — 
July  2,  1910.  No.  15392. 
Dams. 

British  Views   Regarding  Earth   Dams. 

\     Abstract  of  a  paper  by  George  N.  Yourdi, 

before  the  British  Assn.  of  Water  luigrs. 

Also  of  discussion.     2000  w.     Eng  Rec — 

July  9,   1910.     No.  15457. 

The  Shoshone  Dam  of  the  United 
States  Reclamation  Service.  D.  W.  Cole. 
Map  and  illustrated  detailed  description 
of  the  method  of  constructing  the  highest 
dam  in  the  world,  on  the  Shoshone  River, 
Wyoming.  Plate.  7800  w.  Eng  Rec — 
July  23,  1910.     No.   15878. 

The  Chaudiere  Dam,  Ottawa,  Canada. 
Douglas  L.  McLean.  Illustrates  and  de- 
scribes an  interesting  type  of  stop-log 
dam  on  the  Ottawa  River.  It  is  of  steel 
and  concrete  construction  and  of  the  pier- 
and-sluice  type.  2200  w.  Eng  News — 
June  30,  1910.     No.  15395. 


Methods  and  Cost  of  Constructing  Con- 
crete Core  Wall  in  Moline  Po<jI  Dam  in 
Mississippi  River  at  Moljne,  111.  J.  B. 
Hassett.  in  I'rof.  Mnii.,  Engineer  School, 
Washingloii.  I).  C.  illustrated  descrip- 
tion of  nu-lhods  and  statement  of  cost. 
1700  w.  l'"ii).;iig-Cr>n — July  27,  1910.  No. 
i(X)i4. 

Replacement  of  'limber  with  Rein- 
forced-Concrete,  Sills  in  the  Chanoine 
Navigation  Passages  of  the  Moveable 
Dams  of  the  Upper  Seine  (Remplacement 
des  Seuils  en  Bois  des  Passes  navigables— 
du  Systeme  Chanoine — de  la  llaute-Seine 
par  des  Seuils  en  Be-ton  arme).  M. 
Imbs.  Describes  methods  and  cost  of  the 
work.  Ills.  3fX)o  w.  .Ann  d  Ponts  et 
Chausst'es--i9io — III.  No.  15743  I'-  +  F- 
Disinfection. 

Hypochlorite  Disinfection  of  the  Water- 
Supply  of  Toronto,  Ont.  T.  .\ird  Mur- 
ray. Information  relating  to  the  reduc- 
tion of  bacteria  and  the  total  elimination 
of  intestinal  bacteria,  by  the  temporary 
use  of  hypochlorite  as  a  disinfectant. 
1200  w.  Eng  News — July  21,  1910.  No. 
1.5805. 
Filtration. 

A  Mechanical  Filter  for  the  Removal  of 
Iron.  A  plant  in  Iowa  City,  la.,  for  the 
removal  of  iron  by  precipitation  with  lime 
and  subsequent  mechanical  filtration,  is 
illustrated  and  described.  1800  w.  Eng 
Rec — July  23,  191  o.  No.  15882. 
Fire  Protection. 

High- Pressure  Fire  Protection  System 
at  Oakland,  Cal.  Illustrated  description 
of  the  salt  water,  high-pressure,  fire  pro- 
tection system  recently  put  in  operation. 
^500  w.  Eng  Rec — July  23,  19 10.  No. 
15880. 
Genoa. 

See  Aqueducts,  under  Water  Supply. 
Havana. 

Notes  on  the  Water-Supply  of  Ha- 
vana, Cuba.  R.  Winthrop  Pratt.  Brief 
illustrated  description  of  the  antique  filter 
plant  and  the  present  water  supply  sys- 
tem. 1200  w.  I''ng  News — July  14,  1910- 
No.  15591. 
Illinois. 

The  Quality  of  the  Surface  Waters  of 
Illinois.  W.  D.  Collins.  Report  of  in- 
vestigations made,  furnishing  means  of 
stating  the  quality  of  the  water  which 
may  be  found  at  any  point  along  the 
larger  streams  within  or  bordering  the 
State.  Map.  27000  w.  L^  S  Geol  Survey — 
Paper  230.  No.  15285  N. 
Irrigation. 

Irrigation  and  Electrical  Energy.  Il- 
lustrates and  describes  the  hydroelectric 
features  of  some  of  the  projects  of  the 
reclamation  service  in  the  LTnited  States. 
2<TOo  w.  l-'lec  Wld — July  7,  1910.  No. 
I548r. 

The  Relative  Value  of  Irrigating  Wa- 
ters.    Herman  Stabler.     A  discussion  of 
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the  alkali  problem,  giving  tables  and  in- 
formation based  on  irrigation  practice  in 
the  United  States.  1800  vv.  Eng  News — 
July  14,   1910.     No.  15597- 

Irrigation  in  Siam  (Mededeelingen 
betreffende  de  Werkzaamheden  bij  het 
Irrigatie-Departement  in  Siam).  J.  van 
Tubergen.  Describes  recent  developments. 
8000  w.  De  Ingenieur — June  4,  1910.  No. 
15964  D.        , 

See  also  Electric  Pumping,  under  ME- 
CHANICAL ENGINEERING.  Hydrau- 
lics. 
Pipe  Flow. 

Flow  of  Water  in  Curved  Pipes.  John 
Eustice.  Read  before  the  Roy.  Soc.  An 
account  of  investigations  to  determine  the 
variation  in  the  resistance  to  the  flow  of 
water  in  pipes  due  to  the  curvature.  2500 
w.  Engr,  Lond — July  i,  1910.  No.  15567  A. 
Pipe  Lines. 

•Miievi's  Theory  of  Pressure  Variations 
in  Pipe  Lines  (Bemerkungen  zur  Alievi- 
schen  Theorie  der  Druckschwankungen  in 
Rohrleitungen).  E.  Braun.  Mathemati- 
cal and  graphical  presentation.  Ills. 
Serial,  ist  part.  1700  w.  Die  Turbine — 
June  20,  1910.     No.  iSQOQ  D. 

The  Pipe  Lines  of  the  Kinloch-Leven 
Hydroelectric  Plant  (Die  Rohrleitungen 
der  hydroelektri.schen  Anlage  Kinloch- 
Leven).  E.  Liersch.  Detailed  description 
of  the  design  and  construction.  Ills.  4200 
w.  Zeitschr  d  Ver  Deutscher  Ing — June 
27,  1 010.  No.  15047  I). 
Reservoirs. 

Making  a  Stream  Excavate  Its  Own 
Reservoir  and  P*uild  Its  Own  Dam.  Burt 
A.  Heinly.  Describes  methods  of  con- 
structing which  have  become  popular  in 
the  VVfst.  Ills.  1000  w.  Munic  I'.ngng — 
July.  Kvio.  No.  15840  C. 
Siphons. 

K (in forced-Concrete  Siphon  for  a  65- 
I""(M)t  I  lend.  Illnslratrd  discri|)tion  of  si- 
phfjus  built  in  conntttion  with  the  Los 
Angeles  .A(|ueducl.  Kxx)  w.  I'.ng  Rec — 
July  0.  10 10.  No.  15453. 
Sterilization. 

The  Ultra-Violcf  Rays  and  Their  In- 
dustrial Appliiation  to  tln'  Sterilization  of 
VVaffr  :in(l  otiitr  Liquids  (  Ecs  Rayons 
ultra  vioirt  r\  leur  Application  industri- 
elle  a  la  Sterilisation  des  Eaux  ct  autres 
Lif|uides).  Dr.  Nogier.  A  review  of  the 
proct'ss  and  its  practical  application,  (mxh) 
w.  Ttrh  Mod — June.  i()io.  (Sup.)  No. 
15720  D. 
Stream  Discharge. 

Discharges  of  Cilacial  Streams  (I'oti- 
siderations  sur  Ics  Debits  industriels  des 
Cours  d'lv'iu  de  Regime  glaciaire),  A. 
Hourher  and  H.  Chenaud.  (iives  charts 
showing  variations  in  discharge  from 
year  to  year  of  streams  fed  by  glaciers. 
1200  w.  Bui  Tecii  d  1  Suisse  Rom — June 
10,  10 10.    No.  15729  D. 


Stream  Flow. 

What  Stream  Gagings  Indicate  as  to 
the  Run-OfT  from  Forested  and  Barren 
Areas.  A  letter  from  Farley  Gannett,  on 
the  relations  between  deforestation  and 
stream  flow.  2500  w.  Eng  News — June 
30,  1910.     No.  1 5401. 

Tanks. 

Weights  of  Cylindrical  Pressure  Tanks. 
C.  R.  Whittier.  Tables,  diagram,  and 
method  of  calculating.  1000  w.  Mach, 
N  Y— July,  19 10.     No.  15376  C. 

WATERWAYS  AND  HARBORS. 
Barge   Canal. 

The  Erie  Canal.  Charles  Prelini,  First 
of  a  series  of  articles  aiming  to  show  the 
great  historical,  commercial,  and  political 
influence  of  the  old  Erie  Canal,  and  to 
forecast  the  conditions  that  will  arise 
from  the  improvements  now  in  progress. 
2500  w.  Engng — July  i,  1910.  Serial,  ist 
part.    No.  15540  A. 

Columbia  River. 

A  30- Year  Record  of  Flow  for  the  Co- 
lumbia River.  Abstracts  of  paper.  No. 
252,  of  the  U.  S.  Geol.  Survey,  giving  a 
sununary  of  a  notable  record.  700  w, 
I'.ng  News — June  30,   10 10.     No.  15400. 

Constanza. 

The  New  Harbor  Works  at  Constanza, 
Roumania.  br.  Bock.  Illustrated  descrip- 
tion of  important  improvemenls  at  this 
great  grain  port,  on  the  Black  Sea.  1500 
w.  (^Tssier's  Mag — July,  1910.  No.  15649  B. 

Dry  Docks. 

Progress  on  Dry  Dock  No.  4,  Brook- 
lyn Navy  Yard.  An  illustrated  account  of 
the  (liflicultit's  met,  the  changes  in  origi- 
nal plans,  and  the  progress  of  this  work. 
5000  w.  Eng  Rec — July  2,  1010.  No. 
1.5.^85. 

The  22000-Ton  Floating  Dock  for  Bra- 
zil. Illustrated  dctaiU-d  discription  oi  the 
Rio  de  Janiiro  dock  built  in  Great  Britain. 
2<KX)  w,  I'.ngr,  LontI — Jiilv  S,  i()U).  Serial. 
1st  part.     No.  i5()8<)  A. 

The  Dry  Dock  of  the  Societe  de  la  Gi- 
ronde  at  Bordeaux  {  Le  Bassin  a  I'^lot  de 
la  .S'ociete  de  la  Gironde  a  Bordeaux). 
M.  Midul  Sihmiih.  heseribes  its  con- 
struction undir  dillicult  conditions.  Ills. 
18500  vv.  Miin  Soc  In.g  Civ  de  bVance — 
April,  loH).     No.  iS7o()  G. 

Italy. 

Navigation  from  Lake  Como  to  Milan 
(Per  la  Navigazit)ne  Ligo  di  Como- 
Milans).  N.  .Sacerdoti.  Discusses  the  pos- 
sibility of  rendering  the  .'\dda  navigable. 
Ills.  4<xx)  w.  Monit  Tech-June  30,  1910. 
No.   15752  D. 

Jamaica  nay. 

Jamaica  Bay  Improvements.  Illustra- 
tion and  brief  account  of  a  scheme  of 
construction  of  chatmels.  bulkheads,  and 
tlu'  reclamation  of  land  which,  when  com- 
pleted, will  provide  the  p<irt  of  New 
\(nk  with   150  additional  miles  of  water 
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froiif.      1J<K)   \v.      Sri    Am     Jnl\    j,    hjio. 
No.    I54(|J. 
Locks. 

Locks  ami  Weirs  in  the  Wcscr  at  Bre- 
men (Die  Sclilcuscii  unci  Wehranlajjc  in 
(ler  Weser  bei  Hrcmcn).  11  err  Oeltjen. 
Hrief  description.  Ills.  1500  w.  Deutsche 
Han — June  iS.  igio.  No.  i5</:)7  B. 
Loire. 

The  Works  of  "I'hc  NavJMahle  Loire" 
( Les  Travaux  do  "la  Loire  navi.^ahle"). 
t'h.  Dantin.  Describes  'the  works  carried 
out  by  the  NaviRal»le-l>oiro  Association, 
a  local  society  for  the  improvcnicirt  of  this 
French  river.  Ills.  5000  w.  Genie  Civil — ■ 
June  J5,  1910.  No.  I57.^y  D. 
New  York. 

Report  of  Transportation  Conditions  at 
the  Port'  of  New  York.  Submitted  by  Cal- 
vin Tomkins,  Commissioner  of  Docks. 
Especial  reference  to  a  joint  railroad  ter- 
minal in  Manhattan  on  the  North  River 
above  25th  Street.  Plans.  7500  w.  Dept 
of  Locks  &  Ferries,  New  York — July, 
1910.  No.  15814  N. 
Panama  CanaL 

The  Construction  of  the  Panama  Canal 
(Vom  Bau  des  Panama-Kanals).  Hans 
Raschka.  A  discussion  of  the  methods 
and  progress  of  the  work.  Ills.  3000  w. 
Zeitschr  d  Oest  Ing  u  Arch  Ver — June  17, 
19 10.  No.  15927  D. 
Piers. 

An  Improvement  in  Pier  Construction, 
San  Francisco.  Describes  an  improved 
method  developed  in  constructing  two 
piers  in  China  Basin.  Ills.  1200  w.  Fng 
Rec — July  16,   [910.     No.  15626. 

New  Concrete  Piers  at  San  Francisco. 
Illustrated  description  of  the  new  steel 
and  concrete  piers  and  their  construction. 
J  500  w.  Marine  Rev — July,  1910.^  No. 
15602. 
Pollution. 

W^est  Riding  Rivers:  1904-1910.  First 
of  a  series  of  articles  dealing  with  the 
work  of  the  West  Riding  Rivers  Board, 
and  the  inaction  of  the  Local  Govern- 
ment Board,  in  regard  to  the  purifying 
of  polluted  rivers.  4500  w.  Engng — July 
8,  1910.  Serial,  ist  part.  No.  1.S676  A. 
Port  Said. 

Port  Said  Harbor  in  1909   (Dcr  Hafen 


v<»n  i'orl  .Said  im  jahre  I'^o*;).  l)escribcs 
retent  e.xlensioiis  and  improvements  to  the 
liarbor  works.  Ills.  2500  w.  Ocjvt  Wo- 
chenschr  f  d  Oeffent  I^audicnst — June  18, 
i<>io.  No.  1 593 1  D. 
Rock  Removal. 

The  Submarine  Rock  Breaker  in  Trieste 
ilarlH)r  (Derocheuse  sous-marine  du  Port 
de  iricste).  lirief  description  of  the  per- 
cussion bre^iker  aufl  the  float  on  which 
it  is  carried,  ills.  1000  w.  Genie  Civil — 
June  4,  i<)ro.  No.  157.^.^  D. 
Shore  Detritus. 

I  h(!  \((  innulatioii  of  .Shore  Detritus 
During  an  Off-Shorc  Wind.  A.  H.  Gib- 
son. An  explanation  of  the  cause  of  this 
phenomenon.  2500  w.  Engr,  Lond — June 
24,  19 10.  No.  15546  A. 
Water  Powers. 

Utilization,  Preservation  and  Conserva- 
tion of  Water  Power.  L.  G.  Carpenter. 
Slightly  condensed  address  before  the 
Colorado  Conservation  Commission.  1600 
w.  I'jig  Rec — July  2.3,  1910.  No.  15879. 
Wharves. 

The  Municipal  Wharf  at  Montgomery, 
Ala. ;  A  Novel  Solution  of  the  River 
Loading  Problem.  G.  C.  Schercr.  Illus- 
trated description  of  a  double  railroad 
track  on  concrete  piers  on  which  a  mov- 
able wharf  is  lowered  or  hoisted.  500  w. 
Eng  News — Jiilv  14.  1910.     No.  15596. 

Riverside  Quay,  Hull.  Illustrated  de- 
tailed description  of  a  deep-water  quay 
recently  constructed  in  the  Humber  River 
for  the  improvement  of  port  facilities. 
1200  w.  Engr,  Lond — July  i,  1910.  No. 
15560  A. 

MISCELLANY. 
Contracts. 

Standardizing  Public  Works  Contracts. 
R.  Walter  Creuzbaur.  Abstract  of  a  pa- 
per, "The  Necessity  for  Standardizing 
Contracts  of  the  City  of  New  \'ork."  read 
before  the  Nat.  Assn.  of  Comptrollers  and 
Ace.  Officers.  2400  w.  Eng  News — July 
28.  19 10.    No.  16026. 

The  Necessity  for  Standardizing  Con- 
tract Forms.  Condensed  address,  by  R. 
Walter  Creuzbaur,  before  the  Nat.  Assn. 
of  Comptrollers  and  Accounting  Officers. 
2200  w.  Eng  Rec — July  2,  19 10.  No. 
15391. 


ELECTRICAL  ENGINEERING* 


COMMUNICATION. 
Radiotelegraphy. 

The  Chambers  Liquid  Microphone.  F. 
J.  Chambers.  Illustrated  description  of  a 
novel  form  of  transmitter,  describing  prac- 
tical results.  1500  w.  Elect'n,  Lond — 
July   15,  1910.     No.  15894  A. 

A  New  System  of  Wireless  Telegraphy. 
Illustrated  description  of  the  Bcllini-Tosi 


apparatus.  15(X)  w.  Sci  Am  Sup — July 
16.  1910.     No.  15600. 

A  Wireless  Telegraph  Station.  Edward 
H.  Guilford.  Explains  how  to  construct 
a  1000  miles  receiving  station.  Ills.  2000 
w.  Sci  Am  Sup— July  23,  1910.  Serial. 
1st  part.     No.   15810. 

Wireless  Telegraphy  (La  Telegraphic 
sans  Fil).    S.  Van  Mierlo.    A  general  re- 
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view  of  theory,  practice,  apparatus,  sys- 
tems, etc.,  with  statistics  of  established 
stations.  Ills.  4500  w.  Bui  Sci  d  I'Assn 
d  Eleves — April,  1910.     No.  15700  D. 

Telantograph. 

The  Walbrook  Telewriter  Exchange. 
Describes  an  exchange  connected  to  about 
50  subscribers  in  London.  Ills.  1000  w. 
felect'n,  Lond— July  i,  1910.    No.  1552.3  A. 

Telegraphy. 

American  Telegraph  Engineering — Notes 
on  History  and  Practice.  William  Maver, 
Jr.,  and  Donald  McNicol.  Gives  a  resume 
of  the  early  history  of  telegraph  practice 
in  x\merica.  and  describes  features  of  pres- 
ent practice.  12000  w.  Pro  Am  Inst  of 
Elec  Engrs— July.  19T0.    No.  15282  F. 

Developments  in  Telegraphy  and  Tele- 
phony. Sir  John  Gavey.  Abstract  of  the 
"James  P^orrest"  lecture  before  fhe  Inst. 
of  Civ.  Engrs.  A  review  of  the  rapid  and 
important  developments  in  the  service. 
4000  w.  Elec  Engr,  Lond— July  i,  iQio. 
Serial.     T»t  part.    No.  15512  A. 

Modern  Submarine  Telegraphy.  Sid- 
ney G.  Brown.  Lecture  at  the  Roy.  Inst. 
Illustrates  and  describes  tlic  submarine 
cable  and  its  electrical  properties,  mechan- 
ical difficulties,  the  instruments  that  work 
the  cables,  etc.  7000  w.  Nature— July  7, 
19 10.     No.   15655  A. 

Telephony. 

i  he  History  of  the  Telephone.  Herbert 
N.  I'asson.  iMrst  of  a  scries  of  articles 
dealing  with  the  telephone  and  telephone 
system.  3500  w.  I'^lec  Rev,  N  Y— July  9, 
1910.     Serial,     isl  i)art.     No.  15488. 

DISTRIBUTION. 
Switches. 

Varied  A[)plications  oi.  Tumbler  Switch- 
es. J'lwart  P>.  Walker.  Describes  a  few 
interesting  api)licati(ms.  5^^>  w.  Can  Elec 
News — Jnlv.   1010.     No.  15446. 

DYNAMOS  AND  MOTORS. 
A.  C.  Dynamos. 

All  JniprMvcmcnt  in  Single-Phase  .M- 
ternators.  i'rof.  C.  Pichel-Maycr.  Ab 
stract  translation  from  Elcclrolccluiisilic 
/fit.  Describes  means  of  avoiding  dan- 
gerous pressures  and  of  making  ihe  factor 
of  safety  equal  to  th:U  of  polvpliase  ma- 
chines. i2rK)  w.  I-'lect'ii,  Lond— June  24. 
I9FO.     No.  15520  A. 

The  Comf)oniuling  of  Alternators.  A. 
Blondel.  Slightly  abbreviated  from  lUil. 
dc  la  Snc.  Int.  des  lilcctns.  Describes  the 
author's  system  and  gives  detail  installa- 
tions and  test  results.  25(Xi  w.  I'-Iecl'ii. 
Lond  -Jnlv  15.  i<)io.  No.  l^>**)^  A. 
A.  C.  Motors. 

Ihr  Scherbius  Mf>tor  and  Some  Meth- 
ods of  Working  It  in  Cascade  with  In- 
duction MfUors.  Ueginnld  (>.  Kapp.  Shows 
how  this  motor  h:is  been  used  (o  impar;' 
to  tlie  inchntion-motor  the  df^sircd  varia- 

Ills. 


ble-specd     ch.iracteriMic.      Ills.      5000     w. 
Elect'n,  Lond— July  8.  1910.    No.  15661  A. 

H\'  supply  copits  of  thcsi  articles.     Set  page  y66 


Induction  Motors. 

Space  Distribution  of  Magnetomotive 
Force.  B.  B.  Brackett.  A  s-tudy  of  the 
magnetizing  current  in  the  three-phase  in- 
duction motor.  1500  w.  Elec  Wld — July 
28,  19 10.    No.  16022. 

See  also  A.  C.  Motors,  under  Dynamos 
AND  Motors, 
Motor  Reversing. 

Reversing  Motors.  J.  S.  McKee.  Gives 
curves  showing  the  operation  in  motor  re- 
versing under  stated  conditions,  and  facts 
related.  1500  w.  Sci  Am  Sup — July  16, 
1910.  No.  15599- 
Starting  Rheostats. 

Method  of  Calculating  Starting  Rheo- 
stats for  Continuous-Current  Motors 
(Metodo  per  Calcolare  i  Reostati  d'Avvia- 
mento  dei  Motori  a  Corrente  continua). 
Carlo  Righini.  Mathematical  demonstra- 
tion. Ills.  2000  w.  Industria — June  5, 
T910.  No.  I575S  D. 
Synchronizing. 

The  Sensitiveness  of  Synchronizing  Ap- 
paratus. J.  Teichmiiller.  Abstract  trans- 
lation from  Elcktrotechnische  Zeit.  Il- 
lustrates systems  of  connection  and  exam- 
ines their  sensitiveness.  1200  w.  Elect'n. 
Lond — June  24,  1910.  No.  15522  A. 
Voltage  Regulation. 

The  New  Wolff  Regulating  System  for 
Hydroelectric  Plants  ( Das  neue  Wolffsche 
Reguliersystem  fiir  hydroelektrische  Kraft- 
anlagcn).  F.  Simmerding.  Detailed  de- 
scription of  the  apparatus.  Ills.  1500  w. 
IClektrotech  u  Maschinenbau — June  12, 
1910.     No.  15044  D. 

ELECTRO-CHEMISTRY. 

Corrosion. 

The  Corrosion  of  Iron  and  Steel.  Re- 
port of  Conunittee  A5  of  the  American  So- 
ciety for  Testing  Materials.  4000  w.  Eng 
Rcc— July  9,  1910.    No.  15451. 

The  Formation  of  Rust  (La  Formation 
de  la  Rouille).  G.  Bresch.  A  review  of  the- 
ories of  iron  corrosion.  Ills.  4500  w.  Rev 
(Ic  Met.il-    Jmie,  1010.     No.  15711   E  +  V. 

Electric  Furnaces. 

Current'  and  Voltage  Conditions  in  the 
I'Tectric  Furnace  (Ucbcr  Strom-  und 
Spannungsverhaltnisse  im  elektrischen 
Ofen).  Walter  Conrad.  Read  at  the  Diis- 
seldorf  Congress.  .\  discussion  of  the  ap- 
plication of  energy  in  electric  furnaces. 
Ills.  2200  w.  Stahl  u  lusen — June  22, 
i()io.      \o.    1577<)  D. 

Electrodes. 

A  Graphite  Catht)de  Dish.     J.  W.  Tur- 

•  rentine.  Abstract  of  paper  before  the  Am. 
I'.lec.-Chem.  Soc.  Dcscrilx's  sitnple  graph- 
ite electrodes  designed  for  use  in  place 
of  platimim  as  insoluble  electrodes  in 
electrochemical  experiments.  KeiK^rts  ex- 
periments with  a  graphite  dish  intended 
to  supplant  the  Classen  platinum  dish. 
1500  w.  I'.lcct'n,  Lond— June  24,  1910- 
No.  15531  A. 
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ELECTRO-PHYSICS. 
Air  Strength. 

1  lie  J'.lcctrio  SlrciiKth  of  Air.  J.  H. 
W  hiti'licuJ.  Dcsorihcs  .in  iiivostipation  to 
develop  all  necnrate  nielliod  of  rictermiii 
inp  the  electric  streiiRth  of  air  in  the 
neighborhood  of  round  wires,  and  its  ap- 
plication. 8ooo  w.  Pro  Am  Inst  of  IClec 
Mngrs — July,   loio.     No.   15273  F. 

Alternating  Currents. 

Vector  I'ower  in  Alternating-Current 
Circuits.  A.  K.  Kennellv.  Aims  to  indi- 
cate the  limitations  under  which  power  in 
an  alternatinp-current  circuit  mav  be 
treated  as  a  stationary  vector,  to  extend 
the  technology  of  vector  a.  c.  quantities. 
to  combat  the  use  of  the  terms  "wattless 
power"  and  "wattless  current,"  and  to 
offer  a  plea  for  standardization.  Dia- 
grams. 7000  w.  Pro  Am  Inst  of  Elec 
Engrs — July,  iQio.     No.  15272  F. 

Commutation. 

Commutation  (La  Commutation).  Ma- 
rius  Latour.  A  continuation  and  conclu- 
sion of  the  author's  previous  communica- 
tion. Ills.  6000  vv.  Bui  Soc  Int  des  Elecns 
— June.  7QIO.     No.  15708  F. 

High-Frequency  Discharges. 

Experiments  on  the  Destructive  Effects 
of  High-Frequency  Oscillating  Discharges 
(Quelques  Experiences  sur  les  I^>ffets  dis- 
tructifs  des  Dccharges  oscilliantes  de 
grand  Frequence).  M.  Court'ois.  De- 
scribes the  experiments  and  illustrates  the 
results.  2000  w.  Bui  Soc  Int  des  Elecns 
— June.  1910.    No.  15707  F. 

Induction. 

The  Simplification  of  Electrical  Theories 
(Beitrage  zur  Vereinheitlichung  elek- 
trischer  Theorien).  Hermann  Zipp.  An 
attempt  to  simplify  the  theory  of  all  kinds 
of  apparatus  in  which  energy  transforma- 
tion occurs  by  means  of  magnetic  fluxes. 
Ills.  Serial,  ist  part.  4000  w.  Elcktro- 
tech  u  Maschinenbau — June  19,  1910.  No. 
I.S045  D. 

Physiological  Effects. 

The  Physiological  Tolerance  of  Alter- 
nating-Current Strengths  Up  to  Frequen- 
cies of  100.000  Cycles  per  Second.  A.  E. 
Kennelly  and  E.  F.  W.  Alexanderson.  Re- 
ports a  series  of  tests  relating  to  the  phvs- 
iological  tolerance  of  a.  c.  of  hig'h  fre- 
quencies. t8oo  w.  Elec  Wld — July  21, 
TQio.  No.  15828. 
Spark  Gaps. 

Short  Spark  Gaps.  D.  Owen.  Gives  re- 
sults of  research  work.  2200  w.  Elect'n, 
Lond — July  i,  1910.     No.  15525  A. 

GENERATING  STATIONS. 
Accumulators. 

The  Use  of  Storage  Batteries  in  Direct- 
Current  and  .Mternating  Current  Central 
Stations.  R.  Werkner.  Abstract  transla- 
•tion  from  fJcktrotcchnick  uud  Mnschiucu- 
hau.  Discusses  the  relation  of  storage 
batteries  to  the  difTcrent  systems  of  gen- 


eration  and   flistribution.      2000  w.      Elec 
Rev,  N  \  — July  23,  1910.     No.  15869. 

See   also   Boosters,   under   Generating 
St.ations. 
Boosters. 

The  luitz  Reversible  Booster  and  the 
Chloride  Accumulator  at  the  Blackburn 
Electricity  Works.  Illustrates  and  de- 
scribes the  successful  operation  of  an  ICntz 
booster  batterv  <  r.nibination.  1800  w.  Elec 
Rev,  Lond — Julv  8,  19 10.    i\o.  15659  A. 

Central   Stations. 

I'Jectricitv  Supply  in  Dundee,  Scotland. 
Robert  L.  Reid.  .\u  illustrated  account 
of  the  new  high-tension  svstem.  4000  w. 
Elec  Rev,  N  V — July  2,  1910.  Serial,  ist 
part.     No.   15,1^1. 

See  also  Refuse  Disposal,  under  CIVIL 
ENGINEI-:RING.  Municipal. 

Construction. 

Rein  forced-Concrete  Construction  for 
Electric  Light' and  Power  Plants  Clnstalla- 
tion  elektrischer  Licht-  und  Kraftanlagen 
in  Eisenbetonbauten).  Siegfried  Ebell. 
Discusses  the  applicability  of  this  mate- 
rial to  various  parts  of  the  construction. 
Ills.  2500  w.  Beton  u  Eisen — June  10, 
19 10.  No.  15934  E. 
Costs. 

See  also  Blast'-F"urnace  Gas.  under  MIN- 
ING  AND   METALLURGY.   Iron   and 
Stf.f.l. 
Economics. 

Commercial  Progress  of  Electricity  Un- 
dertakings. H.  Collings  Bishop.  Read  be- 
fore the  Munic.  Elec.  F.ngrs.  Assn.,  Glas- 
gow. Discusses  the  development  of  the 
commercial  side,  methods,  etc.  4000  w. 
I^lec  Engr,  Lond — July  15,  1910.  No. 
15888  A. 

See  also  Central  Plants,  under  ME- 
CHANICAL ENGINEERING,   Heating 

AND   COOTJNG. 

Hydroelectric. 

A  General  Review  of  Hydroelectric  En- 
gineering Practice.  Frank  Koester.  This 
fifth  article  of  a  series  discusses  high- 
tension  transmission  lines  and  apparatus. 
Ills.  4.500  w.  iMigineering  Magazine — 
August,  1910.    No.  i5fX)0  B. 

The  Construction  of  the  Great  Western 
Power  Plant.  Illustrated  description  of 
construction  work  in  California,  explaining 
conditions.  2500  w.  Eng  Rec — July  16, 
1910.     No.  15631. 

Power  Developments  of  the  Lehigh  Val- 
ley Transit  Company.  Explains  the  con- 
solidation of  four  railway  systems  under 
this  name,  and  the  general  power  arrange- 
ments, illustrating  and  describing  the  Al- 
lentown  power  plant,  and  generating 
equipment.  2500  w.  Elec  Ry  Jour — July 
30.   19 10.     No.   i(x>34. 

The  Trient  Electrical  Works  (Die 
.  Elektrizitatswerke  der  Stadt  Trient). 
Ernst  Rudolph.  Illustrated  detailed  de- 
scription of  the  water-power  development 
of  this  Austrian  city.     Serial.     I5t  part. 


W9  supply  copies  of  these  articles.     See  page  g66. 
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3000  w.      Elektrotech   u   Maschinenbau — 
June  26,   1910.     No.  15946  D. 

The  Tuiliere  Hydro-Electric  Plant  on 
the  Dordogne,  and  Energy  Distribution  in 
the  Region  of  the  Southwest  (L'Usine  hy- 
dro-electrique  de  Tuiliere  sur  la  Dordogne 
et  la  Distribution  de  I'Energie  electrique 
dans  la  Region  du  Sud-Ouest).  Albert 
Claveille.  An  exhaustive  detailed  descrip- 
tion. Ills.  3.3000  w.  Ann  d  Fonts  et 
Chaussees — 1910 — III.    No.  15742  E  +  F. 

The  Straschin-Prangschin  Dam  and 
Power  Plant  (Die  Talsperre  und  das 
Ueberland-Kraftwerk  bei  Straschin-Prang- 
schin). A.  Behrendt  and  H.  Bokenkamp. 
Describes  an  extensive  power  development 
near  Danzig.  Germany.  Ills.  10500  w. 
Zeit'schr  d  Vcr  Deutscher  Ing — June  25, 
19 10.    No.  15957  D. 

Sec  also  Irrigation,  under  CIVIL  EN- 
GINEERING, Water  Supply. 
Isolated  Pliants. 

Isolated  Industrial  Generating  Installa- 
tion. Albert  L.  Clough.  Plan  and  de- 
scription of  the  steam  turbo-generator  and 
induction-motor  equipment  of  Amoskeag 
textile  mills.  2500  w.  Elec  Wld — July 
28,  iQio.  No.  16020. 
Rates. 

Rate  Making  for  Public  Utilities.  Percy 
H.  Thomas.  Discusses  the  decision  of  the 
R.  R.  Commission  of  Wis.  in  the  case  of 
the  State  Jour.  Printing  Co.  vs.  the  Madi- 
son Gas  &  Elec.  Co.,  rendered  March  8, 
lOTO.  5000  w.  Elec  Jour — July,  1910.  No. 
i5«s.r  ■ 

Sale  of  Electrical  Energy  by  the  Cen- 
tral Colorado  Power  Company.  Discusses 
the  rates  and  methods  of  charging  for  re- 
tail service.  1200  w.  Elec  Wld — July  28, 
I')  10.  No.  I(K)23. 
Switchboards. 

Alternating-Current  Industrial  Pnwer- 
Plant  Switchboards.  Warren  H.  Miller. 
Aims  to  show  what  can  be  done  with  sim- 
ple a.  c.  boards  for  various  classes  of 
service.  Ills.  2500  w.  Elec  Rev,  N  Y — 
July  23,  1910.  Serial,  ist  part.  No.  15870. 
LIGHTING. 
Arc  Lamps. 

Flaming  Arc  Lamps.  Newton  Harri- 
son. I'^xijlains  the  means  of  producing 
light  in  arc  lamps,  how  flamitig  arc  lami)s 
burn  in  circuit,  and  the  conditions  of  use. 
2500  w.  Cent  Sta— July,  10 10.  No.  15422. 
Incandescent  Lamps. 

riie  Tungsten  L.imp  .Sitiiation  in  France. 
Warren  It.  Miller.  A  report  of  the  rapid 
introduction  of  tungsten  lam|)S  in  Paris. 
1500  w.      Elec   Wld— J"W   7.    1910.      No. 

LS483. 

Tests  of  Tmigsten  Limi)s  (Untcrstich- 
ungcn  an  Wolfram-Lampen).  Alois  Rer- 
ninger  and  Robert  Schuster.  T^etailcd  re- 
sults of  tests  at  the  Imperial  Technologi- 
cal Institute.  Vienna.  Ills.  Serial,  ist 
part.  3000  w.  F.lektrotechnikcr— June  10, 
1910.    No.  159.3^  I^- 


An  Advance  in  the  Construction  of 
Glow-Lamp  Fittings  (Ein  Fortschritt  im 
Bau  von  Gliihlampenarmaturen).  M. 
Gerstmeyer.  Describes  recent  improve- 
ments in  lamp  sockets.  Ills.  Serial,  ist 
part.  1500  w.  Elektrotech  Rundschau — 
June  23,  1910.  No.  15942  D. 
Mercury-Vapor  Lamps. 

Practical  Notes  on  Illumination  by 
Cooper-Hewitt  Mercury  Lamps.  L. 
Crouch.  Remarks  on  the  Heraeus  quartz 
mercury  vapor  lamp,  and  the  points  in 
which  it  is  superior  and  inferior  to  the 
Cooper-Hewitt,  giving  costs  of  installing 
and  operating  mercury  vapor  lamp  equip- 
ments, etc.  1400  w.  Elec  Rev.  Lond — 
July  15,  1910.  Serial.  ist  part.  No. 
1 5801  A. 
Photometry. 

Carbon  Filament  Lamps  as  Photometric 
Standards.  E.  B.  Rosa  and  G.  W.  Middle- 
kauf¥.  Describe  a  recent  study  made  of 
the  performance  of  carbon  tllament  electric 
lamps  as  photometric  standards.  An  ac- 
count of  work  of  the  Bureau  of  Standards. 
Ills.  4500  w.  Pro  Am  Inst  of  Elec  Engrs 
— July.  1910.    No.  15279  F. 

A  New  Form  of  Direct-Reading  Can- 
dle-Power  Scale  and  Recording  Device  for 
Precision  Photometers.  George  W.  Mid- 
dlekauff.  Describes  the  new  a'pparatus 
in  use  in  the  United  States  Bureau  of 
Standards.  3000  w.  Elec  Wld — July  21, 
1910.     No.   15827. 

The  Measurement  of  Surface-Bright- 
ness. J.  S.  Dow.  Illustrates  and  describes 
the  Dow-Mackinney  photometric  instru- 
ment an<l  its  use.  25<x)  w.  IClec  Rev. 
N  Y — July  16,  1 9 10.  No.  15640. 
Street. 

Public  Lighting  from  a  Municipal  Point 
of  View.  Jacfjues  .'\badv.  Abstract  of  a 
paper  read  before  the  Inst,  of  Gas  Engrs. 
Discusses  the  relative  merits  of  street 
lighting  contracts  in  vogue,  favoring  the 
buying  by  light  value.  Considers  the  loca- 
tion of  lamps,  distribution  of  light  and 
related  subjects.  6500  w.  Elcct'n,  Lond — 
July  8.   10 ro.     No.  i^6(yo  A. 

MEASUREMENT. 

Alternating  Current. 

Some  ReciMil  Developments  in  I'.xact  .\1- 
ternating-Ctirrent  Measurements.  Clavton 
H.  Sharp  and  William  W.  Crawford.  De- 
scribes certain  new  methods  and  appa- 
ratus. Ills.  ()5a)  u.  Pro  Am  lust  of 
I'lei-  l''ngrs  Jul.\,  M)lu.  No.  l5-8o  I''. 
Galvanometers. 

Clalvanometer  for  A.  C.  Circuits.  Dr. 
W.  !•:.  Sum|)ner  an<l  W.  C.  S.  Phillip.s.  Ab- 
stract of  paper  and  di.'icussion  bef«>rc  the 
Phys.  Soc.  of  London.  Describes  a  gal- 
vanometer by  means  of  which  inductances 
and  capacities  can  be  compared  by  bridge 
methods  as  accurately  as  it  is  possible  to 
compare  resistances.  1500  w.  Elec  Engr, 
Lond— July  15,  1910.    No.  15889  A. 
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Hysteresis. 

Majjnctic  Hysteresis,  Mort<>n  G.  IJovd. 
Treats  oi  the  latest  methods  of  measuring 
magnetic  (juality  in  jfeneral  and  in  jiartie- 
ular  the  losses  which  occur  in  iron  and 
iron  alloys  when  placed  in  alternating  and 
rotary  magnetic  fields.  5.S00  w.  Jour  Vv 
Inst — July.  igio.  No.  15846  1). 
Insulator  Testing. 

Mechanical  'J'ests  of  Insulator  Porcelain 
and  (ilass.    Ralph  P.  Clarkson.     An  illus- 
trated report  of  experimental  tests.     1500 
w.    Elec  Wld — July  7,  iqio.    No.  15482. 
Laboratories. 

The  Arrangement' of  I^xperimenlal  VAvc- 
trical  Circuits  for  Laboratories.  W.  P. 
Stcinthal.  Abstract  of  paper  before  the 
Inst,  of  Elec.  Enj2:rs.  Discusses  the  re- 
quirements and  describes  tlie  arrangement 
of  circuits,  and  switch  and  pins'  boards. 
Ills.  4500  w.  Elect'n,  Lond — June  24, 
iqio.  No.  15516  A. 
Meters. 

Investigating  Manufacturing  Operations 
with  Graphic  Meters.  C.  W.  Drak?.  On 
the  use  of  these  meters  to  giye  continu- 
ous records,  illustrating  by  examples.  Ills. 
2000  w.    Elec  Jour — July,  iqio.    No.  158^2. 

Some  Notes  on  Meters  of  the  Thom- 
son-Houston Type.  Paul  May.  Abstract 
translation  from  Elcktrotcchnische  Zcit. 
Notes  showing  methods  of  reducing  the 
■depreciation  of  these  meters.  1700  w. 
Elect'n.  Lond — July  i.  iqio.  No.  15524  A. 
Motor  Testing. 

See  Dynamometers,  under  MECHANI- 
CAL ENGINEERING.  Measurement. 
Permeameters. 

A  Comparison  of  Magnetic  Permeame- 
ters. Charles  W.  Burrows.  Reports  an  in- 
vestigation made  to  determine  what  agree- 
ment exists  between  magnetic  data  of  dif- 
ferent experimenters  working  with  differ- 
ent apparatus.  2000  w.  Elec  Rev,  N  Y — 
July  16.  IQIO.  No.  15638. 
Transformer  Testing. 

Indirect  Testing  of  Instrument  Trans- 
formers by  High-Tension  Current  (Prova 
indiretta  dei  Trasformatori  di  Misura  per 
forti  Intensiita  di  Corrente).  Angelo  Bar- 
bagelata.  Mathematical  discussion  of  the 
method.  Ills.  2000  w.  Monit  Tech — June 
10.   IQIO.      No.   15750  D. 

Sec    also     Shop    Practice,    under    Ml'% 
CHANICAL  ENGINEERING.  M.\chine 
Works  and  Ecu n dries. 
Tuning  Forks. 

The  Electric  Tuning  Eork  (Contribution 
a  la  Technique  dc  TElectro-Diapason).  A. 
Ciuillet.  A  technical  discussion  of  tuning- 
fork  circuit  breakers  and  their  uses.  Ills. 
6000  w.  Tech  Mod — June,  iqio.  No. 
i:;722  D. 
Units. 

The  International  Electrical  Units  t8q3- 
iqio.  E.  B.  Rosa.  A  review  of  the  work 
that  has  been  done  toward  establishing 
international  electrical  units.    4000  w.    Pro 

We  subt>lv  cobies   of   these 


Am  Inst  of  Elec  Engrs — July,  iqio.     No. 
i5-'84    1'. 

Wheatstone  Bridge. 

The  Design  of  a  Quick- Acting  Wheat- 
stone  Bridge.  Charles  R.  Underbill.  Illus- 
trated description  of  an  instrument  which 
has  given  great  satisfaction  for  accurate 
use.  70(j  w.  Elec  Wld — Julv  7.  iqio.  No. 
] 5484. 

POWER  APPLICATIONS. 

Heating. 

i*Lleclric  Heating  and  Pyrometry.  Ab- 
stract of  the  Tyndall  lecture  delivered  by 
Prof.  J.  A.  Eleming  at  the  Royal  Institu- 
tion. Discusses  methods  of  electric  heat- 
ing. Ills.  3500  w.  i^ngng — June  10,  iqio. 
No.   15500  A. 

TRANSMISSION. 

Conduits. 

Improvements  Suggested  in  Under- 
groun<l  Conduit  Construction  for  Large 
Transmission  Systems,  Edw.  N.  Lake. 
Suggests  improvements  with  reference  to 
the  new  ideas  of  isolation  and  protection 
of  the  cables  for  which  the  conduits  are 
built.  Ills.  12800  w.  Jour  W  Soc  of 
Engrs — June,  iqio.     No.  15857  D. 

Gas  h^xplosions  in  an  I'llectric  Conduit. 
New  York  City.  A.  A.  Breneman.  De- 
scription and  discussion  of  the  cause, 
showing  that  a  good  and  continuous  sys- 
tem of  ventilation  is  essential.  3500  w. 
I'jig  News — July  14,  IQIO.    No.  I55Q2. 

Fault  Location. 

Localization  of  Faults  on  Underground 
Mains.  W.  A.  Toppin.  Abstract  of  paper 
read  before  the  Glasgow  Sec.  of  the  Inst, 
of  Elec.  Engrs.  Describes  a  simple  meth- 
od of  locating  earth  leakages  and  the  ap- 
l)aratus  used.  2500  w.  Elect'n,  Lond — 
Julv  15,  IQIO.     No.  158Q2  A. 

Insulators. 

An  Experimental  Research  on  Glass 
and  Porcelain  Insulators  (Ricerche  speri- 
mentali  sugli  Isolatori  di  Vetro  e  di  Por- 
cellana).  Gino  Rcbora.  Reports  results 
of  tests.  2500  w.  Monit  Tech — June  30, 
iQio.    No.  15753  D. 

Line  Construction. 

Construction  of  135.000- Volt  Transmis- 
sion into  Flint  and  Battle  Creek.  Mich. 
Brief  descriptive  account  of  a  develop- 
ment on  the  Au  Sable  River.  1000  w. 
Elec  Wld— July   14.   iQio.     No.  15.587. 

High-Tension  Railway  Crossings  (Kreuz- 
ungen  von  iMsenbahnen  durch  Hochspan- 
nungsleitungen).  R.  LHbricht.  Discusses 
mast  construction  and  wire  suspension. 
Ills.  2000  w.  IClek  Kraft  u  Bahnen — 
lune  4.  IQIO.  No,  15Q36  D. 
Line  Design. 

1  ow  Tension  I'eeder  Systems  for  Street 
Railways.  R.  H.  Rice.  Explains  the  meth- 
ods used  in  calculating  the  feeders,  show- 
ing the  general  results  obtained  on  the 
street  railway  systems  of  Chicago.  4500 
w.  lour  W  Soc  of  Engrs — June.  iqio. 
No.  15856  D. 

articles.      See  page  066. 
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Poles. 

Poles  and  Pole  Lines.  F.  L.  Rhodes. 
Read  before  the  N,  Eng.  Tel.  Soc.  Con- 
siders the  most  economical  pole  for  use  in 
each  section,  rates  of  increase  in  stren^h, 
preservatives,  line  wire,  etc.  4000  w.  Can 
Engr — July  21,   19 10.      No.   15865. 

See  also  Timber  Preservation,  under 
CIVIL   ENGINEERING.   Materials   of 

COXSTRUCTIOK. 

Substations. 

Distribution  of  Energy  in  Colorado.  Il- 
lustrates and  describes  the  substations  of 
the  Central  Colorado  Power  Company. 
1800  w.  Elec  Wld — June  30,  1910.  No. 
15.3.S6. 
Toronto. 

Toronto's  Electrical  Dis-tribution  Sys- 
tem. H.  C.  Barber.  Illustrated  descrip- 
tion of  a  system  using  underground  distri- 
bution in  congested  sections.  1000  w.  Can 
VAcc  News — July,  1910.  No.  15449. 
Transformers. 

Determination  of  Transformer  Regula- 
tion Under  Load  Conditions  and  Some  Re- 
sulting Investigations.  Adolph  Shane.  Ex- 
plains a  direct  method,  as  well  as  an  ac- 
curate calculated  method,  of  checking  the 
results  with  particular  transformers,  points 
out  errors  in  the  ordinary  method,  giving 
the  causes.  4000  w.  Pro  Am  Inst  of  Elec 
I'-ngrs — July,  19 10.     No.  15274  F. 

Transformers  in  Thrce-Phase  Circuit's. 
I.  Current  and  Voltage  Relations  in  Open- 
Delta  Connections.  R.  G.  Lafite.  II.  Cur- 
rent Relations  in.  and  Power-Factor  of. 
an  Unbalanced  'J'hree-Phase  Circuit.  R. 
K.  McMaster.  Clears  up  difficult  points. 
and  gives  simple  methods  of  determining 


the   currents   and   power-factor.      2000  w. 
Elec  Wld — June  30,  1910.     No.  15359. 
Voltage  Regulation. 

Notes  on  Transmission  Line  Regulation. 
P.  M.  Lincoln.  Describes  a  method  of  ap- 
proximating transmission  line  regulation 
which  has  been  of  use  and  is  sufficiently 
accurate.  3000  w.  Can  Engr — July  14. 
1910.     No.  15637. 

MISCELLANY. 

Fire  Alarms. 

Automatic  Fire  Alarms.  Remarks  on 
the  conflict  of  interests  between  tlie  in- 
surance companies  and  the  public,  especial- 
ly relating  to  conditions  in  London.  2500 
w.  Elec  Rev,  Lond — July  i,  1910.  No. 
15515  A. 

Inspection. 

Report  of  H.  M.  Electrical  Inspector  of 
Factories,  Information  from  the  annual 
report'  of  G.  Scott  Ram.  Also  editorial. 
Ills.  6500  w.  Mech  Engr — June  24,  19 10. 
No.  T5529  A. 

Insulating  Materials. 

Gutta-Percha  and  Substitutes.  Informa- 
tion concerning  the  production,  manufac- 
ture and  commercial  uses  of  gutta-percha, 
balata,  jelotong,  and  other  substitutes. 
2000  w.    Sci  Am  Sup — July  2,  1910.     No. 

15404. 
Insulating  Oils. 

Dielectric  Strength  of  Oil.  II.  W.  To- 
bey.  Outlines  some  of  the  more  important 
characteristics  of  oil,  with  special  refer- 
ence to  dielectric  strength,  giving  results 
of  extensive  tests.  Ills.  5500  vv.  Pro 
Am  Inst  of  Elec  Engrs — July,  1910.  No. 
15278  F. 


INDUSTRIAL  ECONOMY* 


Depreciation. 

JX'preciation.  (leorgc  Johnson.  Dis- 
cusses nielliods  of  providing  for  shrinkage 
in  value.  2500  w.  Elec  Rev,  Loiul — June 
24,  19 10.     No.  1 55 1 3  A. 

The  lithics  of  Allowances  for  Depre- 
ciation. L.  S.  Randolph.  Discusses  three 
possible  general  policies  and  their  physical 
aiul  financial  effects.  i.S<x)  w.  Engineer- 
ing Magazine — Aug..   i<)i().     No.   i()<)oi    \\. 

Depreciation  and  Maintenance  Costs  in 
I'actory  Operation  (.Xbschreibungen  imd 
Instandhaltungskosteu  in  Fabrikbetrieb- 
eji).  Jul.  II.  West.  Discusses  methods  of 
making  depreciation  allowances,  account- 
ing, etc.  45fX)  w.  Tech  u  Wirt  — June, 
1910.  No.  I59f)0  1). 
Designing. 

Cost  in  I'Jigiiuering  Design,  h'dit  >rial 
on  the  necessity  of  draughtsmen  studying 
carefully  the  cost  without  impairing  the 
etliciency.  1800  w.  ICngng — July  8,  1910. 
No.  1567.S  A. 


Education. 

Applying  an  Industrial  System  for  I''ffi- 
ciency  in  Technical  Instruction.  S.  1*!.  Slo- 
cum.  Read  before  the  Soc.  for  the  Pro. 
of  Engng  Ed.  Shows  how  the  Taylor  sys- 
tem of  shop  management  may  be  used  ef- 
fectively in  this  lield.  2(xx)  w.  Eng  News 
— July  7,  1910.     No.  15411. 

Co-operative  iMigineering  I*!ducation. 
Herman  Schneider.  I'Vom  a  paper  reail 
before  the  Soc.  for  the  Pro.  of  iMigng.  lul. 
J\xpl.iins  the  system  of  the  University  of 
Cincinnati.  3000  w.  Ry  Age  Gaz — July 
15.  1910.    No.  15613. 

Hroader  View  of  Industrial  Education. 
Dexter  S.  Kimball.  An  expression  of  the 
writer's  views  in  regard  to  the  system  that 
promises  the  best  results.  3000  w.  .\m 
Mach— Vol.  33.     No.  2Q.     No.   I5(x)5. 

Economic  Seminary  of  the  Herlin  i'ech- 
nical  High  School  (Das  volkwirlschaft- 
liche  Seminar  der  kgl.  Technischen  Iloch- 
schule  zu  Berlin).    C.  Walther.    Discusses 


M^k'  supply  copies  of  these  articles.     Hcc  page  966. 
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the  orR^riiiization  for  iiislrtutioii  in  eco- 
nomics and  socioloRy,  2200  w.  Tech  n 
Wirt — June,  1910.    No,  15959  D. 

The  Dan/i^:  Technical  IliKli  School 
(Die  Technischc  lloclischnlc  /u  Dan/i^). 
R.  Rossler.  A  review  t)f  its  develop- 
ment, coiuses,  methods,  equipment,  etc. 
Ills.  ij(xxi  w.  Zeitschr  d  Ver  Deiitsclier 
Intj— Jnm-  25,  kjio.  No.  I5f;55  1). 
Engineering. 

The  Oualilies  for  Success  in  ]*'.nKinecr- 
in,u.  Dr.  ]ra  N.  Jlollis.  Address  hcfore 
the  Class  of  1910,  Worcester  Polytechnic 
Institute.  6500  vv.  Jour  Worcester  Poly 
Inst — July,  1910.     No.   158 19  C. 

The  Kngineer's  Duty  as  a  Citizen. 
Cieorge  W.  Melville.  Address  at  the  At- 
lantic City  meeting-  of  the  A.  .S.  M.  \\. 
Calls  attention  to  the  improvements  due 
to  the  engineering  profession,  their  impor- 
tant part  in  the  present  life,  and  their 
duty  to  take  an  active  part  in  everything 
afTecting-  the  common  good.  2500  w.  Jour 
Am  Soc  of  Mcch  Engrs — July,  19 10.     No. 

Engineering  Commissions. 

Special  Engineering  Commissions,    Edi- 
torial discussion  of  commission  work  and 
the  principles  governing'  it.    2500  w.     Eng 
News — July  21,  1910.     No.  15807. 
Exhibitions. 

Tlie  Brussels  Universal  Exposition,  1908 
( L'Exposition  universelle  dc  Bruxcllcs, 
23  Avril-Ocfober,  1910).  L.  Ramakers.  A 
general  description  of  the  grounds,  build- 
ing:s,  and  exhibits.  Ills.  3000  w.  Genie 
Civil — June  11,  1910.  No.  15735  D. 
Filing  Systems. 

Indexing  System  for  Boiler  and  Plate 
Metal  Shops  Covering  Blue  Prints,  Trac- 
ings, and  Batteries.  Edwin  E.  Rohrer. 
Describes  a  convenient  method,  showing 
the  advantage  of  system,  1200  w.  Boiler 
Maker — Julv,  1910.  Serial,  ist  part.  No. 
T5.S82. 
Germany. 

East-German  Industry  (Die  ostdcutschc 
Industrie).  W.  John.  Discusses  the  in- 
dustrial development  of  the  eastern  prov- 
inces of  Germanv.  9000  w.  Zeitschr  (1 
Ver   Deutscher   Ing — June  25,   1910.      No. 

15954  1^- 
Labor  Insurance. 

Sickness  and  Death  Rates  in  the  Lcip- 
zic  and  District  Sick  Eund  (Die  Krank- 
hcits-  und  Sterblichkeits-Verhaltnissc  der 
Krankenkasse  fiir  Leipzig  und  Umge- 
gcnd).  Dr.  Bender.  Reports  causes  of 
illness,  distribution  among  various  indus- 
tries, effects  of  alcohol,  etc.  3.500  w.  Tech 
u  Wirt — June,  19 10.  No.  1.5962  D. 
Management. 

The  Twelve  Principles  of  Efficiency. 
Harrington  Emerson.  This  third  article 
of  a  series  discusses  the  first  principle — 
Clearly  Dcfmcd  Ideals.  5.^00  w.  Engi- 
neering Magazine — August,  1910.  No. 
16000  B. 


How  the  I'orenien  Can  Promote  Shop 
];"fticiency.  ('.  L.  .Mdt-n.  One  of  the  ar- 
ticles submitted  in  the  competition  which 
closed  April  15.  Deals  nio.stly  with  the 
proper  treatmeiU  of  emijloyees.  I2(X)  w. 
Ry  Age  Gaz— July  t.   n^io.     ,\o.  i.s.362. 

Overhead  Charges  and  Shop  Output. 
Iloldeii  A.  I'lvans.  Notes  on  good  shop 
management  with  particular  reference  to 
its  relation  to  overhearl  expenses.  3000 
w.  Am  Mach— Vol.  t,!,.  No.  30.  No.  ](}()\\. 

Costs  of  Machine-'J'ool  Operatir,ns  in 
Steain-hjigine.  Manufacturing.  William 
().  Webber.  Gives  facts  showing-  rerluc- 
tion.s  due  to  efficiency  methods.  2000  w. 
Iuig:incerin;?  Magazine— August,  1910.  No. 
i^K)04  li. 
Paraguay. 

J*aragnay  f  .Mededeeling:en  over  Para- 
guay). ^|.  J.  de  Bosch  Kemper.  Dis- 
cusses political  and  industrial  conditions. 
6.^00  w.  De  Ingenieur— June  18,  1910. 
No.  I.^965  D. 

Patents. 

The  Status  of  Alloys  under  the  Patent 
Law  (Ueber  die  putentrechtliche  Stellung 
der  LcRierungen).  Victor  Samter.  Dis- 
cusses the  situation  in  Germany.  Serial. 
1st  part,  i.soo  w.  Giesserei-Zeit — June  i, 
1910.    No.  }^~%)  D. 

Profit  Sharing. 

New  System  of  Profit  Sharing  (Nou- 
vclle  Eorme  de  la  Participation  des  Tra- 
vail leurs  aux  Benefices  industriels).  Syl- 
vain  Perisse.  Suggests  a  system  for  gen- 
eral use  in  France  and  gives  results  of 
its  operation  in  six  establishments.  .5000 
w.  Genie  Civil — June  4,  1910,  No.  15732  D. 

Strikes. 

The  Right  to  Strike:  Its  Limitations. 
Joseph  J.  Feely.  From  an  article  in  the 
X.  Am.  Rev.  An  interesting  discussion  of 
strikes  that  involve  the  public  welfare. 
2500  w.  Ry  Age  Gaz — July  29,  1910.  No. 
16042. 

Trade  Secrets. 

Iradc  Secrets  in  the  Electrochemical 
Industry  (Technische  und  Herstellungs- 
geheimnisse  in  der  elektrochemischen  In- 
dustrie). Di.«^cusses  their  nature  and  im- 
portance and  the  new  German  law  for 
their  i)rotection.  Serial,  ist  part.  1500  w. 
I'.lektrochem  Zeitschr — June,  1910.  No. 
i;7''>r   D. 

Trusts. 

A  Comparison  of  the  American  Iron 
and  Coal  'JVusts  with  the  German  Kartel 
System  (Comparaison  du  Systeme  des 
Trusts  americains  dans  I'lndustrie  du  Fer 
et  de  la  Ilouille  avec  Systeme  allemand 
des  Syndicats  ou  Kartelle).  M.  Pilz.  Ab- 
stracted from  Glikkauf.  11.500  w.  Rev  de 
Mctal^June.  1910.     No,   15713  E  -|-  F. 

Wage  Systems. 

Wage  Systems  in  .\merican  Railway 
Shops  with  Special  Reference  to  the  Santa 
Vq  I'onus  System  (Das  Lohnwesen  in 
amerikanischen  Eisenbahnwerkstatten,  un- 


We  supply  copies  of  these  articles,     iiee  page  <^66. 
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ter  besonderer  Beriicksichtigung  des 
Bonus-Lohnsystems  der  Santa  Fe-Bahn). 
Bruno  Schwarze.  The  first  part  discusses 
the  systems  of  the  B.  &  O.  and  the  Penn- 
sylvania. Forms.  Ills.  Serial,  ist  part. 
4000  w.  Glasers  Ann — June  i,  19 10.  No. 
IS92I  D. 

See  also  same  title,  under  CIVIL  EN- 
GINEERING, Construction. 


Workmen's  Houses. 

The  Ninth  International  Small-Habi-ta- 
tions  Congress,  Vienna,  1910  (Le  IX^  Con- 
gres  international  des  Habitations  a  bon 
Marche,  Vienne,  May-June,  1910).  Mau- 
rice Bellom.  A  report  of  the  proceedings 
of  the  Congress,  dealing  with  the  hous- 
ing of  workmen.  3000  w.  Genie  Civil — 
June   18,   19 10.     No.   15738  D. 


MARINE  AND  NAVAL  ENGINEERING. 


Battleships. 

The  First  Dreadnought.  Letter  from 
William  Boerum  Wetmore,  giving  infor- 
mation and  illustration  of  the  ironclad 
"Onondaga,"  authorized  by  the  U.  S.  Con- 
gress in  186 1.  800  w.  Sci  Am— July  23, 
1910.     No.  15808. 

German  Battleships.  Photographs  and 
information  concerning  four  battleships 
of  the  Dreadnought  'type  now  completed 
for  the  German  Navy.  1000  w.  Engng— 
June  10,  1910.  No.  15499  A. 
British  Navy. 

Progress  of  Warships  and  Machinery 
Under  Construction  in  England.  Half- 
yearly  report  of  progress  in  Great  Britain. 
2500  w.  Engr,  Lontl — July  i,  19 10.  No. 
15.S64  A. 
Cruisers. 

Nincty-four-Foot    Cruiser.       Plans    and 
description.     1200  w.    Rudder — July,  1910. 
No.  15352  C. 
Davits. 

Quadrant     Davit     for     Double-Banked 
Boats.      Illustrated   description"  of   a   new 
design  of  the  Wclin  quadrant  davit.     loou 
w.    I'.ngng — July  i,  1910.    No.  I5.S4.^  A. 
Destroyers. 

T'he  Latest  Turbine  Destroyers  of  the 
French  Navy.  Illustrated  article  giving 
the  main  particulars  of  these  vessels,  and 
describing  details.  Also  rei)orting  the  re- 
sults of  the  different  nvxles  of  propul- 
sion. 3000  w.  Int  Marine  Engng — July. 
19 10.     No.  153O7  C. 

Torpedo  i'oat  Destroyer  I'oUiiicur 
(Torpedoj.'iger  "Voltigeur").  Describes 
and  gives  performance  of  the  recent  ad- 
(li'tions  to  the  I'Vench  Navy.  J^orio  w. 
Scliiffbau— June  8,  1910.  No.  15(X)I  D. 
Electric  Power. 

I'^lectricity  on  Shipboard.  J.  M.  Ilr^lop. 
Abstract  of  a  lecture  delivered  before  the 
luigineering  Society  of  the  ledniical  Col- 
lege of  Sunderland  dealing  with  special 
applications.  4(kk)  w.  C'assier's  Mag — 
July,   1910.     No.   I5^>5()  1». 

K(>gnIation  in  Ivlectrical  Propulsion 
(  kegnliermethoden  fiir  den  eleklriscluii 
Propellerat>trieb).  Alex,  Simon.  De- 
scribes methods  of  regulating  propeller 
speed.  Ills.  2000  w.  SchilTbiu — June  22, 
19 10.    No.  159^)4  D. 

W«  supply  copies  of  these  articles. 


Floating  Cranes. 

The  Development  of  Floating  Cranes 
(Die  Entwicklung  der  Schwimmkrane). 
Herr  Wintermeyer.  Describes  various 
types.  Ills.  4500  w.  Schiffbau — June  8, 
1910.     No.   15900  D. 

Hydroplanes. 

The  Skimming  Boat.  Illustrated  de- 
tailed description  of  the  Miranda  IV,  a 
motor  boa-t  built  by  John  I.  Thornycroft 
&  Co.,  Ltd.  1000  w.  Engr,  Lond — July 
15,   1910.     No.   15977  A. 

Internal-Combustion  Engines. 

Internal-Combustion  Engines  for  Ma- 
rine Use.  W.  R.  Cummins.  Read  before 
the  Inst,  of  Marine  Engrs.,  at  the  Japan- 
British  Exhibition.  An  outline  of  the 
writer's  ideas  concerning  internal-com- 
bustion plants  for  marine  work.  4800  w, 
Mech  Engr — July  i.  1910.    No.  15531  A. 

Marine  Gas  Engines.  Gives  rules  for 
the  survey  of  internal-combustion  engines 
for  marine  purposes,  drawn  up  by  Lloyd's 
Register.  1000  w.  luigr,  Lond — June  24, 
1910.     No.   15554  A. 

Model  Cutting. 

Machine  for  Cutting  Wax  Ship-Models 
at  the  National  Physical  Laboratory.  Il- 
lustrated description  of  the  apparatus  in- 
stalled for  the  mamifacture  of  the  wax 
models  used  for  tests.  1800  w.  Engtig — 
July  8.  1910.     No.   15677  A. 

Oil  Engines. 

180-Krake-l  lorse-Power  Reversible  Ma- 
rine Oil-Engine.  Illustrated  description 
of  an  engine  of  the  4-cvlinder  type,  each 
CNlinder  being  12  ins.  in  diamc'ter.  71x3  w. 
I'.ngng — July  8,  1910.     No.  15673  A. 

Propellers. 

Speed  Propeller  Wheels.  Ilarrv  J. 
Perkins.  An  ex|)lanatory  article  on  the 
design,     construction      and     selection     of 


proper   wheels.      3<x)o   w.      Rudder — July, 
i()i<).     No.   15351   C. 

Ship  Pmpulsioii  bv  Radial  Reaction 
Propellers  (Antrieb  von  Schiffen  mittels 
radialen  Reaktionspropellers).  l*"elix  Lan- 
gen.  Mathematical.  },Siyo  w.  Zeitschr  f 
(1  Gesainte  riubinenwesen — June  10,  1910, 
Xi).  1501J  D. 
Propulsion. 

The  I'ropuNion  of  Cargo-Boats.     R.  M. 
Neilson.       .\    comparative    study    of    the 

it'f  page  906. 
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best  niddoni  sysloni  nf  pr<M)»'lsii)n  in  viiw 
of  rccoiU  i'MiL»iiu-i'riii)^  (U'Vfln|>iiifiits.  Ills. 
MOO)  w.     C'assii-r's  Ma^^    Iul\,   i')i<>.     X.) 

I5<>4«  1'. 
Shipbuilding. 

Shipluiilclin>x  F.stinialos.  J,  A.  Pearson. 
Read  hefore  the  (Ireeiioek  Assn.  of  Mtigrs, 
&  Ship  liklrs.  Diseusses  the  niakiiiR  oi 
cstiiintcs,  coiisideriiij^  material,  waj^es, 
purchases,  and  estahlishinent  eh<irj.?es.  J5(k) 
\v.  Mech  W Id— July  15.  l<;i().  Serial.  1st 
part.     No.  i5S<)7  A. 

Reduction  in  Cost  of  Navy  Yard  Work, 
llolden  .X.  Evans.  ]'".x|)lains  how  scien- 
titic  mana.u^enient  resulted  in  reductions 
in  cost.  40(X^  w.  Am  Mach — Vol.  33.  No. 
26.     No.  1S3.V^. 

The  Sc'hichau  Works  in  I'^lhinff.  D-anzip 
and  Pillau  (Die  Schichau-Werke  in  VA- 
bing.  Danzig  and  Pillau).  Describes  the 
developnieu't  of  these  German  shipyards. 
Ills.  6000  \c.  Zeitschr  d  Ver  Deutscher 
Ing — June  25,  1910.  No.  159=56  D. 
Ship  Stability. 

Calculation  of  the  Transverse  Stability 
of  Ships  (Beitrag  zur  Berechnung  der 
Querstabilitat  von  Schiffcn).  Jul.  Ott. 
Detailed  demonstration  of  the  method. 
Ills.  Serial,  ist  part.  5000  w.  Schiffbau 
— June  22,  1910.  No.  15903  D. 
Spanish  Navy. 

The  New  Spanish  Navy.  Briefly  re- 
views the  scheme  for  building  a  modern 
fleet  and  reconstructing  the  naval  arse- 
nals, and  gives  illustrated  descriptions  of 
three  new  battleships.  3000  w.  Engng— r 
July  15.  19 10.  No.  1 597 1  A. 
Steamboats. 

San  Francisco  Bay  Steamer  Napa  Val- 
ley.   A  vessel  for  passenger  and  excursion 
traflfic  is   illustrated  and   described.      1200 
w.    Marine  Rev — July,  1910.    No.  15603. 
Steam  Engines. 

Economical  Operation  of  Alarine  En- 
gines (Suir  Economia  di  Esercizio  delle 
Alacchine  a  Vapore  Marine).     Benvenuto 


Rossi.     Deals  principally  with  problems  of 
hd)rieafion.      Ills.      5(kx)  w.      Riv    Marit — 
.hiiii-.  loio.     No.  15745  E  +  E. 
Steamships. 

Passenger  and  h'reight  Steamships  City 
of  Montgomery  and  City  of  St.  Louis.  Il- 
lustrates and  describes  the  tw(i  latest  ves- 
sels for  the  New  N'ork-Savannah  service. 
^5(X)  w.  Int  .Marine  Engng— July,  1910- 
No.   153^)8  C. 

The  White  Star  Line.  A  review  of  the 
development  of  this  important  .steamship 
line,  illustrating  notable  vessels,  anrl  de- 
scril)ing  their  cons4ruction  and  e(|ui|)ment. 
Plates.  12(KX)  w.  l"'.ngr,  Lond  (Sup)  — 
June  24,  n)H).    No.  15555  A. 

The  "Jan  P.reydel"  and  "Pieter  de  Co- 
ninck"  on  the  (Jstend-Dover  Service.  Il- 
lustrated detailed  description  of  new  tur- 
bine vessels  for  cross-channel  service. 
Plate.  3500  w.   I'Jigng— July   15,   1910.  No. 

I. 597.3  A.  or 

lM)ur  New  Twin-Screw  Steamers  for 
the  Nippon  Yusen  Kaisha  European  Line. 
An  illustrated  article  giving  particulars  of 
the  Kamo-Maru,  Ilirano-Maru,  Atsuta- 
Maru,  and  Kitano-Maru,  built  in  Japan. 
3500  w.  Int  Marine  Engng — July,  1910- 
No.  15366  C. 
Submarines. 

A  New  Type  of  Submarine  Boat.  Brief 
illustrated  description  of  Bayer's  duplex 
boat.  600  w.  Sci  Am  Sup — July  9,  1910- 
No.   1 54 1 6. 

Ballast  and  Diving  Arrangements  in 
Submarine  Design  (Ballast-  und  Tauch- 
einrichtungen  fiir  ein  Unterseeboot-Roh- 
projekt).  Karl  Dietze.  A  discussion  of 
the  design  of  submarines.  Ills.  2000  w. 
Schiffbau — June  22,  1910.  No.  15902  D. 
Survey  Vessels. 

Survey  Steamship  for  Canada.  Illus- 
trated description  of  the  "Cartier,"  a  new 
twin-screw  survey  steamer  for  the  Ca- 
nadian Government.  700  w.  Engr,  Lond — 
June  24.   1910.     No.   15549  A. 


MECHANICAL  ENGINEERING* 


AUTOMOBILES. 
Ball  Bearings. 

Loads  on  Ball  Bearings  in  Gear  Trans- 
missions. J.  Dornacher.  Trans,  from 
Der  Motorwagen.  An  examination  of  ball 
bearing  loads  at  the  different  gear  speeds 
in  a  number  of  automobiles,  with  disre- 
gard of  friction  losses.  2000  w.  Auto- 
mobile— July  28,  19 10.     No.   16039. 

Loads  on  .-Xutomobile  Ball  Bearings 
(Belastung  von  Kugellagern  in  Automo- 
bilgetrieben).  J.  Dornacher.  Gives  tables 
showing  loads  at  various  speeds  in  cars 
of  many  makers.  Ills.  Serial,  ist  part. 
2500  w.  Motorwagen — June  10,  19 10.  No. 
15917  D. 

We  supply  copies  of  these 


Clutches. 

See    same    title,    under    M.achtxf.    Ele- 

MKXTS    .WD    DkSIC.N. 

Commercial  Vehicles. 

Gasoline-Electric  Truck  for  Haulage  in 
Arid  Regions.  W.  D.  Hornaday.  De- 
scribes an  interesting  transportation  line 
between  Marathon.  Tex.,  and  a  point  on 
the  Rio  Grande  80  miles  south,  explain- 
ing the  conditions  and  illustrating  the  ve- 
hicle. 1000  w.  Elec  Wld — July  21,  1910. 
\().    15829. 

Construction. 

Economy  in  Materials  in  Automobile 
Construction  (Wirtschaftliche  Material- 
differenzierung    im    Automobilbau).       N. 

articles.     See  page  966. 
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Stern.  Discusses  the  use  of  special  steels, 
etc..  Serial.  ist  part.  1500  w.  Motor- 
wagcn — June  30,   19 10.     No.   159 18  D. 

Control. 

A  New  "Gate-Change"  with  Ever-Mesh- 
ing- Gears.  Illustrated  description  of  the 
latest  Adams  development  in  pedal  opera- 
tion of  gears.  1500  w.  Auto  Jour — June 
25,  19 10.     No.  15509  A. 

Electric. 

Progress  in  Electric  Vehicles  (Neuer- 
imgen  im  elektrischen  Kraftwagenbetrieh). 
W.  Wolf.  The  first  part  describes  recent 
types  of  motors.  Ills.  Serial.  Tst  part. 
1200  w.  Motorwagen — June  30,  1910.  No. 
1 59 1 9  E). 

Fire  Apparatus. 

Modern  Automobile  Eire  Apparatus 
(Moderne  Eeuerwehrautomobile).  De- 
scribes various  'types  and  makes  of  fire 
apparatus.  Ills.  Serial,  ist  part.  4000 
w.  Zeitschr  d  Mit  Motorwagen  Ver — 
June  30,   1910.     No.   15916  D. 

Fuels. 

Conservation  Idea  in  Its  Application  to 
Motoring.  Albert  L.  Clough.  Discusses 
the  subject  as  applied  to  liquid  fuels,  their 
waste,  production,  etc.  2200  w.  Horse- 
less Age — June  29,  1910.    No.  15311. 

Euel  and  Oil  for  Motor  Cars.  J.  Veitch 
Wilson.  Excerpts  from  a  paper  read  be- 
fore the  Coventry  Engng.  Soc.  Deals  with 
the  petroleum  industry,  oil  refinement, 
economical  methods,  etc.  3000  w.  Auto 
Jour — July  2,  1910.  Serial,  ist  part.  No. 
i55To  A. 

Some  Points  Worth  Knowing  About 
Automobile  Gasoline.  Shows  .that  auto- 
mobile gasoline  is  but  slightly  related  to 
technical  gasoline,  and  discusses  tempera- 
ture, efficiency  of  combustion,  and  the  ex- 
cess of  air  needed.  1600  w.  Automobile — 
July  2r,  1910.     No.  15822. 

Alcohol  and  the  External  Combustion 
I'Jigine.  William  D.  Eimis.  Discusses  al- 
cohol as  a  fuel  and  the  binary  vapor  prin- 
ciple. Compares  the  characteristics  of  var- 
ious fuels.  25(X)  w.  .Automobile — July  28. 
[910.     No.  16037. 

Fuel  Tanks. 

.Studies  Involving  Keiiiiements  of  Gaso- 
line E(|uipment.  I'oints  out  that  the  filler 
car  for  the  gasoline  tank  should  be  made 
so  that  itvvill  bold  pressure;  and  that 
gasoline  will  not  flow  through  a  line  wire 
nu-sh  if  it'  is  first  wetted  'by  water.  Ills. 
2J(X)  w.     Autoni(»biIe — June  30,   1910.     No. 

'.=;.U3 
Hotchkiss. 

'I  he   i2-if)  II.    r.   I  l.itrlikiss.     Illustrates 
and  describes  a  de()artiire  from  usual  prac- 
tice in  the  clutch  design.     1000  w.     Auto- 
car—July  9,  19 10.    No.  15658  A. 
Ignition. 

High  Potential  Test  on  Porcelain  Spark 
Plugs.  Tests  were  made  to  ascertain  the 
dielectric  strength  of  the  porcelain  used 
under  the  conditions  lixe<l  in  spark  plug. 

We  sHfply  copies  of  the 


1200  vv     Automobile — June  30,  1910.    No. 
15314. 

Action  of  the  Inductor  Magneto.  F.  P. 
McDermott,  Jr.  Reviews  fundamental 
principles  of  electricity  and  niagnetij^m, 
and  discusses  the  magneto.  Ills.  2800  w. 
Horseless  Age — July  13,  1910.     No.  15645. 

The  Gibaud  Magneto.     Brief  illustrated 
description.       700    w.       Autocar — July   9, 
1910.     No.   15657  A. 
Legislation. 

Callan  Law  Takes  Effect  in  New  York 
August  I,  1910.  Gives  full  text  of  a  new 
statute  regulating  the  use  of  motor  ve- 
hicles on  public  highways.  7800  w.  Com 
Veil: — July,  1910.  No.  15299  C. 
Military. 

The  Employment  of  IMechanical  Trans- 
port for  Military  Purposes.  H.  R.  Hay- 
ter.  Describes  various  types  of  vehicles 
in  use,  discussing  the  advantages  and  dis- 
advantages of  steam  and  internal-combus- 
tion engines,  and  related  matters.  9000  w. 
Jour  Roy  U  S  lusi — June,  1910.  No. 
15287  N. 
Motor  Efficiency. 

The  Prediction  of  Efficiency  in  Internal 
Combustion  Engines.  William  D.  Ennis. 
Gives  a  theoretical  estimate  with  for- 
mulae, discussing  the  importance  of  a 
proper  mixture  and  the  economy  of  a 
wide-open  throttle.  2000  w.  Automobile 
— July  28,  1910.  No.  16036. 
Motor  Heating. 

An  Unlooked-For  Reason  for  Over- 
. heating  Motors.  Thomas  J.  Fay.  Dis- 
cusses overheating  problems  of  motors, 
calling  attention  to  the  ills  of  internal  in- 
crustation. The  spheroidal  condition  of 
the  water  is  considered  and  its  effects, 
ijoo  w.  Automobile — July  14,  1010.  No. 
1 5609. 
Motor  Incrustation. 

Is  Cylinder  Incrustation  Due  to  Oil  or 
Gasoline  Mainly?  Albert  L.  Clough.  Aims 
to  open  a  discussion  of  the  cause  of  these 
incrustations,  and  the  part  the  carburetor 
may  pluy  as  the  source  of  the  evil.  1800 
w.      llorseless   .Age — July    13,    1910.      No. 

I  .S644- 
Motor  Location. 

Motor-in- b"  rout  vs.  Motor-Under-Seat 
Construction.  A  comparative  discussion 
of  the  two  types,  taken  from  a  recent  ar- 
ticle ill  a  I.otulon  ])aper.  2cxx)  w.  Coin 
Veil— July,  1910.  No.  15.300  C. 
Motors. 

Modern  .Automobile  Practice.  First  of 
a  series  of  articles  on  petrol-driven  vehi- 
cles with  special  reference  to  transmis- 
sion. The  present  number  reviews  lead- 
ing characteristics  of  the  engine.  Ills. 
2000  w.  Prac  I'ngr— July  8,  1910.  Serial. 
1st  part.  No.  I5()()3  A. 
Omnibuses. 

Daimler  'Bus  with  Twin  Power  Plants. 
James  W.  Richardson.  Illustrated  de- 
scription   (^f    a    no\  el    public    service    ve- 

ae  articles.     Sec  Page  9M. 
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liiclc  cquipprd  with  ffasoliiu'-floclric  pow- 
iT  units  ill  (liiplicatc.  2(kk)  w.  Coin 
Veil  -July,    i()i().     No.   ISJ(;.S  C 

A    S.'<\v    IV'trol-l'-k'Ctric    Omuihus.      II- 
lii>tialc(l    iK'scription   of   a    new    omnibus 
huilt  by  tlic  Daimler  Co.     1J(X)  \v.     I'-urt, 
1. (Mill— June  _M.  i<)io.    No.  15550  A. 
Owen. 

Owen  Cars  with  Pii.c:  Wheels  and  Lcft- 
lland   Drive.     Illustrated  detailed  deserip- 
tion.     IJ<K)  w.     .Automobile — July  7,   1910. 
X<'.  T54i(;. 
Springs. 

Some  Notes  on  Good  Sprincj  Suspen- 
sions. David  Landau  and  Aslier  (loldeii. 
Diseusses  (juestions  relatinp^  to  vehicle 
suspension,  f^ivinf>-  notes  and  data  of  Rood 
suspensions.  2o<x)  w.  Horseless  Age — 
July  20.  i()io.  No.  15866. 
Tire  Repairs. 

The   Automobile   Tire   Repair   Business 
S.  M.  Howell.    Drawings  and  suggestions 
for  the  work.     3000  w.     Horseless  Age — 
July  20,  19TO.     No.  15867. 
Transmissions. 

Efficiency  of  Friction  Transmission. 
Benjamin  F.  Bailey.  Gives  results  ob- 
tained by  mathematical  calculation.  2200 
w.      Horseless   Age — July   6,    1910.      No. 

1 5491. 
Valveless. 

The  25  H.  P.  Valveless  Car.  Illustrated 
description  of  tbis  car  which  has  under- 
gone considerable  alteration  in  the  design 
of  both  engine  and  chassis.  1000  w.  Au- 
tocar— June  25,  1910.  No.  15506  A. 
Vulcan. 

The  15.9  H.  P.  Vulcan  Car.    Illustrated 
description  of  a  new  model.     1500  w.  Au- 
tocar— July  2,  19 10.    No.  15507  A. 
Wind  Screens. 

A  Few  Facts  on  Wind-Screen  Efficacy. 
Diagrams  and  descriptions  of  experi- 
ments. 2000  w.  Auto  Jour — July  16,  1910. 
No.  15887  A. 

Some  Typical  Wind-Screen  Designs  and 
Their  Respective  Merit's.  Illustrations  and 
explanatory  comments.  3000  w.  Auto 
Jour — July  9,  1910.     No.  15656  A. 

COMBUSTION   MOTORS. 
Aeronautic  Motors. 

The  Arrangement  of  Valves  in  Aero- 
plane Engines.  Considers  the  conditions 
to  be  satisfied  in  a  perfect  valve  arrange- 
ment for  these  engines.  Ills.  2200  w. 
Engng — June  10,  1910.    No.  15496  A. 

Some  Recent  Light  Aeroplane  Engines. 
Roy  Lindsay.  Illustrates  and  describes 
types.  3000  w.  Horseless  Age — July  13, 
19 10.     No.  15646. 

Some  Light  Weight  Motors  from  Eu- 
rope. Illustrated  descriptions,  3000  w. 
Automobile — July  28,  1910.     No.  16040. 

Aeronautic  Motors  and  an  Aerial 
Cruiser  (Moteurs  aeronautiques  et  Croi- 
seur  aerien).  J.  A.  Farcot.  Describes  a 
new  motor  and  dirigible  developed  by  the 

We  supf^ly  copic<;   of   th 


engines,    illustrating 
Juigng— July    I, 

Gas    Engine.    Illus- 


A  general  review 
and  applications. 
Mod — June,    1910. 


autlinr.    Ills.    1800  w.    Bui  .Soc  d'Encour — 
Mav,    1010.     .\(».   1 57 1 4  G. 
Gas-Engine  Cycles. 

A  Regeiurator  Cycle  for  Gas  Engines 
Using  Sub-.Adiabatic  !''xpansion.  A.  J. 
J'Vitli.  Describes  these  regenerative  cycles 
and  discusses  defects,  and  calls  attenti(»n 
to  a  new  regenerator  cycle  with  sub- 
adiabatic  expansion  which  promises  un- 
usual results,  ills.  45<X)  w.  Jour  Am  Soc 
of  Aleeh  ICngrs — July,  1910.  No.  15840  F. 
Gas-Engine    Indicators. 

The  'Okill  Pressure  Indicator.  Illus- 
trated description  of  an  indicator  for  as- 
certaining the  pressures  in  the  cylinders 
of  gas-engines.  1000  w.  Mech  l''ngr — 
June  24,  1910.  No.  15535  A. 
Gas  Engines. 

The  Ruston-Proctor  Engines  at  the 
Brussels  ICxhibition.  Describes  some  of 
these  semi-portable 
two  of  them.  1000  w, 
1910.    No.  15544  A. 

Portable  Suction 
trates  and  describes  an  18  B.  H.  P.  porta- 
ble suction  gas  engine,  stating  the  advan- 
tages claimed  over  the  steam  engine.  600 
w.  Engr,  Lond — July  15,  1910.  No. 
15979  A. 

Gas  Engines   and   Gas   Producers    (Les 
Moteurs  a   Gaz   et   les   Gazogenes   a   Gaz 
pauvre).    M.  Letombe. 
of    their    construction 
Ills.      loooo  w.      Tech 
(Sup.)     No.  1 5721  D. 

See   also    Engines,    under    MECHANI- 
CAL ENGINEERING,  Steam  Engineer- 
ing. 
Gas  Power  Plants.  , 

Pipe  Lines,  Etc.,  for  Gas  Engines.  Gives 
a  few  empirical  formulae  for  the  diame- 
ters of  various  pipe  lines  in  gas-engine 
installations  for  meter  capacities  and  gas- 
bag dimensions  and  general  rules.  1500  w. 
Mech  Wld — June  24,  1910.     No.  15534  A. 

See     also     Blast- Furnace     Gas,     under 
MINING    AND    METALLURGY,    Iron 
AND   Steel. 
Gas  Producers. 

The  Akerlund  Bituminous  Gas  Pro- 
ducer. Illlustrated  detailed  description  of 
a  suction  down-draft,  grateless  generator 
and  novel  cleaning  apparatus.  1200  w.  Ir 
Age— July  7,  19 10.    No.  15.308. 

Gas  Producers  (Ueber  Gaserzeuger).  J. 
Hofmann.  Read  at  the  Diisseldorf  Con- 
gress. A  review  of  their  development 
and  a  description  of  types  no^v  in  use. 
Ills.  7500  w.  Stahl  u  Eisen — June  15, 
1910.      No.    i!;77i    D. 

See  also   Gas   Engines,   under   Combu.s- 
TioN  Motors. 
Gas  Turbines. 

The  Cooling  of  Gas  Turbines  (Ueber 
die  Kiihlung  von  Gasturbincn).  W. 
Gentsch.  Illustrates  a  number  of  cooling 
devices  and  methods.  5000  w.  Die  Tur- 
bine— June  20,  1910.     No.  15910  D. 

cse  articles.     Sec  page  g66. 
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Ignition. 

Ignition  in  Gas  and  Gasolene  Engines. 
Carl  Pfanstiehl.  A  study  of  the  jump 
spark.  2500  w.  Naut  Gaz — July  14,  19 10. 
Serial,    ist  part.    No.  15618. 

Dry  Batteries.  H.  S.  Green.  Read  be- 
fore the  Nat.  Gas  &  Gasoline  Eng.  Trds. 
Association.  Brief  discussion  of  the  care 
of  cells  and  wiring,  method  of  making 
connections,  rate  of  discharge,  and  time 
allowed  for  recuperation.  1700  w.  Naut 
Gaz — July  14,  1910.  No.  15616. 
Oil  Engines. 

Some  Test  Figures  from  an  Oil  En- 
gine. F.  J.  Kean.  Abstract  of  a  paper 
read  before  the  Inst,  of  Marine  Engrs., 
at  the  Japan-British  Exhibition.  Gives 
results  of  tests  with  conclusions.  1400  w. 
Mech  Engr — Julv  i,  1910.    No.  15532  A. 

Test  of  a  i7o-'H.  P.  Oil  Engine.^  H.  P. 
Macdonald.  Gives  data  obtained  from  the 
operation  of  an  engine  in  Jersey  City, 
N.  J.  Ills.  1000  w.  Elec  Wld — June  30, 
19 10.  No.  15358. 
Producer  Gas. 

Producer  Gas  Power.  L.  F.  Burger, 
Read  before  the  Nat.  Gas  &  Gasoline  Eng. 
Trds.  Assn.  Explains  what  producer  gas 
is.  and  briefly  reviews  its  use  for  power. 
1800  w.  Naut  Gaz — July  14,  19 10.  No. 
1 561 7. 

HEATING  AND  COOLING. 

Air  Humidifying. 

Humidity,  Its  Necessity  and  Benefits. 
W.  W.  Brand.  Remarks  on  the  need  of 
educating  the  public,  the  effect  of  dry  air 
in  rooms,  etc.  Discussion.  3500  w.  Heat 
&  Vent  Mag — July.   1910.     No.   15813. 

Air  Conclitioning  Apparatus,  It's  Con- 
struction and  Application.  W.  H.  Car- 
rier. Illustrates  and  <lescribes  types  of 
air  washers,  humidifiers,  etc.,  for  con- 
trolling the  condition  oi  the  air  in  shops, 
mines,  etc.  General  discussion.  8(xx)  vv. 
Pro  luigrs'  Soc  of  VV  Penn— July,  1910. 
\f>.    iv>88  I). 

Central  Plants. 

Central  Station  Steam  Heating.  A.  D. 
Spencer.  Abstract  of  a  paper  read  before 
Nat.  Dist.  Heat.  Assn.  Description  and 
operating  cost  dttails  of  a  live-steam  cen- 
tral-station heating  system  and  an  ex- 
haust-steam central-station  heating  sys- 
tem in  Detroit.  Mich,  2000  w.  Power — 
July  5,  1910.    No.  15323. 

Fans. 

Sec  Turbines,  tmder  Stf.am   Enginkkk- 
iNf;;     and     Ventilation,     under    MINIXG 
AND  METAEEUkCV.   Mining. 
Federal  Buildings. 

Heating  and  Ventilation  of  I-'ederal 
P)uildings.  Nelson  S.  Thompson.  Read 
before  the  Am.  Soc.  of  Heat',  &  Vent. 
I'.ngrs.  Statement  of  method  of  choos- 
ing type  of  system  and  proportioning 
parts.  1500  w.  Met  Work— July  16,  1910. 
Serial,    ist  part.    No.  15580. 


Hot-Air  Heating. 

Warm-Air  Heating  Analyzed.  R.  S. 
Thompson.  Explanation  of  fundamental 
ideas  of  furnace  heating,  discussing  de- 
tails. 3000  w.  Met  Work — July  16,  1910. 
Serial,     ist  part.     No.   15579. 

Refrigeration. 

The  Cycle  of  Refrigeration,  J.  R. 
Wharton.  A  study  of  the  cycle  in  the 
pressure-volume  diagram,  also  in  the 
temperature-entropy  diagram.  7800  w.  Ice 
&  Refrig — July,  1910.     No.  15290  C. 

Steam   Heating. 

Air- Venting  Steam  Heating  Systems. 
Charles  L.  Hubbard.  Discusses  the  loca- 
tion of  air  valves  for  the  satisfactory  re- 
moval of  air.  Ills.  1000  w.  Met  Work — 
July  9.   1910.     No.  15445. 

Ventilation. 

The  Ventilation  of  Dwellings  (Die 
Durchliiftbarkeit  der  Wohnungen).  Sieg- 
fried Sitte,  Discusses  the  arrangement 
and  construction  of  dwellings  with  a  view 
to  ventilation  requirements.  Ills.  3000  w. 
Zeit  d  Oest  Ing  u  Arch  Ver — June  10, 
1910.     No.  15926  D. 

HYDRAULIC  MACHINERY. 
Centrifugal  Pumps. 

De  Laval  High  Efficiency  Centrifugal 
Pumps.  Illustrated  article  considering  the 
principles  of  design  and  tiieir  selection  for 
various  services.  3500  w.  Ir  Age — July 
7,  1910.    No.  15306. 

Messrs.  Gebr,  Stork  &  Co.'s  Exhibits 
af  the  Brussels  Exhibition.  Illustrated 
description  of  a  five-stage  high-pressure 
electrically-driven  centrifugal  pump  for 
mine  drainage.  800  w.  I'Jigng — July  15, 
1910.    No.  15972  A. 

New  Pumps  of  the  Pontaniou  Graving 
D6ck  at  the  Brest  Arsenal  (Nouvelles 
Pompes  d'Epuisement  des  Formes  de 
Radoub  de  Pontaniou  a  I'Arsenal  de 
Brest).  Describes  an  installation  of  three 
Rateau  pumps.  Ills.  2000  w.  Genie  Civil 
— June  II,  1910.     No.  15736  D. 

See  also  Turbines,  under  Ste.am   Enci- 

NKKKINC. 

Electric  Pumping. 

Electricity  in  Irrigation.  Illlustrated 
description  of  the  electric  irrigation  pump- 
ing plant  of  the  Mosida  Emit  Lands  Co. 
in  Utah.  i8<k)  vv.  Elec  Wld — July  21, 
KMO.     No.   i582(). 

I'.lectric  Puuii)ing  for  Irrigation.  .Mt'on 
D.  .\dams.  Expl.iins  the  necessity  of 
punvping  water  for  irrigating  many  sec- 
tions, and  illustrates  the  three  ways  that 
electric  i)uniping  is  applied.  20(X)  w.  Elec 
Wld— June  30,   1910.     No.  15357. 

Electric  Pumping  in  California.  Alton 
D.  Adams.  A  report  of  the  extensive  use 
of  the  electric  system  in  pumping  for  ir- 
rigation,      1500   w.       l\lec    Wld — July   28, 

KJIO.       No.     I(X)2I. 

I^lectric  Pumping  in  Holland.  Illus- 
trates  and   describes   methods  adopted   in 


ll'c   uif<f<l\'  cof'ie.f   of   the^e  artide^.     Sec   page  066. 
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reclamation    work    at    tlu-    Maas    l-'stuarv- 

KKK)    w .       I'.Kh-    Uiv,    N    V — July    <),    igio. 

No.   154S7. 
Presses. 

See    luirgiiif^    Presses,    under    Maciiink 

Works  and  1h)UNI)RIi:s. 
Rams, 

ll\(lraulie  Rams  and  Their  Capacity- 
N.  A.  Carle.  Charts  for  calculating  the 
efficiency  of  rams  with  explanation  of  their 
use.     KXX)  w.     Power — July  5,   1910.     No. 

Turbines. 

Hydraulic  'rurl)ines  for  670-l''oot  Head. 
H.  Birchard  I'aylor.  Illustrated  descrip- 
tion of  two  hydraulic  reaction  turbines  for 
Mexico.  3000  w.  Power — July  5,  iQio. 
No.  is.^2i. 

Turbine  Tests. 

Acceptance  Tests  on  Two  Turl)incs 
P)uilt  by  A.  Riva  &  Co.,  Milan  (Ksperi- 
enze  di  Collaudo  su  due  Turbine  a  Spi- 
rale  della  Casa  Ing.  A.  Riva  &  C. — 
Milano).  G.  Ghersina.  Describes  the  in- 
stallation and  the  tests  and  gives  results. 
Ills.  Serial,  ist  part,  1000  w.  Industria 
— June  19,  iQio.     No.  15757  D. 

Water  Hammer. 

Water  Hammer  in  Conduits  (Lcs 
Coups  de  Belier  dans  les  Conduites 
d'Eau).  A,  Rateau,  A  mathematical  dis- 
cussion of  its  causes  and  effects.  Ills. 
7500  w.  All  Indus — June,  19 10.  No. 
15727  D. 

Water  Wheels. 

The  Efficiency  of  Water-Wheels.  Henry 
D.  Jackson.  Explains  how  the  unusually 
high  efficiencies  given  by  builders  are 
obtained,  with  suggestions  for  making  ef- 
ficiency tests.      1800  w.      Power — July  26, 

1910.     No,   15982, 

* 

MACHINE  ELEMENTS  AND  DESIGN, 
Annular  Rings. 

Deformations  of  Elastic  Rings  (Defor- 
mations d'un  Cercle  elastique).  M,  Bon- 
neau.  A  mathematical  discussion  of  the 
deformations  of  rings  under  radial  stress. 
Ills.  4000  w.  Ann  d  Ponts  et  Chaussees 
— 1910 — III,     No.   15744  E  +   F. 

Bearings. 

An  Unusual  Roller  Thrust  Bearing.  T. 
F.  Salter.  Illustrated  description  of  a 
large  thrust  bearing  for  a  steel  mill,  pro- 
viding roller  surfaces  for  2,250,000  pounds 
load,  loooo  w.  Am  Mach — Vol.  33.  No. 
28.    No.  15585. 

Clutches. 

Some  Points  Regarding  Disc  Clutches. 
F.  E.  Watts.  Brief  illustrated  descrip- 
tion of  the  elementary  principles  of  the 
disc  clutch,  2500  w.  Horseless  Age — 
June  29,   1910.     No.   15310. 

Conversion  Formulae. 

Standardized  Formulae  for  Ready  Ref- 
erence. Thomas  J.  Fay.  Deals  with  sim- 
plified conversion  formulae.  1500  w.  Au- 
tomobile— July  28,   1910.     No,   16038. 

II' e  supply  copies   of  these 


Drawings, 

.\ew  .Mitliod  f.>r  l>asc  Line  Drawings. 
II.  E.  (joldberg.  Ivxplains  the  weaknesses 
of  present  metiiods,  and  the  deveUjpment 
of  a  new  method.  Ills,  3000  w.  Am 
,\lach — Vol.  33,    No.  30,    No.  Kx)io. 

Filing  Systems. 

See    same    title,    nnd.r    INDUSTRIAL 
ECONOMN'. 
Gears. 

Spiral  (jear  Problem  .Solutions.  A.  E, 
Thayer.  Gives  mathematical  .solutions  not 
generally  well  known  with  natural  func- 
tions of  angles,  secants,  and  co-secants, 
3500  w.  Am  Mach— Vol.  33.  No.  29. 
No,  i5rK/). 
Gyroscope. 

IClementary  Theory  of  the  Gyroscope. 
E.  H.  Barton.  Treats  a  simple  funda- 
mental case  of  gyroscopic  motion,  em- 
ploying only  the  elementary  conceptions  of 
mechanics  and  the  calculus.  1200  w. 
P^ngng— June  24,   1910.     No.  15537  A, 

See    also    Mr^norail,    under    STREET 
AND  ELECTRIC  RAILWAYS, 
Punch  Frames. 

Properties  and  Sections  for  Punch  and 
Shear  P>amcs.  Alton  L.  Smith,  Tables 
and  explanation  of  a  method  of  simplify- 
ing the  work  of  selecting  proper  sections 
for  punch  and  shear  frames,  800  w. 
Mach,  N  Y— July,  1910.  No,  15379  C, 
Springs. 

The  Design  of  Flat  Spiral  Springs,  L. 
J,  Butzow,  An  exposition  of  the  princi- 
ples entering  into  the  calculation  of  this 
class  of  springs,  giving  the  most  important 
equations  deduced,  1200  w,  Mach,  N  Y 
— July,  19 10.  No,  15370  C. 
MACHINE  WORKS  AND  FOUNDRIES. 
Bending  Machines. 

Bending  ^Machine  for  80-Millimetre 
Angle  Iron  (Machine  zum  Biegen  von 
Winkeleisen  bis  80  x  80  mm.  Schenkel- 
lange),  P^ranz  Brzoska,  Describes  in  de- 
tail a  machine  built  by  the  author  at  Rati- 
bor,  Germany,  Ills.  Serial,  ist  part. 
1000  w.  Elektrotech  Rundschau — June  23, 
7910.  No.  1 594 1  D, 
Blacksmith  Shops. 

A  Large  Blacksmith  Shop  Using  Oil 
Fuel  Exclusively.  Holden  A.  Evans.  De- 
scribes the  smith  shop  at  the  Mare  Is- 
land navy  yard  and  its  liquid  fuel  equip- 
menf.  Ills,  5000  w.  Ir  Trd  Rev — July 
14,  loio.  Serial,  ist  part.  No.  15607. 
Boiler  Making. 

Practical  Notes  on  Boilermaking,  J.  E, 
Lawrence.  Notes  for  those  engaged  in 
boiler  construction  and  design,  arranged 
mainly  in  the  order  in  which  the  opera- 
tions take  place.  Ills.  2500  w.  Mech 
Wld — June  24,  1910,    Serial,    ist  part.  No. 

15533  A. 
Boring  Machines, 

Primitive  Boring  Machines.  Joseph  G. 
Horner.     Drawings  and  description  of  a 

articles.     See  page  966. 
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machine  shown  in  a  French  encyclopedia 
^U77)f  for  boring  a  cannon.  600  w.  Mach, 
N  Y — July,  19 10.    No.  15374  C. 

The  Rochester  Horizontal  Boring  Ma- 
chine. Illustrates  and  describes  a  new 
standard  tool  for  horizontal  boring,  drill- 
ing, tapping  and  milling,  1500  w.  Ir  Age 
— June  30,  1910.  No.  15302. 
Brass  Founding, 

The  Production  of  the  "FPeat-Black 
Finish"  on  Brass,  Bronze  and  Copoer. 
Ciivcs  the  solutions,  method  of  applying 
and  final  treatment.  1000  w.  Brass  VVld 
— July,  19 10.    No,  15687. 

{'luxes  Used  in  the  Brass  Foundry.  Ir- 
win ,S.  Sperry.  Read  before  the  Am. 
Brass  Found.  Assn.  Describes  fluxes  that 
have  proved  valuable  for  aluminum, 
nickel,  copper,  brass,  bronze  or  composi- 
tion, German  silver,  etc.,  and  the  manner 
in  which  they  should  be  used.  3000  w. 
Am  Mach — Vol.  33.  No.  27.  No.  15441. 
Can-Making  Machines. 

Automatic  Can  Making  Machinery.  Il- 
lustrated descriptions  of  machines  for  au- 
tomatically forming,  seaming,  soldering, 
heading  and  hemming.  Also  a  testing 
machine  to  discover  leaks.  2000  w.  Am 
Mach — Vol.  3^.  No.  27,  No.  15437. 
Castings. 

'{'he  Shrinkage  of  Cast  Iron  (Ueber  das 
Schwinden  des  Gusseiscns),  H.  Vetter. 
Discusses  its  causes  and  effects,  methods 
of  making  allowances  for  it,  etc.  2500  w. 
Stahl  u  Eisen — June  i,  1910.    No.  15766  D. 

See   also   Cast    Iron,   under   Materials 

OF    CON.STRUCTION'. 

Chip  Briquetting. 

l'.ri(|U(tting  Iron  and  Steel  Chips.  Hu- 
bert Hermans.  Describes  a  process  devel- 
oped in  Germany  for  utilizing  chips.  2200 
w.      Am   Mach — Vol.    t,t,.      No.   27,      No. 

154.30- 
Coil  Winder. 

Winding    I'lat   C(jpper   Strip   Coils.      Il- 
lustrated description  of  a  device  for  wind 
ing  electric  coils  of  Hat'  strip  copper.    1200 
w.      Atn    Mach.      Vol.    3V      No.   2<j.      No. 

Cores. 

Tinned  (\>rv  .Supports  and  .Some  Tests 
with  .Supports  Containing  i.ead  {  Ueber 
den  Bigriff  "handelsiiblich  verzitmte  Kent 
stiitzen"  und  einigc  Versuche  niit  bleihal- 
tigen  Kcrnstiitzen).  l'\  Wcslhoff.  A  i)rief 
discussion  of  the  cost  of  core-support  ma- 
terials. Discussion.  Ills.  2WK)  w.  Stahl 
u  h'isen — Jiuie  f,  H^io.  No.  15765  D. 
Cupola  Practice. 

A  .Su])stitufe  for  I'ine  Wood  in  .Starting 
Cupolas  (Die  I'rage  eines  I'>satzes  von 
Kiefernscheitiiolz  zum  Aniuizen  dcr  Ku- 
polofen).  O.  llemiing.  Suggests  the  use 
of  an  oil  or  gas  tlimc  for  igniting  the 
coke.  Discussion.  Ills.  2(K)0  w.  Stahl  u 
I'liscn — June  i,  19 10,  N'o.  15764  D. 

The  Removal  of  Diflknilties  in  Tapping 
Cupolas     (Ueber    den    Kupolofen-.'Xbstieh 

nV   suf't^lv   cof^irx   of   the 


und  seine  Beseitigung).  Describes  a  tip- 
ping fore-hearth,  its  advantages  and  oper- 
ation. Ills.  1300  w.  Giesserei-Zeit — June 
r,  1910.     No.  15781  D, 

Dies. 

Operation  and  Construction  of  the  Sub- 
Press  Die.  Roy  Plaisted.  Illustrated  de- 
scription. 1=00  w.  Mach,  N  Y — July, 
1 9 10.     No.   15380  C, 

Drilling, 

Drill  Press  Work  on  Screw  Machine. 
S.  H.  Bacon,  Describes  a  method  of  per- 
forming cross-drilling  operations  on  a 
special  piece  of  work  with  the  spindle 
controlled  in  an  unusual  manner.  Ills. 
800  w.    Am  Mach — Vol,  Z2>'    No.  27,    No. 

15435. 
Drilling  Machines. 

High  Power  Drilling  Machines.  Illus- 
trates and  describes  a  machine  designed 
for  high  duty  and  rapid  work,  reporting 
tests.  1000  w.  Am  Mach — Vol.  ^^3^.  No, 
26.  No,  15336. 
Enamelling. 

The  Constituents  of  Enamelling  Glaze 
and  Their  Properties  (Die  Hauptbestand- 
teile  der  Emailleglasur  und  deren  Eigen- 
schaften),  J.  Schlemmer.  Practical  notes 
on  the  materials  used  in  enamelling.  Se- 
rial. 1st  part.  1400  w.  Giesserei-Zeit — 
June  I,  1910.  No,  15782  D. 
Forging. 

A  Few  Forging  Operations.  Ethan 
Viall.  The  practice  in  the  C,  H.  &  D,  R. 
R,  shop,  Lima,  Ohio,  is  illustrated  and  de- 
scribed. 700  w.  Mach,  N  Y — July,  1910. 
No.  15378  C. 
Forging  Presses. 

rhc  Hydraulic  High-Speed  Forging 
Press.  Illustrated  description  of  the  Davy 
forging  press,  as  manufactured  at  Pitts- 
btirg.  2500  w.  Ir  Trd  Rev — July  21,  1910. 
No.  15821. 

A  liigh  Speed  Hydraulic  Forging  Press. 
Illustrated  (lescription  of  the  type  built  by 
the  Uniteil  iMigineering  &  Foundry  Co. 
ijoo    w,       Ir    Age — June    30,    1910.       No. 

1 5.?<U- 
Foundries. 

b'oundry  for  Casting  Transformers.  Il- 
lustrates and  describes  methods  and  appa- 
ratus used  in  the  new  foundry  of  the  Gen- 
eral Ivlectric  Company,  at  Pittsfield. 
Mass.  1J(K)  \v.  .\m  Mach— Vol.  33.  No. 
30.  No.  i(h)o7. 
Foundry  Coke. 

Coke  t'or  b'oundry  Purposes.  E.  L. 
Khead.  Keatl  before  the  British  Found. 
.Assn.  Discusses  conditions  affecting  the 
(|uality  of  the  coke,  and  related  subjects. 
3(XH)    w.       I'.ugng — July    15,    1910.       No. 

I. =1975  A. 
Foundry  Furnaces. 

The  Construction  of  Crucible  Furnaces. 
Walter  J.  Mav.  An  illustrated  article 
giving  detailed  directions  for  the  construc- 
tion of  such  furnaces.  2500  w.  Mcch 
Wld— July  8,  1910.     No,  15668  A. 

sc  articles.     See  page  966. 
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Galvanizing. 

A  Xivv  Pdccss  (Spray  Process)  for 
the  I'rodiuMJoii  of  Metallic  C'oatiiiKS.  M. 
V.  Sdi«)oi).  Describes  this  new  process; 
the  essential  fi'atnns  aii-  llial  metal  in 
liipiid  and  lii.uhl>'  healed  condition  is 
spra\ed  onto  the  snrface  to  he  coaled. 
2.^(K)  w.  Met  &  Client  I'.n.uni; — Jnlv,  i()io. 
Xo.  I5.4J()  C. 
Gear  Cutting. 

Detennininp:  Dimensions  of  Gears  from 
.Samples.  V..  W'inslow  P>a\ter.  Explains 
methods  of  duplicatin.t>-  vv«)rn  ont  or 
broken  scars.  S(k~)  w.  Macli,  N  Y — July, 
igio.     No.  15.^7.^  C. 

Machinin.ti  P»evel  Pinion  Blanks.  C.  T.. 
Goodrich.  The  bevel  surfaces  arc  ma- 
chined to  the  correct  angle  by  means  of 
an  annular  turning-  lixture  carried  by  the 
turret.  Ills.  800  w.  Am  Mach — Vol.  2>?>- 
No.  30.      No.    irxxkS. 

Punch  and  Die  for  Elliptic  Gears.  W. 
J.  McDevitt.  Describes  the  method  of 
calculating:  laying  out  and  making  the 
punch  and  die  for  this  work.  800  w. 
Mach,  N  Y — July,  19 10.    No.  15.372  C. 

Large  Double-lieaded  Gear-Cutting 
Machine.  Illustrated  description  of  a  ma- 
chine" for  cutting  large  double  helical 
gears.  700  w.  Engr,  Lond — July  8,  IQIO. 
No.  15684  A. 
Grinding. 

Grinding  Economy.  H.  Darbyshire.  A 
criticism  of  a  statement  in  Mr.  Thacher's 
article  on  "Economy  in  Grinding,"  and  a 
discussion  of  the  economic  side  of  the 
grinding  question.  2500  w.  Mach,  N  Y — 
July,  igio.  No.  15381  C. 
Grinding  Machines. 

History  of  the  Invention  of  the  Uni- 
versal Grinding  Machine.  Luther  D.  Bur- 
lingame.  An  illustrated  account  of  its  de- 
velopment from  the  crude  grinding  lathe 
used  in  the  early  6o's.  1500  w.  Mach, 
N   Y — July,   19 10.      No.   15369  C. 

The  Thompson  Universal  Grinder,     Il- 
lustrated description  of  a  machine  for  all 
kinds  of  grinding.    1000  w.    Ir  Age — June 
30,  1910.     No.  15301. 
Lathes. 

Cone  vs.  Geared  Drive.  R.  K.  LeBlond. 
Read  before  the  Nat.  Machine  Tool  Bids' 
Convention.  An  examination  of  the  effi- 
ciency of  the  two  methods  and  the  ad- 
vantages of  each.  2500  w.  Mach,  N  Y — 
July.   19 10.     No.   15377  C. 

Modern  Car-Wheel  Turning.  Walter 
L,  Clark.  Illustrates  and  describes  im- 
proved wheel  lathes,  and  the  large  output 
made  possible.  2000  w.  Cassier's  Mag — 
July,  1910.     No.  15647  B. 

Pond  Car  Wheel  Lathe  with  Pneumatic 
Attachments.  Illustrated  description.  700 
w.      Mach    (Ry.    Ed.) — July,    19 10.      No. 

15384  C. 

Machine  Tools. 

See  Management,  under  Machine 
Works  and  Foundries. 


Melding. 

Cylinder  Motdding  for  I^iilway  En- 
gines. II.  I'linbirlon.  Kiad  before  tlu' 
i'drmingham  branch  of  the  liritish  i'ound. 
Assn.  Illustrated  description  of  methods 
used  for  the  three  types  in  most  common 
use  on  the  Midland  Ky.,  the  twin  cylin- 
ders, the  piston  valve,  and  the  high-|)res- 
sure  cylinder  of  the  comiK)und  cylinder 
engine.  3.500  vv.  Ir  &  Coal  Jrds  Rev — 
July  8,  19 10.    No.  15^)85  A. 

Molding  a  Spiral  Turbine  Casing  d'or- 
men  eines  .Spiralgehiiuses  von  rundens, 
gleicbmiissig  zunehmendem  (Juerschnitt 
nn'ttels  Mo(Iellgerii)pe).  N.  Ifkowitsch. 
DescrilK-s  the  tools  and  methods  used. 
Ills.  2500  w.  (liesscrei-Zeit — June  15, 
TOFO.  No.  15784  D. 
Molding  Sand. 

Coal  Dust  in  Molding  Sand  (Der 
Kohlenstaub  im  I'ormsand  und  seine  i>e- 
wertung).  C.  ilemiing.  Discusses  its  ef- 
fects and  advantages.  Discussion.  3200 
w.  Stahl  u  Eisen — June  i,  1910.  No. 
15763  L>. 
Pipe  Founding. 

^^achine-^Iade  ^Folds  for  Casting  Pipes 
on  End.  R.  Ardelt,  in  Stahl  u  Risen.  Il- 
lustrates and  describes  various  devices 
tried,  pointing  out  their  defects,  and  illus- 
trating the  machine  invented  by  the  au- 
thor which  is  believed  to  meet  all  re- 
quirements. 3000  w.  Ir  &  Coal  Trds  Rev 
— July  I,  19 10.  No.  15568  A. 
Planers. 

Discussion  of  Planer  Feeds.  E.  IT. 
Fish.  Shows  that  the  split-ring  friction 
is  not  as  great  a  saver  of  power  as  is 
sometimes  claimed,  and  explains  the  de- 
sign of  a  positive  rachet  feed  for  severe 
service.  1500  w.  Am  Mach — Vol.  ^t^. 
No.  30.  No.  16009. 
Press  Work. 

Making  Aluminum  Gas  Tips.  Illus- 
trates and  describes  the  machine  and 
tools  used  in  the  work.  1000  \v.  Am 
Mach— Vol.  33.     No.  26.^  No.  15337- 

Manufacturing  a  Novel  Jar  Cap. 
Frank  A.  Stanley.  An  illustrated  account 
of  the  press  equipment  and  operating  de- 
tails.    1500  vv.     Am  Mach — Vol.  33.     No. 

29.     No.  15694. 

Saws. 

The  Newton  26-Tn.  Cold  Saw  Cutting- 
Off  Machine.  Illustrated  description  of 
a  high  speed  machine  with  a  new  feed- 
changing  mechanism.  700  w.  Ir  Age — 
July  74.  1910.     No.  15576. 

Sheet-Metal  Work. 

Automobile  Sheet  Metal  Patterns.  Wil- 
liam Neubccker.  Illustrated  article  on 
patterns  for  different  parts  of  the  work, 
with  various  methods  of  constructing 
seams  and  joints.  1200  \v.  Met  Work — 
July  2,1910.  Serial,  ist  part.  No.  15289. 

Shop  Appliances. 

Jigs  and  Fixtures  for  Candy  Machines. 
Illustrates  and  describes  jigs  and  fixtures 


]]'c  xufply  cof'ics  of  these  articles.     See  page  966. 
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for  close  drilling.     1200  vv.     Am  Mach — 
Vol.  22>-     No.  29.     No.  15693. 
Shop  Heating. 

The  Heating,  Ventilating  and  Air-Con- 
ditioning  of  Factories.  Percival  Robert 
Moses.  The  first  of  two  articles  review- 
ing the  present  practice  as  to  temperature, 
humidity  and  purity.  Ills.  5000  w.  En- 
gineering Magazine— August,  1910.  No. 
16002  B. 

Shop  Heating  by  Direct  Radiation. 
Charles  L.  Hubbard.  On  the  proper 
methods  of  installing  and  operating  a 
system  of  this  kind.  Ills.  4500  w.  Mach, 
N  Y— July,  19 10.     No.  1 537 1  C. 

The  Heating  and  Ventilation  of  Indus- 
trial Buildings  (Le  Chauffage  et  la  Ven- 
tilation des  Batiments  industriels).  A 
complete  treatise  on  this  subject.  Ills. 
80000  w.  Tech  Mod— June,  19 10.  (Sup.) 
No.  15726  F  +  F. 
Shop  Lighting. 

Industrial  Lighting  with  Incandescent 
Lamps.  J.  D.  Hbit,  P.  F.  Bauder,  and  H. 
S.  Hall.  Abstract  of  paper  read  before 
the  Nat.  Elec.  Lgt.  Assn.  Briefly  dis- 
cusses the  systems  employed  for  satisfac- 
tory artificial  illumination,  reporting  va- 
rious plants  visited  where  new  methods 
have  been  introduced.  1500  w.  Eng  News 
—July  14.  1910.  No.  15589. 
Shop  Practice. 

Precision  in  Instrument  Making.  Illus- 
trates and  describes  methods  of  extreme 
accuracy  used  in  the  manufacture  of 
standard  scientific  instruments.  3000  w. 
Am  Mach— Vol.  t,t,.  No.  27.  No.  15440, 
Methods  in  Making  Transformer  Coils. 
Machines  used  and  methods  of  manufac- 
ture and  testing  are  illustrated  and  de- 
scribed. 600  w.  Am  Mach — Vol.  x\-  ^'o. 
27.     No.  15438. 

.Autom(;l)ilc  I'actory  Practice.  Ethan 
Viall.  Illustrated  description  of  meth(xls 
used  at  the  Olds  Motor  Works,  Lansing. 
Mich.  1200  w.  Mach,  N  Y— July,  19 10. 
No.  15375  C. 

Making  the  Atlas  Motor  Car.  Snowclen 
B.  Rcdru-ld.  Illustrates  and  describes  work 
requiring  careful  boring,  keying,  and  alin- 
ing. 2(xx)  w.  Am  Mach— Vol.  33.  No. 
27.     No.  15434. 

Work  on  Complicated  Brass  Valve.  H. 
P.  Cathcart.  illustrates  and  descri.bes 
the  (lifTercnl  o|)cratioiis  in  machining  the 
various  i)arts,  and  the  devices  used.  I5(K) 
w.  Am  Mach— Vol.  x\-  No.  27.  No. 
154.^6. 

Shop   Kinks.     Illustrates  and    describes 
labor-saving  devices  used  in  the  shops  of 
the   Chicago  &    North-VVestern.     25CK)  w. 
\<\    Age  (iaz— Julv    1.    1010.      No.    I5K>V 
Shops. 

The  Brewster  Shops  of  the  Wheeling 
&  Lake  Erie.  Plan  and  illustrated  de- 
scription of  the  shops  and  their  equip- 
ment. 2200  w.  Ry  .Age  Gaz— Julv  i. 
1910.    No.  15364. 

nV   supply   copies   of   tUc^c 


The  Works  of  Messrs.  W.  T.  Glover 
and  Co.  Limited,  Trafford  Park,  Man- 
chester. Illustrated  detailed  description 
of  works  for  the  manufacture  of  electric 
cables  and  appliances  for  their  installa- 
tion. 2000  w.  Col  Guard — June  24,  1910. 
Serial,     ist  part.     No.  15536  A. 

Shop  Ventilation. 

Ventilation  and  Dust  Removal  in  Cot- 
ton Mills.  Discusses  methods  of  improv- 
ing the  hygienic  conditions  in  card  rooms 
and  gassing  rooms.  Ills.  1500  w.  Prac 
Engr — June  24,  19 10.  Serial,  ist  part. 
No.  15526  A. 

See  also  Shop  Heating,  under  Machine 
Works  and  P^oundries. 

Welding. 

German  Electric  Welding  Machines. 
Bruno  Loewenherz.  Illustrates  and  de- 
scribes a  variety  of  machines,  of  the  re- 
sistance type,  for  manufacturing  metal 
articles.  2000  w.  Am  Mach — Vol.  ^^t,. 
No.  26.     No.   15339. 

Wire  Drawing. 

The  Wire  Rod  Mills  of  Wm.  Cooke  & 
Co.  Limited,  at  the  Tinsley  Steel,  Iron, 
and  Wire  Rope  Works,  Tinsley,  Near 
Sheffield.  Illustrated  detailed  descrip- 
tion of  new  works  and  their  equipment. 
3000  w.  Ir  &  Coal  Trds  Rev — July  i, 
1910.     No.  15570  A. 


Silver    for    Casting    Purposes. 

From   Foundry   Trade  Jour. 

copper-nickel-zinc  mixtures 
use.  1500  w.  Mech  Engr — 
No.  15667  A. 


MATERIALS   OF   CONSTRUCTION. 
Alloys. 

(ierman 
A.   Napier 
Discusses 
and    their 
Julv  8.  1910. 
Alloy  Steels. 

Various  Effect's  of  Titanium  on  Steel. 
E.  F.  Lake.  Information  concerning  this 
new  alloying  material  and  its  effects.  1800 
vv.  Am  Mach— Vol.  ^3.  No.  30.  No. 
16013. 

See  also  Locomotive  Construction,  un- 
der Matkriaf.s  of  Con.strl'ction. 
Bearing  Metals. 

bearing  Mi-tals.  .\.  Hague.  Considers 
points  of  importance  in  choosing  an  alli>y 
for  bearing  purposes,  and  discusses  rigid 
bronzes,  plastic  white  metals,  and  plastic 
bronzes.  Ills.  8o(X)  vv.  I'lngng — June  24. 
19 10.  No.  I553<)  A. 
Bronzes, 

1  )i-li'rMiinatinii  of  the  Coeflkient  of 
lM|uivalence  in  the  Case  of  Special 
Bronzes  (Determination  du  Coefficient  d' 
luiuivalencc  dans  k*  Cas  des  Bronzes 
spt'ciaux).  L.  duillet  and  L.  Revillon. 
Reports  a  research  On  the  influence  of 
foreign  elements  on  copper-tin  alloys. 
Ills.  I5(X)  \v.  Kev  (le  Metal — June,  1910. 
N'o.  1 57 10  1''  f  \'\ 
Cast  Iron. 

Chemical     Standan 
John  Jcrmain  Porter. 


for    Gray     Iron. 
Presented  at  meet- 


ing  of 
articles. 


Am.    lM)und. 
See  page  066. 
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a  report  giving  analysis  of  a  wide  range 
of  iron  castings  including  rcconiinc-nda- 
tions  fof  standard  chemical  properties. 
5(xx')  \v.  I'onndry — July.  h)io.  No.  15312. 
Some  Recent  Tests  of  Cast  Iron.  Alex- 
ander 1^.  Outerbridge,  Jr.  Read  before 
the  Am.  Soc.  for  Test.  Mat.  Deals  with 
the  sensitiveness  of  cast  iron  to  cooling 
influences.  9(X)  w.  Ir  Age — July  7,  igro. 
No.  15307. 

Segregation  in  Cast  Iron  (Ueber 
Kntmisclumg  von  Gusseisen).  H.  Adam- 
mer.  Gives  a  number  of  examples  from 
actual  practice.  Discussion.  Ills.  7000 
w.  Stahl  u  Eisen — June  i,  1910.  No. 
15762  D. 

Breaking-Stress  Formulae  (Knickfor- 
meln).  Th,  Scharff.  A  comparison  of 
various  formulae  for  cast  iron  and  other 
materials.  Ills.  Serial,  ist  part.  1200  w. 
Deutsche  Ban — June  i,  1910.  No.  15905  B. 
Heat  Insulation. 

Study  of  Thermal  Insulators  for  Cars. 
C.  R.  Harris.  A  study  to  determine  the 
efficiency  .of  several  thermal  insulators 
when  applied  to  metallic  surfaces.  Ills. 
1000  w.  Am  Mach — Vol.  33.  No.  29. 
No.  15697. 
Metallography. 

See    Hoisting    Ropes,    under    MINING 
AND  METALLURGY,  Mining. 
Refractory  Materials. 

See   Blast-Furnace    Lining,   under    Iron 
AND  Steel. 
Steel. 

Heat  Treatment  of  Steel.  J.  F.  Springer. 
Reports  scientific  researches  into  the  char- 
acteristics and  behavior  of  different  kinds 
of  steel,  and  the  effects  of  heating,  over- 
heating, etc.  2500  w.  Boiler  ]\laker — 
July,  1910.  No.  15583. 
Tool   Steel. 

The  Durabilitv  of  Tool  Steel.  Editorial 
on  the  conclusions  of  a  recent  paper  by 
Edw\ard  G.  Herbert,  read  before  the  Iron 
and  Steel  Institute.  1800  w.  Ry  Age  Gaz 
— July  I,  19 10.     No.  1 536 1. 

MEASUREMENT. 

Cyclometers. 

Driving-wheel  Distance  Meters  (Der 
dem  Fahrrad  angeborene  Kilometerzah- 
ler).  Otto  Schuch.  Describes  the  method 
of  utilizing  the  driving  wheel  as  a  distance 
meter  in  any  chain-transmission  vehicle. 
Ills.  Serial.  1st  part.  1500  w.  Elektro- 
tech  Rundschau — June  16,  1910.  No. 
1.S940   D. 

Dynamometers. 

1'he  Hopkins  Gasolene-Engine  l)\na- 
mometer  and  Speedometer.  N.  Monroe 
Hopkins.  Illustrated  detailed  description 
of  the  apparatus  and  of  experimental 
work.  1400  w.  Jour  I-'r  Inst — July,  1910. 
No.  15847  .L). 

Application  of  the  Cradle-Dynamometer 
to  the  Testing  of  Electrical  Machinery. 
J.  Davies  and  F.  Shaw.     Read  before  the 


.Manchester  Students  Sec.  of  the  Inst,  of 
h.lec.  JuiKMs.  Describes  the  dynamometer 
used  at  the  .Manchester  School  of  Tech- 
nolojry,  the  cradle  being  supported  on  ball 
bearings  instead  of  the  customary  knife 
edges,  (iives  experiments.  Ills.  2200  w. 
I'-lect'ii,  Lond— July  8,  1910.    No.   i5r/)2  A. 

Hardness. 

'Ihe  Hardness  Test  as  an  Acceptance 
lest  for  Iron  and  Steel  (Impiego  dcllc 
Prove  di  Durez/.a  nei  Collandi  dei  Pro- 
dotti  sidcrurgici).  Gives  the  results  and 
conclusions  of  an  investigation  by  the 
Italian  State  Railways.  Ills.  6^>oo  w.  Ing 
h'erro— June   16,  1910.     No.   15759  D. 

Laboratories. 

LalxDratories  at  University  of  Toronto. 
R.  W.  Angus.  Illustrates  and  describes 
the  mechanical  equipment  in  steam  en- 
gine, gas  engine  and  hydraulic  labora- 
tories. 3000  w.  Power— July  26,  1910. 
No.  15980. 

Pyrometry. 

Some  Applications  of  Electric  Pyro- 
metry (Quelques  Applications  des  Pyro- 
metres  electriques).  M.  Henry.  De- 
scribes particularly  the  uses  of  recording 
pyrometers.  .  Ills.  2000  w.  L'Elecn— 
June  25,  1910.     No.  15719  D. 

See  also  Heating,  under  ELECTRICAL 
ENGINEERING,    Power    Applications. 
Rotating  Speed. 

An  Accurate  Electrical  Method  of 
Measuring  Speeds  of  Rotation.  E.  B. 
Brown.  A  brief  description  of  apparatus 
employed  and  method  of  experiment.  1000 
w.  Elect'n,  Lond — June  24,  1910.  No. 
1 5.^1 8  A. 

Testing  Methods. 

Inspection  and  Testing  of  Cast  Iron 
and  Steel.  Stanley  M.  Udale.  Sugges- 
tions for  the  testing  of  raw  materials  and 
semi-manufactured  materials,  entering  the 
factory.  Ills.  2000  w.  Horseless  Age — 
July  6,   T910.     No.   15490. 

Torsion  Meters. 

Some  Types  of  Torsion  Meter.  Ed- 
ward P.  Buffet.  Illustrates  and  describes 
various  types.  3500  w.  Power— July  19, 
1 9 10.     No.  1565  J. 

Vacuum  Gauges. 

Vacuum  Gauges  and  Barometric-Vac- 
uum Gauges  for  Condenser  Plants,  etc. 
Illustrates  and  describes  types.  1200  w. 
Mech  Engr— Julv  15.  1910.     No.  15896  A. 

Water.  " 

Gauging  by  Titration  (Jaugeages  par 
Titrations).  A.  Boucher.  .Application  of 
Chloride  Titration  to  the  Measurement  of 
Turbine  Discharges  (Application  de  la 
Titration  des  Chlorures  au  Jaugeage  de 
Debits).  R.  Mellet.  Describes  fully  this 
method  of  measuring  water.  4000  w. 
Bui  Tech  d  1  Suisse  Romande — June  10, 
i()io.  No.  15730  D. 
Wheel  Testing.  ' 

Recent  Developments  in  Wheel  Testing 
at  Purdue  University.     Charles  H.  Benja- 


We  supply   copies   of   these  articles.      See  page  966. 
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min.  Describes  a  testing-pit  recently  es- 
tablished, and  reviews  the  progress  made 
in  experimentation  with  rotating  mem- 
bers. Ills.  Also  general  discussion.  4000 
w.  Jour  Assn  of  Engng  Socs — June,  1910. 
No.   15986  C. 

POWER  AND  TRANSMISSION. 

Belt  Driving. 

An  Unexpected  Power  Factor.  Charles 
C.  Klein.  Explains  conditions  and  the 
cause  of  an  increase  in  the  friction  load  in 
a  textile  mill.  1400  w.  Power — July  12, 
19 10.     No.  15444. 

Belts. 

Leather  for  Belting  Purposes.  Fred- 
eric Dannerth.  Enumerates  the  processes 
which  transforms  the  raw  hide  into  the 
finished  belt  and  gives  hints  on  the  use  of 
belt-dressing  and  the  care  of  belts.  1800 
w.     Power — July  19,   1910.     No.  15652. 

Electric  Driving. 

See  Meters,  under  ELECTRICAL  EN- 
rilXEERING,  Measurement. 

Lubricants. 

Selection  of  Lubricating  Oils.  Charles 
B,  Arnold.  Flash  point,  specific  gravity 
and  viscosity  must  be  carefully  consid- 
ered. 1000  w.  Power — July  26,  19 10.  No. 
i5<:>8r. 

Peak  Loads. 

The  Pcak-of-the-Load  Problem.  Edi- 
torial discussion  of  this  problem  in  many 
engineering  industries,  with  helpful  sug- 
gestions. 2200  w.  Eng  News — July  7, 
19  ro.     No.   15409. 

Turbo-Compressors. 

Sec  Turbines,  under  Steam  Engineer- 
ing. 

STEAM   ENGINEERING. 

Air  Pumps. 

VVcstinghouse-Leblanc  Centrifugal  Air 
Pumps  with  Condensers  ( Wcstinghousc- 
Leblanc  Schlcuderrad-Luftpumpcn  mit 
Kondcnsatorcn).  Description,  report  of 
tests  and  performance,  and  illustration^ 
(»f  installations.  4200  w.  Glasers  Ann — 
Jutie  r.  19M).     No.  15923  D. 

Boiler  Economy. 

r>oilcr  I'uil  Leaks.  ICdward  l>.  Myers. 
Kead  l)efr)rc  the  Iowa  Dist.  Has  Assn. 
Considers  the  losses  incidental  to  the  pro- 
duction of  steam,  <Iue  to  the  poor  design 
or  imi)roper  operation  of  the  boiler,  and 
the  losses  in  the  (listril)Ution  or  use  of  the 
steam.  3000  w.  Am  (ias  Lgt  Jour — July 
J5,  Kjio.     N'o.   1 5871. 

Boiler  Explosions. 

lioilcr  I'.xplosions  and  Their  (  .ium-s.  (I. 
W.  Huckwell.  Ke.'id  before  the  Harrow 
iK-  District  Assn.  of  I'.ngrs.  l^riefly  con- 
siders tlie  scientitic  causes,  given  in  the 
carlv  seventies,  to  account  f(»r  boiler  ex 
plosions,  and  the  i)resent  explanations  and 
how  to  prevent  explosions,  (lives  brief 
outline  of  explosions  and  their  causes. 
4500  w.     Boiler   Maker — Julv.    loro.     No. 


Boiler  Furnaces. 

A  Japanese  Design  of  Boiler  Furnace. 
Y.  Sekiguchi.  Illustrated  description  of 
a  novel  design.  1200  w.  Mech  Engr — 
June  24,  1910.     No.   15530  A. 

Boiler  Repairs. 

Applying  Patches  to  Boilers.  H.  S. 
Jeffery.  Shows  that  the  method  of  re- 
pairing depends  on  the  nature  and  loca- 
tion of  the  defect.  Illustrates  and  de- 
scribes various  repairs.  2500  w.  Power 
— July  5,  19 10.     No.  15322. 

Boilers. 

The  Grille  Water-Tube  Boiler.  Illus- 
trated detailed  description  of  a  novel 
type.  The  utmost  stress  has  been  laid  on 
the  idea  of  accessibility.  1400  w.  Engr, 
Lond — July  i,  1910.     No.  15565  A. 

Boiler  Selection. 

Selecting  a  Boiler.  F,  C.  Bitgood.  Re^d 
before  the  Ohio  Soc.  of  Mech.,  Elec,  & 
Steam  Engrs.  Deals  with  facts  regard- 
ing different  classes  of  boilers,  pointing 
out  the  best  way  to  make  a  selection  for  a 
given  service.  2000  w.  Boiler  Maker — 
Julv,  1910.     No.  15584. 

Boiler  Tests. 

Test  of  a  Boiler  Plant  Equipped  with 
Superheaters  (Untersuchung  einer  nach- 
traglich  mit  Ueberhitzern  ausgeriisteten 
Dampfkesselanlage).  Gives  results  of 
tests  before  and  after  the  installation  of 
the  superheaters.  2700  w.  Gliickauf — 
June  18.  1910.     No.  15794  D. 

Boiler  Tubes. 

Permissible  Variation  of  Fire  Tubes 
from  the  Circular  (Zur  Frage  der  zulas- 
sigen  Abweichungen  der  Flammrohre  von 
der  Kreisform).  C.  Bach.  Discuss^b  the 
German  regulations.  Ills.  2300  w.  Zeitschr 
(1  Ver  Deutschcr  Ing — June  18,  1910.  No. 
15052  D. 

Condensers. 

Clean  Water  for  Condensing  Purposes. 
Warren  O.  Rogers.  Illustrated  descrip- 
tion of  a  concrete  raceway  constructed 
with  automatic  gateway  to  supply  clean 
water  from  a  j)on(l.  1000  w.  Power — 
July   12.    i«)io.     No.   15442. 

The  Surface  Condenser  in  Mine  i'ower 
Plants.  W.  A.  MacLeod.  Gives  results 
of  condensation  with  intermittent  prime 
movers.  22<k>  w.  l-aig  &  Min  Jour — July 
16,   i()i().     No,   15()23. 

Develoi)ment  of  tlie  Leblanc  Condenser 
in  America.  R.  N.  I'.Iuhart.  Gives  a  de- 
tailed (lescriptii>n  of  the  Leblanc  air  pump 
in  coimectioti  with  the  condenser.  Ills. 
1200  w.  l*'lec  Jour— July.  1910.  No.  TS851. 
See  also  Vacuum  Gauges,  under  Mf.as- 

TKI'  Ml  NT. 

Engine  Cranks. 

(rank    Troubles.     Hints  on  (le;iling  with 
v.nious  crank  troubles.     I2tx-)  w.  I'"lec  Rev, 
Loud — June  24.   H)io.     X".    1551.1  ^• 
Engine  Foundations. 

Concrete  for  Machimrv  l-'oinidations. 
G.    Wise.      Ct>nsiders    the    material    used, 


Wc  supt'ly   Li'i'Ui   uf   ihcit!  articles.      6Vtf  page  y(5<J. 
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mixiiiK.  forms,  pimriii;^  .iikI  t'liiishiiifi:.  l8oo 
w.     r.)\vrr — July  _'(),   1910.     Xo.  IS0<^.^ 
Engine  Lubrication. 

Sec    Slcain    I-Jij^incs.    iukUt    IMAKIM-". 

Axn  XAVAL  j':x(iixj':KRix{;. 

Engines. 

Tlic  I\c\ival  of  the  Rcciprocaliiij^  Su-aiu 
EiiRinc.  K.  J.  S.  Pisott.  Tliis  sccoiul  of 
two  articles  discusses  practical  applica- 
tions aiul  the  calculating  f)f  an  engine-tur- 
bine combination  for  a  j;?ivcn  case.  Ills. 
3500  w.  Engineering  Magazine — August, 
1910.     No.  16003  B. 

The  Stumpf  Uni-Directional-Flow  ]*Ji- 
ginc.  Prof.  J.  Stumpf.  Abridged  trans- 
lation of  a  communication  on  a  tyi)e  of 
engine  first  known  through  a  British  pa- 
tent granted  to  Leonard  Jennctt  'J'odd, 
under  the  title  of  "Mid-Cylinder  Exhaust 
Engines."  Claims  remarkable  advantages 
for  this  type  of  exhaust  rendering  it  par- 
ticularly valuable  for  engines  using  su- 
perheated steam.  Ills.  4500  w.  Engng 
— June  10,  1910.     No.  15501  A. 

Compound  Engine  with  Miillerdrop- 
Valve  Gear  of  the  Zwickauer  Maschincn- 
fabrik  (Machine  a  Vapeur  compound  a 
Distribution  par  Soupapes,  systemc  Mi'il- 
ler,    de    la    Zwickauer    Maschinenfabrik). 

F.  Hofer.  Illustrated  description.  2000 
w.  Genie  Civil — June  25,  igio.  X'^o. 
15740  D. 

Prime  Movers  at  the  Brussels  Exhibi- 
tion (Der  Kraftmaschinenbau  auf  der 
Weltausstellung  in  Briissel  1910).  H. 
Dubbcl.  A  preliminary  report  on  the  gas- 
engine,  steam-engine  and  steam-turbine 
exhibits.  Ills.  2500  w.  Zeitschr  d  Ver 
Deutscher  Ing — June  18,  1910.  No.  15949  D. 
Engine  Testing. 

Engine  Erecting  and  Testing  Pits.  H. 
Pearman.  Considers  the  requirements  in 
pits  suitable  for  the  erection  and  testing  of 
reciprocating  engines.  Ills.  800  w.  ]\Iech. 
Wlci — July  8,  1910.  Serial,  ist  part.  Xo. 
15669  A. 
Flue-Gas  Analysis. 

How  to  Make  a  Flue-Gas  Analysis.  Ju- 
lian C.  Smallw^ood.  Description  of  Orsat 
flue-gas  analyzing  apparatus  and  the  meth- 
od of  operation.  Directions  for  prepar- 
ing chemical  solutions  used  in  the  appa- 
ratus, and  suggestions  on  errors  which 
influence  the  accuracy.  3000  w.  Power — 
Julv  9,  1910.  No.  156SI. 
Fuels. 

The  Influences  of  the  Volatile  Constit- 
uents in  Coal  Combustion.  Editorial  re- 
view of  tests  conducted  by  Prof.  K.  J. 
Constam  and  Dr.  P.  Schlapfer  and  de- 
scribed in  the  Zcit.  des  Ver.  Dent.  Iu}i. 
2000     w.      Engng — July     15,     1910.      X^o. 

15074  A. 
Mechanical  Stokers. 

Xotes  on  Western  .Anthracite  Coal.     A. 

G.  Christie.  Confirms  the  belief  that  some 
types  of  mechanical  stokers  are  1x?tter 
adapted  than  others  to  burn  certain  kinds 


of    coal,    and    refers    particularly    to    the      ' 
Roney  stoker.     3(X)0  w.     Power — July   19, 
19 10.     No.  15653.  I 

l'"rf)nt    i'Ved    Automatic    Stokers.     J.    F. 
Springer.    Illustrates   and    describes   types,      ! 
explaining  their  operation,    3000  w.    Pow-      ' 
er-July  J 2,  1910.     No.  1544.^ 
Rotary  Engines. 

Modern  Rotary  .Steam  ICngines.  War- 
ren ().  Rogers.  An  illustratefl  study  of 
the  construction  of  several  makes  of  this 
tyi)e  of  engine.  35f^x)  w.  Power — JuK'  5, 
1910.     Xo.  15326.  I 

Smoke  Prevention.  j 

Smoke    Abatement :     Two    Typical    Re- 
ports.     John    B.    C.    Kershaw.      Gives    a 
brief   resume   of  these   two   reports,   with     | 
editorial    comment.      25<'X)    w.      Elcc    Rev,     j 
Loud — July  15,  19 10.     Xo.  15890  A.  l 

Chicago's    Smoke    Problem.      Paul    P.     I 
Bird.     A    general    paper   on    this    subject, 
introducing  a  discussion.     26800  w.     Jour 
W  Soc  of  Engrs — June,  1910.     Xo.  15854  D.     , 
Smoke  Recorders.  ' 

The    Wattles    Stoking    Register.      Illus- 
trates  and   describes   an   apparatus   which 
gives    photographically    a    24-hour    record 
of    smoke   density   in   chimneys.      1000   w.     ^ 
Ir  Age — July  21,   1910.     Xo.   15801.  1 

Stacks. 

Chimneys  and  Draft.  John  S.  Leese. 
Considers  the  temperature  at  which  max-  ' 
imum  draft  is  secured,  and  gives  formula  ' 
for  estimating  the  drafts  which  a  given  1 
chimney  is  capable  of  developing.  1200  \ 
w.     Power — J  Illy  5.  19 10.     Xo.   15327.  \ 

Steam  Pipes.  J 

Resistance  to  Pressure  of  Oval  Pipes 
(Resistance  des  Tuyaux  o vales  soumis  a 
des  Pressions).  ]\i.  Westphal.  Trans- 
lated from  the  Zeitschr.  d.  Ver.  Deutscher 
Ing.  for  July  24,  1909.  Ills.  2500  w.  Rev.  , 
de  Mecan — June,  1910.  Xo.  15717  E  +  F.  j 
Steam  Properties.  j 

Alignment  Chart  for  Determining  Spe-     j 
cihc     Volumes    of     Steam.      William     J.     | 
Goudie.     Gives   a    chart   designed    to    re- 
duce the   labor  of  calculation   when    vol- 
umes   cannot    be    obtained    directly    from 
the    tables,    explaining    its    use.      1000    w. 
I'jigng — July  I,  1910.     X'o.   15542  A. 
Superheating.  , 

Superheaters  (Quelques  Surchauffeurs). 
A  review  of  superheating  devices  recently 
patented  and  described.  Ills.  6000  w.  Rev 
de  Mecan — June.  1910.     Xo.  15718  E  +  F.     , 

See    also    l^oiler    Tests,    under    Ste.^m     ] 

l'"X(;iXKI  RIXC. 

Turbine  Design.  j 

High-Speed    Steam-Turbine   Rotor   De-     ; 
sign    and    Construction.     John    McKenzie     ! 
Newton.      Read    before    the    Jr.    Inst,    of     1 
Engrs.     Discusses   the   mechanical    design 
and  construction  of  the  rotors  of   such  tur- 
bines,   especially   the   mechanical    strength 
and  stiffness  in  relation  to  the  materials,     j 
Ills.     8000  w.     Engng — July  8,   1910.     Se-     | 
rial.     1st  part.     No.  15678  A. 


We  supply  copies  of  these  articles.     See  page  966^ 
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Diagrams  for  the  Investigation  of  Tur- 
bine Rotors  (Ein  ereweitertes  Diagramm 
mit  verschiedenen  Wirkungsgraden  fiir 
die  Teilturbinen  und  dessen  Anwendung 
zur  Untersuchung  von  Laufradern),  C. 
Reindl.  Mathematical.  Ills.  Serial,  ist 
part.  2O0O  w.  Zeitschr  f  d  Gesamte  Tur- 
binenwesen — June  30,  1910.  No.  15915  D, 
Turbine  Governing. 

The  Indirect  Intertia  Governor  (Der 
indirekt  wirkende  Beharrungsregler).  D. 
Thoma.  Discusses  its  application  to  hy- 
draulic turbines.  Ills.  1500  w.  Zeitschr 
f  d  Gesamte  Turbinenwesen — June  20, 
1910.  No.  15913  D. 
Turbine  Plants. 

Brush-Parsons  Exhaust  Turbines.  Il- 
lustrated detailed  description  of  an  ex- 
haust-turbine plant  installed  in  Belfast. 
3500  w.    Engng — July  1,1910.    No.  15541  A. 

The  Exhaust-Steam  Turbogenerator 
Plant  at  the  ''Frohliche  Morgensonne'' 
Mine  (Die  Abdampf-Turbogeneratoran- 
lage  auf  Zeche  "Frohliche  Morgen- 
sonne"). Illustrated  description.  2000  vv. 
Zeitschr  f  d  Gesamte  Turbinenwesen — 
June  10,  1910.  No.  15911  D. 
Turbines. 

Small  Steam  Turbines.  John  Gurney 
Callan.  Considers  the  general  type  best 
suited  to  small  units,  and  the  mechanical 
arrangement  most  advantageous.  Ills. 
4000  w.  Jour  Assn  of  Engng  Socs — June, 
1 9 10.    No.  15987  C. 

The  Utilization  of  Exhaust  Steam. 
Herman  Niemetz.  On  the  advantages  of 
exhaust-steam  turbines.  Ills.  1500  w. 
Elcc  Wld— July  7,   1910.     No.  15486. 

Atmospheric  or  Low  Pressure  Turbines. 
J.  A.  MacMurchy.  An  illustrated  article 
explaining  the  advantages  of  these  tur- 
bines. 1700  w.  Can  I'^lec  News — July, 
19  Fo.     No.   15447. 

I.  I'.xhnust  .Steam  'i'urbincs  and  Con- 
densing Plant  at  McDonald  Koad  Station. 
I'Vank  A.  Newington.  II.  I'lxtensions  to 
I''xisting  Electricity  Supply  Stations  by 
Means  of  Mixed  Pressure  Turbines.  Ash- 
ton  Bremner.  Two  papers  before  the 
Munic.  I'-Iec.  Assn.,  discussed  together. 
f)f)00  w.  I'^lec  iMigr,  Lond — June  -'4,  1910. 
No.   15511  A. 

The  New  Tosi  Steam  Turbines  (Dir 
ncueren  Damnfturbinen  der  I'irma  I'Van 
CO  Tosi,  Eegnano),  VV.  Gensccke.  illus- 
trated detailed  description.  .Serial.  ist 
part.  I7(K)  w.  Zeitschr  f  d  Gesamte  Tur- 
i)iiienwesen — June   30,    m;i<).      No.  15014  I  >. 

Multistage  Turbo-Machines  and  Re- 
cent Applications  (Ees  'lurbo- Machines 
multicellulaires  et  leurs  rccentes  Ai)plica- 
tions).  A.  Rateau.  Discusses  steam  tur- 
bines, centrifugal  pumi)s,  f;ms  and  com- 
pressors Ills.  F3(X¥)  w.  Mem  Soc  Tng 
Civ  de   I'rancc    -April,   loto.     No.   1570J  Ci. 

A  Description  of  Some  Turbo-Machines 
and   a   Comparison   with   the  Corr»\spon<l 
ing     Piston     Machines      ( Description     de 

Wt  supply  copits  of  thtst 


quelques  Turbo-Machines  et  Compar- 
aisons  de  Celles-ci  avec  les  Machines  a 
Piston  correspondantes).  A.  Barbezat. 
Deals  with  centrifugal  pumps  of  the  So- 
ciete  de  la  Meuse,  Rateau  turbo-compres- 
sors, and  Barbezat  steam  turbines.  Ills. 
15000  w,  Mem  Soc  Ing  Civ  de  France — 
April,   1910.     No.   15703  G. 

Some  Notes  on  Turbo-Machines  (Quel- 
ques Remarques  sur  les  Turbo-Machines). 
J.  Rey.  A  brief  review  of  the  evolution 
of  steam  turbines,  centrifugal  pumps  and 
compressors.  Ills.  8000  w.  Mem  Soc 
Ing  Civ  de  Prance — April,  1910.  No. 
15704  G. 

See  also   Engines,   under   Steam   Engi- 
neering. 
Watt  Museum. 

The  Watt  Relics  at  South  Kensington 
F.  A.  Halsey.  Illustrates  and  describes 
the  more  important  of  the  Watt  exhibits. 
3000  w.    Power — July  26,  1910.    No.  15984. 

The  Watt  Relics  at  South  Kensington. 
F.  A.  Halsey.  Illustrates  and  describes 
models,  showing  the  importance  of  Watt's 
work.  2800  w.  Am  Mach — Vol.  t^t^-  No. 
28.     No.  15586. 

TRANSPORTING  AND  CONVEYING. 
Aerial  Tramways. 

I'^lectric  Aerial  Tramways  in  Foundries 
(I'Llektrische  Hangebahnen  in  Giesser- 
eien).  Illustrates  and  describes  a  number 
of  installations  on  the  Bleichert  system. 
Serial,  ist  part.  2500  w.  Giesserei-Zeit 
—June  15,  1910.  No.  15783  D. 
Cranes. 

Travelling  and  Slewing  Tower  Trans- 
porter. Illustrations  and  description  of 
a  transporter  for  Victoria  Docks,  oper- 
ated electrically.  800  w.  Engr,  Lond — 
July  I,  1910.     N(\  15.566  A. 

150-Ton  Hammer-llead  Crane.  Plate. 
illustrations,  and  description  of  an  elec- 
trically operated  hammer-head  crane  for 
the  Mitou  Bishi  Dockyard,  Nagasaki, 
Jai)an.  2(XX)  w.  I'^ngng — June  24,  iqig. 
No.   15538  A. 

See   also    Floating   Cranes,   under   M.\- 
RIXE  AND  NAVAL  ENGL\EERL\G. 
Elevators. 

The  I'.lectric  I'.levator.  William  Bax- 
ter. Jr.  Illustrated  description  of  the 
elektron  system  with  mechanical  control. 
1500  w.  Power — Julv  5.  loio.  No.  15.^25. 
I'.lectric  Lifts  on  the  Olvmpic  and  Ti- 
tanic. Brief  description  of  elevators  for 
|)assengers,  stores,  and  pantry  service. 
7(Ki  w.     I'.ngr.  Lond — June  24,   1910.     No. 

15551   A. 

.\  Novel  Mountain  T.levator.  L.  Ram- 
akers.  Illustrated  description  of  an  ele- 
vator recently  put  in  service  in  Switzer- 
land. KXX1  w.  Sci  Am — July  23,  1910. 
No.   I58<¥). 

'The 'Safety  of  Industrial  l^levators  (Gli 
Elevator!  industriali  Considerati  nei  Ri- 
guardi     della     Sicurczza    del    loro     Escr- 

articles.     S(t  pogt  966. 
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cizio).     L.   Pontijs'Kia.     Discusses  the  reg- 
ulations   Kovernin;^    the    installation    and 

^operation  of  passenger  and  freight  eleva- 
tors in  various  countries.  Serial.  1st 
part.  J500  w.  Industria — June  19,  10 10. 
.Vo.  15750  l>. 

Freight  Handling. 

Mechanical  Transference  of  Water- 
Bornc  Freight.  H.  M'L.  I  larding.  De- 
scribes the  methods  now  employed  at 
steamship  terminals,  showing  the  require- 
ments of  the  service,  discussinp;  the  value 
of  mechanical  conveyors  for  the  handling 
of  freight,  and  especially  the  economy  of 
the  electric  hoist.  4500  w.  Ry  Age  Gaz — 
July  8.   iQio.     No.   15468. 

Lifting  Magnets. 

Electric  Lifting  Magnets  in  the  Steel 
Plant.  Illustrated  article  on  the  impor- 
tant uses  of  this  conveying  device.  1500 
w,     Elec  Wld — July  7,   1910.     No.   15485. 

Ore  Handling. 

A  15-Ton  Hulett'  Ore  Unloadcr.  Wal- 
ter G.  Stephan.  Illustrated  description  of 
a  new  machine  with  50  per  cent,  increase 
in  bucket  load  and  with  receiving  hop- 
per, larry  car,  and  mechanism  for  weigh- 
ing the  ore.  1800  w.  Ir  Age — July  21, 
1910.     No.  15800. 

MISCELLANY. 

Aeronautics. 

Alphonse  Penaud,  the  Father  of  Mod- 
ern Aviation  (Alphonse  Penaud,  der 
Vater  der  modernen  Aviatik).  Josef  Pop- 
per. A  review  of  the  development  of  the 
fundamental  principles  of  aeronautics. 
Serial,  ist  part.  2000  w.  Motorwagen — 
June  20,  1910.     No.  15920  D. 

Aerial  Navigation  (Sulla  Navigazione 
aerea).  Angelo  Battelli.  A  discussion  of 
its  present  development  and  possible  fu- 
ture. 6000  w.  Monit  Tech — June  20, 
19 10.     No.  1 575 1  D. 

Aeroplanes  and  Dirigibles  in  Naval 
Warfare  (Velivoli  e  Dirigibili  nella  Guer- 
ra  navale).  Claudio  Piumatti.  A  discus- 
sion of  their  offensive  and  defensive  pos- 
sibilities. 2000  w.  Riv  Marit — June,  1910. 
No.  15746  E  +  F. 

By  Air  Across  the  Atlantic  Ocean.  Dr. 
Eugen  Alt.  Brief  account  of  a  projected 
aerial  voyage  from  Europe  to  America. 
1800  w.     Sci  Am  Sup — July  2,  1910.     No. 

15405. 

The  Principle  of  the  Helicopter.  Her- 
bert Chatley.  Reports  results  of  investi- 
gation of  theoretical  points  in  connection 
with  the  design  and  construction  of  this 
t\T>e  of  machine.  1000  w.  Engr,  Lond — 
July  I.  1910.     No.  15558  A. 

Wooden  Construction  for  the  Frame- 
work of  Airships  (Holztrager  fiir 
Gerippe  von  Luftschiflfen).  Herr  Lu- 
komski.  Discusses  the  design  of  wood 
frameworks.  Ills.  1000  w.  Zeit'schr  d 
Ver  Deutscher  Ing — June  18,  1910.  No. 
1595.S  D- 


Analytical  Calculation  of  Pressure  and 
Pressure  Distribution  on  I'lancs  (Analy- 
tische  liercchinnig  dor  Druckkraft  und 
Druckverfcihnig  an  luftbestrfimten  l-Tich- 
tn).  I'>ich  Schncckenberg.  Mathematical 
discussion  of  this  clement  of  aeroplane 
<lesign.  Ills.  2000  w.  Elektrotech  Runds- 
chau— June  2,  1910.    No.  15939  D. 

The  Theory.  Calculation,  and  Construc- 
tion of  Aerial  Propellers  (Sur  la  Thco- 
rie,  le  Calcul  et  la  Construction  des  Heli- 
ces aeriennes).  Ernest  Comhairc.  A 
brief  review  of  aerial  propeller  design 
and  construction.  2000  w.  All  Indus — 
June,   1910.     No.   15728  D. 

Testing  Aerial  Propellers.  Illustrated 
description  of  a  special  apparatus  at  the 
works  of  the  Vickers  Co.  for  making 
practical  tests  of  such  propellers,  with  an 
outline  of  testing  methods.  700  w.  Engng 
— July  8,  19 10.     No.  15670  A. 

Tests  on  Air  Propellers  (Versuche  mit 
Huhschrauben).  G.  Klingenberg.  De- 
scribes methods  and  gives  results  and 
conclusions.  Ills.  6000  w.  Zeitschr  d 
Ver   Deutscher  Ing — June    18,    1910.     No. 

15951   D- 

Aeroplane  Constructional  Details.  War- 
ren H.  Miller.  Discusses  materials  used 
and  describes  some  constructional  details. 
Ills.  3500  w.  Am  Mach — Vol.  3^.  No. 
29.     No.  15696. 

The  Antoinette  Aeroplane  (L'Aero- 
plane  Antoinette).  Describes  in  detail  the 
construction  of  the  aeroplane  and  motor. 
Ills.  2500  w.  Tech  Mod — June,  19 10. 
No.  15725  D. 

The  Manufacture  of  French  Aeroplanes. 
Warren  H.  Miller.  Reviews  the  mechan- 
ical and  trade  developments  in  this  new 
industry  in  France.  Ills.  2000  w.  Engi- 
neering Magazine — August,  1910.  No. 
15998  B. 

The  Wreck  of  the  "Deutschland."  Carl 
Dienstbach.  An  account  of  the  loss  of  the 
third  airship  of  Count  Zeppelin.  1200  w. 
Sci  Am— July  9,  1910.     No.  I54i4- 

Contemporary  Dirigible  Balloons  fLes 
Aerostats  dirigeables  contemporains). 
Paul  Renard.  A  discussion  of  their  de- 
sign and  a  description  of  various  types. 
Ills.  Serial,  ist  part.  4500  w.  Tech 
Mod — June,  1910.     No.  15724  D. 

See     also     Aeronautic     Motors,     under 
CoMnrsTTON   Motors. 
Agricultural  Implements. 

The  Royal  Agricultural  Society's  Show. 
Illustrates  and  describes  interesting  ex- 
hibits in  the  implement  section.  3300  w. 
Engr,  Lond — June  24,  1910.  Serial,  ist 
part.  No.  15548  A. 
Safety  Devices. 

Prevention  of  Industrial  Accidents. 
I'^edcrick  R.  Hutton.  Analysis  of  indus- 
trial accidents  showing  the  importance  of 
safeiv  devices.  Editorial  note.  1800  w. 
Am  iVIach— Vol.  3.^.    No.  30.    No.  160 12. 


We  supply  copies  of  these  articles.     See  page  966. 
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COAL  AND  COKE. 

Briquetting. 

Binders  for  Coal  Bri(|ucts.  C.  L.  Hub- 
bard. Sunimarv  of  results  and  recom- 
mendations from  a  bulletin  issued  by  the 
U.  S.  Geol.  Survey  relating  to  tests  made 
at  the  St.  Louis  plant.  2500  w.  Elcc  Rev, 
N  Y — July  16,  19 10.    No.  15639. 

Coal  Breakers. 

The  Beaver  Brook  Breakers.  Truman 
M.  Dodson,  Jr.  Illustrates  and  describes 
the  equipment  and  construction  for  pre- 
paring anthracite.  3500  w.  Mines  &  Min 
— July,  19 10.     No.  15342  C. 

Coal  Cutting. 

Advantages  and  disadvantages  of  the 
Electric  and  Compressed  Air  Drive  for 
Coal-Cutting  Machines.  3000  w.  Ir  & 
Coal  Trds  Rev — July  i,  1910.  No.  15573  A. 

Coke-Oven  Gas. 

Sec  Opcn-llcarth  Furnaces,  under  Ikon 
AM)  Stkki,. 

Coke-Oven  Lining. 

Sec  Blast-Furnace  Lining,  under  Ikon 
AND  Stkkl. 

Coke  Ovens. 

'J'he  Cfjppee  Regenerative  By-Product 
Coke  Oven  (I'-tude  sur  le  Four  a  Coke  a 
Regeneration  de  Chaleur  et  a  Recupera- 
tion des  Sous-Produits,  Systeme  Kvence 
Coppec).  Pierre  Gilard.  Describes  the 
construction  and  operation  of  the  oven 
and  by-product  recovery  plant.  Ills,  ^j^fyoo 
w.  Bui  Sci  d  IWssn  d  I'!leves — April, 
1910.     No.   15701   D. 

Coke  Waterer. 

An  Automatic  Coke  Waterer.  William 
L.  Affelder.  Illustrates  and  describes  ap- 
I)aratus  for  overcoming  some  dillicultics 
of  operating  rectangular  coke  ovens.  2J(K) 
sv      .\liins  X'  Mill — July,  1910.     No.  15345  C. 

Coking  By-Products. 

A  New  Method  for  the  Recovery  of 
Ammonia  from  the  Products  of  Coal  Dis- 
tillation (Fin  neues  Verfahren  zur 
(levvimnmg  des  Ammoiiiaks  aus  Kohlcn- 
destillationsgasen ).  J.  Keintgcn.  De 
scribes  the  I'urlvhciscr  process.  Ills.  45(H) 
w.  Zeitschr  d  Ver  Ihutscher  Inu  luiie 
I  I,   loio.     No.   15<;4S  1). 

Electric  Power. 

ICIectricity    in    Mining    OfuTations.       I 
(ilyim  Williams.     Discussion  and  sug^es 
tif»ns   concerning   the   application   of   elec 
tricitv  to   mining   plants.     45(X)   v\.     Ir   vt 
Coal  Trds  Rev — July  i,    m>io.    No.  1557J  A. 
I''lectricity  in  West  Virginia   Mines.    Iv 
Neil    Williams.      On    the    economic    ad 
vantages  of  electric  operation,  with  a  re 
view  of  the  develoiiment   at   the  bitiimin 
ous   mines   of   West    Virginia.      Ills.     3=;oo 
w.     luig  &   Min  Jour — July  2,   luio.     No. 
15355. 


Electricity  Rules  at  the  Eastwood  Col- 
lieries. Instructions  given  to  those  in 
charge  of  electric  plant  on  the  surface  and 
underground,  and  also  of  coal-cutting  ma- 
chines. 3000  w.  Ir  &  Coal  Trds  Rev — 
July  I,  1910.  No.  15571  A. 
England. 

Coal    Mines    'Inspection — 1909.      Digest 
of    the    reports    of    H.    M,    Inspector    of 
Mines.      63000    w.      Col    Guard    (Sup)  — 
July  15,  1910.     No.   15899  A. 
Mexico. 

Coal  Mining  Industry  of  the  Mexican 
Republic.  Edwin  Ludlow.  A  review  of 
the  three  developed  coal  basins  in  the 
state  of  Coahuila  giving  analyses  and  re- 
port of  commercial  conditions.  2000  w. 
Min  Wld — July  9,  19 10.  No.  15467. 
Mine  Equipment. 

Coal-Mine  Equipment.  W.  S.  Meyers. 
Abstract  of  paper  read  at  Bluetleld  meet- 
ing of  the  W.  Va.  Coal  Min.  Inst.  Deals 
with  the  kind  of  power;  the  generation 
and  transmission  of  electricity,  etc.  3500 
w.       Mines     &     Min — July,     19 10.       No. 

15347  c. 

Mine   Power. 

I.  Some  Considerations  AfTecting  the 
Installation  of  Power  at  Collieries.  F. 
Onslow.  II.  Power  Production  at  Col- 
lieries, with  Special  Reference  to  Gas 
Power  and  Electrical  Centralization.  R. 
Crawford  and  H.  Moores.  Abstracts  of 
two  papers  before  the  Min.  Inst,  of  Scot- 
land. 25(X)  w.  Elect'n,  London — June  24, 
i()i().  No.  155 19  A. 
Mining. 

Vital  I'acts  Pertaining  to  Coal  Min- 
ing. Floyd  W.  Parsons.  A  ciMulensed 
review  of  recent  practice,  (xxx)  w.  luig 
cS:  Min  Jour — July  16,  1910.     No.   15624. 

Systematic  iCxploilation  in  the  Pitts- 
burg Coal-Seam.  F.  Z.  Schellenberg. 
Shows  metliods  of  rib-drawing  and  of 
working  in  the  Pittsburg  region.  2000  w, 
l'»ul  Am  Inst  of  Min  I'Jigrs— Julv,  loio. 
No.  15S5S  I<. 

Ilydraidic  Breaking  in  Bitmninous-Coil 
Mining  ( SlosstritiikiMi  nnd  hvdraulische 
Kohlensprengung  in  Steinkohlenflo/.en). 
Ilerr  Trippe.  Read  at  the  Diisseldorf 
Congress.  DescriU's  a  method  of  coal 
mining  which  prevents  the  formation  of 
(Inst.  Ills.  4(HK)  w.  (lliickauf — June  25, 
i()io.     No.  157()7  D. 

A  Criticism  of  Sto|)ing  (Kritik  des 
Scluiltelrulscheiibetriebes).  V.  Jiingst.  A 
comparison  of  overhand  sloping  with 
long  wall  and  other  mining  methods.  8000 
w.  (Iliiek.nif  June  iS,  i<)io.  No.  I57()I  D. 
Nova  Scotia. 

See  Rhode  Island,  under  Coal  and 
CoKK. 


^^V  supply  copies  of  these  articles.     See  paye  yod. 
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Peat. 

Clcold^^ic  Hi-ariiiR;  of  tlu'  Peal  lUds  of 
Aiiticosli  Island.  \V.  11.  'rwriiliofrl. 
Gives  facts  hoarinj^  on  tlic  nu'tliod  of  de- 
position of  the  coal  and  on  the  climate 
of  past  coal-forniinp  times,  .^(xk)  \v.  Am 
Jcinr  of  Sci — July,  1910.     No.  j5j8()  1). 

Rescue  Appliances. 

Comi)aiative  Tests  with  lireathinj;?  A])- 
I)liances  ( VerRelichcnde  Versuche  niit 
Atnum^sapparalen).  llerr  Grahn.  Dis- 
cusses pricipally  the  Tissot  ap|)aratus. 
Ills.  2000  w.  Gliickauf — June  11,  1910. 
No.   15790  D. 

Rescue  Stations. 

Mine  Rescue  Stations  in  Illinois.  R.  Y. 
Williams.  Descrihes  the  design  and  equip- 
ment and  the  character  of  the  traininjj; 
j.iiven.  3000  w.  Eng  &  Min  Jour — July 
_M.    1910.     No.   15877. 

Rhode  Island. 

The  Northern  Appalachian,  Rhode  Isl- 
and and  Nova  Scotia  Coal  Fields.  In- 
ft)rmation  from  the  report  of  the  fuel 
committee  of  the  Boston  Chamber  of 
Conmicrce.  2500  w.  Ry  Age  Gaz — July 
S.   1910.     No.  1547.3. 

Russia. 

The  Russian  Coal  Trade.  Information 
concerning  the  competition  with  British 
coal  in  the  Ikdtic,  and  new  deposits  in 
the  Russian  far  east.  2000  w.  Ir  &  Coal 
Trds  Rev — July  15,  1910.    No.  15997  A. 

Washing. 

Mechanical  Preparation  of  Coal.  H.  II. 
Stock.  Read  before  the  Int.  Ry,  Fuel 
Assn.  Discusses  the  means  of  improving 
the  fuel  and  increasing  its  value.  45(X)w. 
Ry  &  Engng  Rev — July  2,  1910.  No.  15291. 
COPPER. 
Arizona. 

Copper  Mining  in  Metcalf  District,  Ari- 
zona. Peter  B.  Scotland.  Illustrated  de- 
scription of  methods  used  in  handling 
low-grade  ore.  5000  w.  I^ig  &  Min  Jour 
— July  16,  1910.     No.  15622. 

Mining  at  Miami,  Arizona.    R.  L.  Iler- 
rick.     Illustrated  description  of  mine  de- 
velopments.     7500    w.      Mines    &    Min — 
July.   1910.     No.  15349  C. 
Converters. 

Converting  Copper  Mattes.  11.  Schro- 
der. Illustrates  and  describes  details  of 
interesting  work.  1500  w.  Aust  Min 
Stand — June  i,  1910.  Serial.  1st  part. 
No.  15504  B, 
Flue  Dust. 

Flue  Dust  and  iHime  in  Smeltery  Gases. 
Lewis  T.  Wright.  I'^xplains  how  flue 
dust  deposition  was  controlled  by  velocity, 
fume  by  temperature.  1700  w.  Kng  & 
Min  Jour — July  16,  1910.  No.  15620. 
Germany. 

Lead  and  Copper  Deposits  in  Lower 
Silesia  (Die  Blei-  und  Kupfererzlager- 
statten  Neiderschlesiens  und  der  auf 
ihnen  betriebenc  Bergbau).  A.  Fleck. 
Describes  the  ore  deposits  and  the  mining 


operations.     Ills.     Serial.'    1st  part.     2500 
w.    Ciliickauf  — Jnuf  25,  1910.    Ncj.  15799I). 
Mexico. 

Cananea  Mining  District  of  Sonora, 
Mexico.  S.  1*".  Emmons,  (jives  the  prin- 
cipal scientilic  results  of  a  survey  made 
in  uyoj,  describing  especially  the  property 
of  the  Greene  Cananea  Copper  Co.  Map. 
ifKKX)  w.  ICc-(]eol — June,  1910.  No. 
J5«4-'  D. 

Cananea    Consolidated    Copj)er    Co.    in 

1909.  L.  D.  Ricketts.  Abstract  from  the 
1909  report  of  the  Greene  Consf)lidated 
Copper  Co.  3500  w.  Eng  &  Min  Jour — 
July  9,  1910.     No,  15462. 

Nevada. 

The  Yerington  Copjjcr  District.  Jay  A. 
Carpenter.  Illustrated  article  reviewing 
the  history  of  this  district  and  describing 
the  mines.  4000  w.  Min  &  Sci  Pr — July 
2,  19 10.  No.  15431. 
Slags. 

Heats  of  Formation  of  Some  Ferro- 
Calcic  Silicates.  H.  O.  llofman  and  C. 
Y.  Wen,  Reports  an  investigation  made 
to  supply  heat  values  as  far  as  possible. 
Ills,  3500  w,  Bui  Am  Inst  of  Min  Engrs 
— July,  T()io.  No,  1 586 1  F. 
Smelter  Fumes. 

Sec   I'^luc   Dust,   under   Copper. 
Smelters. 

Smelting  Works  of  Tezeutlan  Copper 
Company.  A.  van  Zwaluwenburg.  Illus- 
trated description  of  a  plant  utilizing 
gravity  in  handling  all  material.  2800  w, 
b'ng    &    Min    Jour — July    23,    1910,      No. 

Smelting. 

Cananea  Furnace  Practice.  Courtenay 
De  Kalb.  Detailed  discussion  of  the  prac- 
tice at  the  great  smelter  of  the  Cananea 
Consolidated  Copi)er  Co.  Ills,  3000  w. 
Min  &  Sci  Pr — July  2,  1910.    No,  15432, 

See  also  Roasting,  under  Ore  Dressing 

.AND    CONCENTR.MION. 

Spain. 

The  Pyritic  Deposits  of  Huelva,  Spain. 
.\,  MoncriefT  h'inlayson.  Gives  results  of 
investigations  into  the  i)yritic  masses  of 
the  imf)ortant  copper  district  of  sf)iithern 
Spain  and  Portugal,  4000  w.  Ec-Geol — 
June,  1910.   Serial,    istpart.   No.  15843  D, 

GOLD   AND   SILVER. 
Australia. 

Catherine  Reef  United  Mine,  P)endigo 
(V.).  Describes  a  massive  quartz  de- 
posit; the  greater  part  being  low-grade 
ore.     2500  w.     Aust  Min   Stand — June   i, 

19 10.  No.  .15505   B. 

See     also     Gold     Milling,     under     Ore 
Drkssinc;  and  Concentr.\tion. 
Cyaniding. 

Continuous  Pachuca  Tank  Agitation  at 
the  Esperanza  Mill.  M.  H,  Kuryla.  Read 
before  the  Inst,  Mexicano  de  Minas  y 
Metalurgia,  Describes  the  continuous 
system  of  agitation  in  treating  the  granu- 


We  supply  copies  of  these  articles.     See  page  g66. 
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lar  slime  resulting  from  regrinding  of  the 
battery  sands.  looo  w.  Met  &  Chem  Engng 
—July,  1910.     No.  15430  C 

Silver  Cyaniding  at  the  San  Rafael 
Mill,  Pachuca.  E.  Girault.  Describes  the 
treatment  and  gives  the  per  cent,  of  ex- 
traction and  cost.  Ills.  2000  w.  Eng  & 
Min  Jour — July  9,  1910.     No.  15461. 

See  also  Crushing,  under  Ore  Dressing 
AND  Concentration. 
Dredging. 

Less  Known  Gold  Dredges  in  Califor- 
nia. W.  M.  Knox.  Brief  descriptions  of 
dredges  working  with  good  results  in  iso- 
lated districts.  Ills.  1000  w.  Min  &  Sci 
Pr— July  2,  1910.     No.  15433. 

Gold  Dredging  and  Rock  Crushing  in 
California.  George  Bowers.  Describes 
dredges  and  methods  used  successfully  in 
the  Folsom  Division  of  the  Natomas 
Consolidated.  Ills.  2500  w.  Eng  Rec — 
July  16,  1910.  No.  15628. 
Georgia. 

Gold  Deposits  of  Georgia.   E.  K.  Soper. 
Information   concerning  the   deposits  and 
their   development.     2200  w.     Min  &   Sci 
Pr— June  25,  1910.     No.  15294. 
Idaho. 

Boise  Basin,  Idaho.  W.  A.  Scott.  De- 
scribes the  locality  and  gives  an  account 
of  placer  mining  in  the  past  and  present. 
2000  w.  Min  &  Sci  Pr— July  16,  1910.  No. 
1.S825. 
Nevada. 

The  Tonopah  Extension  Mine  and  Mill, 
Nevada.  A.  H,  Martin.  Illustrated  de- 
scription of  the  property.  1500  w.  Min 
Wld — July  2,   1910.     No.   15341. 

Rawhide,  Its  Past,  Present,  and  the 
Initure.  P.  R.  Whytock.  Reviews  the 
history  of  this  mining  district,  describing 
the  gold  and  silver  ore  deposits.  Map. 
2000  w.  Min  Wld— July  16,  19 10.  No. 
1.S641. 

Geology  and  Ore-Deposits  of  the  Gold- 
field  District,  Nevada.  F.  L.  Ransome. 
This  present  number  gives  map  and  de- 
scription of  the  general  geology  of  this 
district.  25(xi  w.  lu'-Geol — June,  H)i<). 
Serial.     1st  part.     No.  15S41   1). 

l''aulting  in  the  Bullfrog  District,  Ne- 
vada. VV.  II.  Emminis  and  (i.  II.  (iarrey. 
Abstract  frotn  I'ull.  407.  U.  S.  Geol.  Surv. 
A  descriptive  study  of  this  region.  UN. 
2000  w.  Min  &  Sci  Pr — June  25,  igio. 
Serial,  ist  part.  No.  i52()6. 
Rand. 

Metallurgy  on  the  Rand.  Horace  G. 
Nichols.  Illustrations  and  report  of  coti- 
(litions  as  observed  on  a  recent  trip  to 
Soitth  Africa.  1000  w.  Mining  Mag — 
JmIv,  loin.  No.  15990  B. 
South  Dakota. 

The  Black  Hills  of  Sf.utli  Dak,.ta.  VVil- 
ilam  H.  Storms.  An  account  of  the  dis- 
covery and  matters  relatiMl  is  K'v<'n  in  the 
present  number.  Ills.  Min  &  Sci  Pr — 
July  23,   1910.   Serial,    ist  part.   No.    i()035. 

IVt  supply  copits  of  thtst  articles 


Utah. 

The  Daly  Judge  Mine  and  Mill,   Park 
City,    Utah.-     Leroy    A.    Palmer.      Illus- 
trated detailed  description.     3500  w.    Min 
Wld — July  2,  1910.     No.  15340. 
IRON  AND  STEEL. 
Bessemer  Process. 

The  Present  Status  of  the  Basic  Besse- 
mer Process  in  Germany.  Review  and 
synopsis  of  a  paper  by  W.  Esser,  read  at 
the  Int.  Cong,  at  Dusseldorf,  Germany. 
3000  w.    Ir  Age — July  14,  1910.    No.  15575. 

Introduction  of  the  Thomas  Basic  Steel 
Process  in  the  United  States.  George  W. 
Maynard.  Detailed  review  of  the  history 
of  the  process.  4000  w.  Bui  Am  Inst  of 
Min  Engrs — July,  1910.  No.  15862  F. 
Blast-Furnace  Charging. 

The  Mechanical  Charging  of  Blast  Fur- 
naces. Edgar  J.  W.  Richards  and  Thomas 
Lewis.  Abstract  of  a  paper  read  before 
the  Cleveland  Inst,  of  Engrs.,  England. 
Discuesses  the  reauirements  and  reviews 
the  chargers  in  use,  describing  a  new  de- 
sign believed  to  be  an  improvement.  Ills. 
5000  w.  Can  Min  Jour — July  15,  1910. 
No.  15635. 
Blast-Furnace  Gas. 

A  Quantitative  Investigation  of  the 
Source  of  Hydrogen  in  Blast  Furnace 
Gas.  R.  J.  Wysor  and  \V.  D.  Brown. 
Gives  results  of  investigations,  with  de- 
tails of  the  test,  2500  w.  Met  &  Chem 
Engng— July,  1910.     No.  15423  C. 

The  Cost  of  Electric  Power  from  Fur- 
nace Gases  (Die  Erzeugungskosten  der 
elektrischen  Kraft  unter  Ausnutzung  des 
Hochofengascs).  Rudolf  Pokorny.  Dis- 
cusses the  cost  of  power  in  both  gas  and 
steam  plants.  Ills.  4000  w.  Stahl  u 
Eisen — June  8,  1910.     No.  15767  D. 

Sec  also  Open-Hearth  Furnaces,  under 
Iron  and  Stkkl. 
Blast-Furnace  Lining. 

Changes  in  the  Composition  of  Refrac- 
tory Materials  ( Ueber  die  Wamllung 
in  der  Zusammensetzung  feuerfestcr 
Steine).  Dr.  Blasberg.  Read  at  the 
Diisseldorf  Congress.  Gives  a  number  of 
analyses  showing  the  alteration  of  coke- 
oven  and  blast-furnace  linings.  3(X)0  w. 
Stabl  u  l'"is(Mi--Juiie  jj.  1910.  No.  15776  D. 
Blast-Furnace  Operation. 

(iruner's  Ideal  Working  of  a  Blast  b'ur- 
nace.  Joseph  W.  Richards.  Read  before 
the  Int.  Cong,  of  Min.  &  Met.  Aims  to 
show  that  this  ideal  is  not  true  for  some 
blast  furnaces  under  usual  conditions,  and 
not  true  of  many  blast  furnaces  under 
certain  unusual  conditions.  1200  w.  Met 
&  Cliem   l''ngng— July,   1910.    No.  15425  C. 

The  h'uel  Ivconomy  of  the  Blast  Fur- 
nace (  Der  Wiirmewert  des  Breimstoflfcs 
im  Schicblofen  und  insbesoiulers  im 
l''isiMiliocliofen).  Josef  v.  I*'.hrenvverth.  A 
mntimiation  of  the  author's  papers  begun 
in  Sept..  hh^).  dealing  speciallv  with  the 
iron  blast  furnace.    Serial,    isf  ))art.    j.Soo 

See  page  966. 
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w.     Oosl   Zi-ilschr   f  I^htl;   n    1  I  iitlcnwo'^cn 
— Jiiiit"  .4,  i()in.     \().   157S5  I). 
Blast  Furnaces. 

I  111-  l\(H-(mslriu-tcil  I'.arlstoii  iMiniacc. 
Illiistrati'S  and  (k'sorihi's  intrri'stiii)^  de- 
tails of  a  rccoiistnutc'd  furnace  at  I'.vcr- 
ett',  Pa.  i-K)0  w.  Ir  lid  Rev — July  7, 
igio.     N(i.  154KS. 

New  Plant  and  IJlasl  I'lunace  of  tlie 
Northwestern  Iron  Co.,  Mavville,  Wis. 
Hrief  sketch  of  the  location  and  history, 
with  illustrated  descrii)tion  of  features  of 
the  mines  and  new  furnace.  2500  w.  Ir 
Trd  Rev — July  28,  1910.  No.  16032. 
Blast-Furnace  Slags. 

A  Aletallot^raphic  Study  of  Iron  and 
Steel  Slags  (lUudc  metallographitiuc  des 
Scorics  du  Fer  et  de  I'Acier).  Al.  Mat- 
weiefF,  Illustrated  with  microplioto- 
graphs.  2700  w.  Rev  de  Aletal — June, 
1910.     No.  15712  E  4-  F. 

The  Value  of  Microscopic  Study  in  the 
Examination  of  Blast-Furnacc  Slags 
(Ueber  den  Wert  mikroskopischer  Un- 
tersuchungen  fiir  die  Beurtcilung  von 
Hochofenschlacke).  H.  Passow.  Read  at 
the  Diisseldorf  Congress.  Shows  what  a 
microscopic  investigation  will  reveal.  Ills. 
2500  w.  Stahl  u  lusen — June  15,  19 10. 
No.  15770  D. 
Blowers. 

The  Application  of  Turbo-Blowers  to 
Blast  Furnaces  (Note  sur  1' Application 
des  Souffleries  rot'atives  aux  Hants  Four- 
neaux).  A.  Gouvy.  Reviews  their  ad- 
vantages and  shows  their  economy.  Ills. 
3000  w.  Mem  Soc  Ing  Civ  de  France — 
April,  1910.     No.  15705  G. 

The  Driving  of  Steel-Works  Blowers 
(Ueber  die  Wirtschaftlichkeit  der  ver- 
schiedenen  Antriebsarten  von  Stahl- 
werks-  Gebliisemaschinen).  Herr  Mau- 
ritz.  Read  at  the  Diisseldorf  Congress. 
Discusses  the  economy  of  steam,  gas,  and 
electric  operation.  Ills.  4200  w.  Stahl 
u  Eisen — June  22,  19 10.  No.  15774  D. 
Electrometallurgy. 

The  Development  of  Electric  Smelting 
of  Iron  and  Steel  (Die  Entwicklung  der 
elektrischen  Eisen-  und  Stahlerzeugung). 
Dr.  Juliusburger.  A  review  of  electric- 
furnace  types  and  oneration.  Ills.  3500 
w.     Elek  Kraft  u  Bahnen — June  4,   1910. 

No.  15937  !>• 

Present  Status  of  Electric  Steel  Pro- 
duction (Ueber  den  heutigen  Stand  der 
Elektrostahlverfahren).  B.  Neumann. 
Read  at  the  Diisseldorf  Congress.  A  re- 
view of  the  types  of  furnaces  in  use  and 
the  results  obtained.  Ills.  6000  w.  Stahl 
u  Eisen — June  22.  1910.     No.  1577^  D. 

The  Theoretical  and  Practical  Impor- 
tance of  the  Electric  Shaft  Furnace 
(Ueber  die  theoretische  und  praktische 
Bedeutung  des  elektrischen  Hochofens). 
Carl  Brisker.  Read  at  the  Diisseldorf 
Congress.  Reviews  results  at  Domnarf- 
vet  and   discusses   the  possibilities  of  the 


shaft  furnace.     loooo  w.     Stahl  u  F.isen— 
Jinic  jj,  i(>io.     .\(..   15775  I). 
Laboratories. 

I  lie  ( )rgani/ation  of  Some  German  and 
lielgian  Laboratorie.s  (Notes  sur  I'Organ- 
isalion  de  (luchiucs  Laboratories  alle- 
mands  et  beiges).  (;.  Arnou.  Describes 
laboratory  e(|ui|)inent  and  practice  in  some 
(ierman  and  lielKian  steel  works.  Ills. 
f)5<Ki  w.  Rev  de  Metal— June,  ujhk  No. 
i57o<;  \\  ~\-  [<\ 
Native  Iron. 

Native  Iron  (Ueber  tellurisches  Eisen). 
E.  Priwo/nik.  Discusses  the  occurrence 
of  pure  iron  in  nature,  reviewing  the  dis- 
coveries. 25(K)  w.  (Jest  Zeil.schr  f  Berg 
u  Hiitlenwesen — June  11,  loio.  No. 
i57<'^'  D. 
Open-Hearth  Furnaces. 

Recent  Im|)rovements  in  the  Construc- 
tion of  the  (Jpen-liearth  Furnace.  O. 
I'Viedrich.  Read  before  the  International 
Cong,  at  Diisseldorf.  Explains  some  of 
the  problems,  and  illustrates  and  descril>es 
improvements  made.  2500  w.  Ir  &  Coal 
Trds  Rev— July  8,  19 10.  Serial,  ist  part. 
No.  15686  A. 

Recent  Improvements  in  the  Construc- 
tion of  Martin  Furnaces  (Neuere  kon- 
struktive  Verbesscrungen  an  Martin- 
ofen).  O.  Friedrich.  Read  at  the  Diissel- 
dorf Congress.  Detailed  description  of 
new  and  important  features.  Ills.  5500 
w.  Stahl  u  Eisen — June  15,  1910.  No. 
15769  D. 

The  Application  of  Various  Kinds  of 
Gas  to  the  Operation  of  Open-Hearth 
Furnaces  and  Their  Influence  on  the 
Quality  of  the  Product  (Ueber  die  Ver- 
wendung  der  verschiedenen  Gasarten  zum 
Betrieb  von  Herdofen  und  ihren  Einfluss 
auf  die  Qualitat  der  Erzeugnisse).  Herr 
Terpitz.  Read  at  the  Diisseldorf  Con- 
gress. Discusses  the  use  of  blast-furnace 
and  coke-oven  gases.  2500  w.  Stahl  u 
Eisen — June  15.  1910.  No.  15773  D. 
Open-Hearth  Process. 

German  Open  Hearth  Processes.  R. 
Genzmer.  Synopsis  of  a  paper  read  at  the 
Dusseldorf  Congress  on  ''Pig  Iron-Ore 
Processes  in  Germany."  2500  w.  Ir  Age — 
July  28,  1910.  No.  16033. 
Quebec. 

I.  Iron  Ore  Deposits  of  the  Bristol 
Mine,  Pontiac  County,  Que.  E.  Linde- 
man.  11.  Magnetic  Concentration  of 
Ores.  George  C.  Mackenzie.  The  first 
article  gives  a  report  of  a  magnetometric 
survey,  etc.  Ills.  Maps.  3300  w.  Can 
l)e])t  of  Mines — Bui.  No.  2.  No.  16005  N. 
Rolling  Mills. 

ICarly  Days  in  the  Rolling  Mills.  The 
address  of  John  Fritz  at  the  centennial 
celebration  at  Coatsville,  Pa.,  telling  of 
the  opposition  to  his  three-high  mill.  Ills. 
1000  w.  Ir  Trd  Rev — July  14,  19 10.  No. 
15608. 

A     Modern     Universal     Rolling     Mill 


IfV  suf'f'ly  copies  of  these  articles.     See  page  g66. 
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(Modernes  Universal-Walzwerk).  De- 
tails of  a  rolling  mill  embodying?  several 
new  features.  Ills.  1800  w.  Stahl  u  Eisen 
— June  8,  1910.     No.   15768  D. 

A  Decade's  Progress  in  the  Construc- 
tion of  Roll  Trains  (Konstruktive  Neuer- 
ungen  an  Walzenstrassen  im  letzten  Jahr- 
zehnt.  H.  Ortmann.  Read  at  the  Diis- 
seldorf  Congress.  A  detailed  illustrated 
review  of  recent  improvements.  8500  w. 
Stahl  u  Eisen — June  15,  19 10.  No.  1577-  D. 

Segregation. 

Titanium  and  Segregation.  G.  B.  Wa- 
terhouse.  Read  before  the  Am.  Soc.  for 
Test.  Mat.  Discusses  the  influence  of 
titanium  on  segregation  in  Bessemer  rail 
steel.  Ills.  1200  w.  Ir  Age— July  7,  i9io. 
No.  15.305. 

Steel  Works. 

One  Hundred  and  Thirty  Years  of  Iron 
and  Steel  Making.  Illustrated  review  of 
the  development  of  the  Lukins  Iron  & 
Steel  Co.,  Coatcsville,  Pa.  3500  w.  Ir 
Trd  Rev— June  30,   1910.     No.  15293. 

Sweden. 

Iron  Mining  in  Sweden  (Der  Abbau  dor 
Eisenerze  in  Schweden).  Herr  Bentz. 
Describes  mining  methods  in  various  lo- 
calities. Ills.  5500  w.  Gliickauf — June  4, 
1 9 10,     No.   I578<)  D. 

LEAD  AND  ZINC. 
Germany. 

Sec  same  title,  under  Copper. 
Kentucky. 

The  I'luorspar,  Lead  and  Zinc  Deposits 
of  Western  Kentucky.  E.  Julius  lH)hs. 
Describes  these  deposits  of  economic  and 
scientific  interest.  3(hk)  w.  l-lc-Gcol — 
Jinic.  i()io.  No.  15845  D. 
Lead  Smelting. 

IJnhealthful  Practices  in  the  Metallurgy 
of  Lead,  i'.dgar  L.  Collins.  Abstract  of 
a  "Special  Report  on  Dangerous  or  In- 
jurious Processes  in  the  Smelting  of  Ma- 
terials Containing  Lead,"  made  to  the 
i'.ritiivli  ParliauH-nt.  15^)0  w.  Eng  &-  Min 
Jour — July  16,  H>io.  No.  15^)21. 
Missouri. 

Lead  Mining  in  the  Joplin  l)i>trict.  Lu- 
cius L.  Wittich.  Describes  early  (opera- 
tions in  the  production  of  lead  in  oimec- 
tion  with  zinc  mining.  Ills.  3(x»o  w.  Mines 
^   Min— July.    i<)io.      \'(..    15.M8  (". 

MINOR    MINERALS. 
Cement. 

Ahnninates;  Their  Properties  and  Pos 
sibilities  in  Clement  Manufacture.  Ili-nry 
S.  Si)ackman.  Kead  before  the  Am.  Soc. 
for  Test.  Mat.  Aims  to  show  the  value 
of  combinations  of  ahnninates  with  a  base 
as  an  addition  to  cements  and  mortar'^, 
and  tiieir  power  of  increasing  the 
strength  and  hydraulic  properties.  2500 
w.    iMig  Rec— July  <),  1910.   No.  1.545'- 

See  also  same  title,  under  CI VI I-  1*'N- 
CiINEEKI^T;     Mamhiais    of    C^instruc- 

TION. 


Fluorspar. 

See  Kentucky,  under  Lead  and  Zinc. 
Natural  Gas. 

The  Beginning  of  the  Use  of  Natural 
Gas  for  Fuel.  John  L.  Cowan.  Refers 
to  ancient  uses,  and  gives  an  account  of 
its  early  commercial  supplies.  2200  vv. 
Min  &  Sci  Pr — July  9,  1910.    No.  15601, 

Natural  Gas  and  Its  Production.  Har- 
old A,  Danne.  Information  concerning 
these  deposits,  their  use,  wasteful  meth- 
ods, theories  relating  to  their  generation, 
and  related  subjects.  2000  w.  Met  & 
Chem   Engng — July,   1910.     No.    15428  C. 

Natural  Gas  Field  Near  Fayette,  Ala. 
Dr.  David  T.  Day.  Describes  the  supply 
found  and  the  development  work,  giving 
a  log  of  well  No.  i.  1200  w.  Mfrs'  Rec — 
July  7,   19 10.     No.   1539.3. 

I"\iture  of  Natural  Gas  in  Oklahoma. 
Charles  N.  Gould.  Read  before  the  Nat. 
Gas  Assn.  of  America.  Discusses  the  lo- 
cation, quantity,  and  utilization  of  this 
product  in  Oklahoma.  Maps.  5500  w. 
Pro  Age — July   15,   19 10.     No.   15578. 

The  Conservation  of  Natural  Gas.  J. 
C.  McDowell.  Read  before  the  Nat.  Gas 
Assn.  of  America.  Brief  review  of  the 
ihistory  and  utilization  of  this  product  in 
the  regions  disccn'cred  and  developed,  dis- 
cussing the  waste.  3000  w.  Pro  Age — 
July  15,  1910.  No.  15577. 
Nickel. 

The  Alexo  Nickel  Deposit.    A.  P.  Cole- 
man.   Brief  description  of  this  interesting 
deposit  in  Northern  Ontario.    Ills.    700  w. 
l^c-Geol — June,  i9ro.     No.  15844  D. 
Nitrates. 

History  and  Review  of  the  Niter  Indus- 
try of  Chile.  Mark  R.  Lamb.  Information 
from  a  new  (book  by  Semper  and  Nichols, 
Santiago.  Chile,  giving  an  exhaustive  re- 
view of  the  history  of  this  indu.stry.  Ills. 
55(X)  w.  h'ng  &  Min  Jour— July  2,  1910. 
No.  15354. 
Oil. 

The  Oilfields  of  Mexico.  II.  S.  Denny. 
Map  and  report  of  this  oil  region  and  its 
develoi)ment.  .30<x)  \v.  Mining  Mag — July. 
1 010.     No.  15989  n. 

The  I'xotKunics  of  the  Petroleum  Indus- 
try (Der  VVirtschaftsbetrieh  des  ICrd- 
<)res).  V.  W.  Moller.  A  review  of  the 
petroleum  industry  of  the  world.  Ills. 
Serial,  ist  part.  2(X)()  w.  Tech  u  Wirt — 
Inne,  Kjio.  No.  15<X>3  D. 
Tin. 

Ilie  Tin-Mining  Industrv  of  Cornwall. 
.\  review  of  this  industry  in  h'ngland  and 
the  methods  of  mining  under  the  sea.  2500 
w.    Sci  Am  Sup     July  30.  lom.    No.  if>o3i. 

MINING. 

Accidents. 

Mining  .Accidents.  Gives  statistics 
showitig  a  recent  increase  in  mine  acci- 
dents, and  discusses  the  causes.  1200  w. 
h'.ngr.  Lond— Julv    i.   10 10.     No.   1555^  A. 


W'c  suf>l^l\  rotics  of  these  articles.     See  piige  q66. 
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Boring. 

A  Ki'iiKirkablc  Drill  Core.  An  illustra- 
tion of  till'  prai'tioahility  of  drilling  lioUs 
-K)  inches  in  dianuliT  and  sa\inj>j  I'orr. 
1500  \v.  Mines  X-  Min  Jnly,  k^io.  No. 
I5.M<>  C. 

Electric  Hoisting. 

I'roKi'i'ss  in  the  Const  met  ion  of  l^ieetrie 
Hoists  to  i(>i()  ( Fortschritte  ini  l*au  elek- 
triseher  JM)rderniaschinen  his  1910).  Josef 
nia/et.  Discusses  the  cost  of  electric 
hoisting  plants,  improvements  in  elTiciency. 
etc.  Ills.  Serial,  ist  part,  .^fxx)  vv.  Oest 
Zeitschr  f  Berg  11  Hiittenvvescn — Jnne  iK, 
1010.    No.  15787  D. 

Haulage. 

h^lectric  Rope  ITaulagc.  W.  O.  Vickcry. 
Describes  the  system  in  use  at  Midway 
Mine,  Colorado,  which  is  a  combination 
of  electric  hoists  and  tail  rope  haulage. 
2800  w.  Mines  &  Min — July,  1910.  No. 
^53-1.3  C. 

Protection  of  Trolley  Wires  in  Electric 
Mine  Haulage  (Schutzmassnahmcn  gegen 
Beriihren  der  Fahrdriihte  elektrischer 
Grubenbahnen).  Herr  Spackeler.  De- 
scribes a  number  of  devices  to  prevent 
contact  with  the  wires.  Ills.  .3500  w. 
Gliickauf — June  25,  1910.     No.  15798  D. 

Hoisting   Ropes. 

Mechanical  Investigation  of  the  Influ- 
ence of  Galvanizing  on  Hoisting  Ropes 
(Mechanische  Untersuchungen  i'lber  den 
Einfluss  der  Vcrzinkung  auf  F(")rderseil- 
drahtc).  Herr  Speer.  Describes  the  tests 
and  gives  the  results  in  detail.  Serial. 
1st  part.  5600  w.  Gliickauf — June  4,  1910. 
No.   15788^  D. 

Metallographic  Investigation  of  the  In- 
fluence of  Galvanizing  on  Winding  Ropes 
(Metallographische  Untersuchungen  iiber 
den  Einfluss  der  Verzinkung  auf  Eorder- 
scildrahte).  H.  Winter.  Read  at  the 
Diisseldorf  Congress.  An  exhaustive  dis- 
cussion of  the  efTect  of  protective  treat- 
ment. Ills.  8500  w.  Gliickauf — June  18, 
T9TO.     No.   15793  D. 

Hydraulic  Mining. 

The  Long-'J'om  and  Plydraulic  Mining 
in  California.  R.  H.  Campbell.  Describes 
this  device,  used  in  the  early  mining  days, 
and  gives  a  brief  account  of  the  hydraulic 
mining  period.  Ills.  1800  w.  Min  &  Sci 
Pr — June  25,  1910.     No.  15297. 

Law. 

Mining  Law  in  the  German  Dependen- 
cies (Das  Bergrecht  in  den  deutschen 
Schutzgebieten).  W.  WesthofT.  A  review 
of  the  mining  regulations  of  the  various 
German  colonies.  1300  w.  Gliickauf — 
June  t8,  19 id.     No.  15796  D. 

Methods. 

Jlie  Mitchell  Slicing  System  at  Bisbee. 
Arizona.  Morris  J.  Elsing.  Describes  a 
modification  of  the  square  set  method, 
which  reduces  timber  co.st  and  saves  labor. 
1500  w.  Eng  &  Min  Jour— Julv  23.  1910. 
No.  15876. 


Placer  Mining. 

.Mobiliiy  in  Placer  Mining.  John  Power 
iiulehins.  I'.rief  discussion  of  the  im()or- 
t  Mice  of  factor  of  mobility  in  all  jjlacer- 
niining  operations.  Ills.  I4(K)  w.  .Mining 
Mag -July,  loio  V,.  \-tft\  I'. 
Power   Plants. 

Surface  iMinipnuni  al  t  lonan  Shaft, 
Mineville,  N.  \.  Guy  C.  Stoli/.  Illus- 
trated descriptiou  of  a  modern  steam  op- 
erated power  plant  f.)r  an  iron  mine  pro- 
ducing 2(K)o  lous  i)er  day.  1500  w.  ICng 
iK   .Mill  Jour — July  23.  1910.     No.  15874. 

I'ower  Plants  of  the  Cobalt  District,  On- 
tario. Alex.  (iray.  Illustrated  descrip- 
tion of  the  jKiwer  j)lants  designed  to  sup- 
ply the  Cobalt  mines  with  compressed  air. 
2(K)o  w.  Min  VVld — July  2.^,  1910.  No. 
15872. 

See  Condensers,  under  ^H^XH;\NICAL 
ENGINh:h:RI.\(;,  Stka.vi   l<:NGiNKKRiNr,. 
Pumping. 

Deep  Pumping  rjii  the  Comstock.  A 
history  of  the  drainage  difficulties  and 
methods  adopted  to  overcome  them.  Ills. 
.3000  w^  Mines  &  Min — July,  1910.  No, 
f.=^.35o  C. 

Shafts. 

The  Tubbing  and  Rc-Tubbing  of  Shafts. 
G.  R.  'Jhompson.  Read  before  the  .\at. 
Assn.  of  Col.  Mgrs.  The  meaning  of  the 
term  as  first  used  and  as  used  by  the 
writer  is  explained,  stresses  discussed, 
forms,  strength,  applications,  etc.  Ills. 
Tkioo  w.  Ir  &  Coal  Trds  Rev — July  i, 
1910.      No.    ISS69  A. 

Shaft  Sinking.'" 

The  Sinking  and  Equipping  of  Penallta 
Colliery.  George  G.  Hann.  From  the 
Trans,  of  the  S.  IFiilcs  Inst,  of  Ilngrs.  The 
surface  arrangements  are  illustrated  and 
described  in  the  present  number.  1200  w. 
Col  Guard — Julv  15,  1910.  Serial.  ist 
part.     No.   15898  A. 

Rapid  Shaft  Sinking  in  Butte.  C.  J. 
Stone.  Notes  on  methods  used  in  sinking 
the  shaft  of  the  Butte-Alex  Scott  Cop- 
per Co.  below  the  1400-ft.  level.  1000  w. 
I^ng  &  Min  Jour — July  16,  1910.  No.  15619. 

Stoping. 

Sloping  at  Honiestake  Mine  of  South 
Dakota.  John  Tyssowski.  Describes  the 
methods  employed  and  the  cost  of  exces- 
sive shoveling.  Ills.  2000  w.  Eng  & 
Min   Jour — July  9,    1910.      No.    15463. 

Surveying. 

Analytical  Geometry  in  Mine  Survey 
Problems.  J.  J.  Bristol.  Gives  problems 
solved  by  an  application  of  analytical  ge- 
ometry. 2500  w.  Min  Wld — July  9.  1910. 
No.  15465. 

Timbering. 

The  I'jiiployment  of  Reinforced-Con- 
crete  in  Mining  (Die  Verwendung  von 
Eisenbeton  beim  Grubenausbau).  Herr 
Viebig.  Read  at  the  Diisseldorf  Congress. 
Discusses  a  number  of  applications  in 
which    this    material    is    replacing    timber. 


We  supply  copies  of  these  articles.     See  page  (/M. 
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Ills.     I2000  w.     Gliickauf — June  i8,   1910. 
No.  15792  D. 

Ventilation. 

Aline  Resistance.  Thomas  W,  Fitch.  Re- 
views the  laws  governing  the  flow  of  fluids 
and  explains  method  of  measuring  resist- 
ance to  the  flow  of  air.  4000  w.  Mines  & 
Min — July,  1910.     No.   15344  C. 

Test  of  a  Fan  Driven  by  a  Three-Phase 
Motor  (Untersuchung  eines  Drehstrom- 
motor-Ventilatorantriebes  mit  maschinel- 
ler  Umdrehungsregelung).  Describes  the 
plant  and  the  test,  and  gives  results.  Ills. 
2000  w.  Gliickauf — June  18,  1910.  No. 
15795  D- 

ORE  DRESSING  AND  CONCENTRATION. 

Briquetting. 

Iron-Ore  Briquetting  and  Agglomerat- 
ing in  Germany  (Der  gegenwiirtige  Stand 
der  Eisenerz-Brikettierung  und  -Agglom- 
erierung  in  Deutschland).  G.  Franke. 
Read  at  the  Diisseldorf  Congress.  De- 
scribes various  processes  in  use.  2500  w. 
Stahl  u  Eisen — June  22,  1910.  No.  15777  D. 

Crushing. 

Crushing  Machines  for  Cyanide  Plants. 
Mark  R.  Lamb.  Remarks  on  the  changes 
in  the  cyanide  process,  reviewing  the  vari- 
ous machines  for  crushing,  grinding,  etc. 
1400  w.  Bui  Am  Inst  of  Min  Engrs — 
July,   1910.     No.   15860  F. 

Milling  and  Crushing  Exhibits  at  the 
Brussels  I-'xhibition  (Miillerei  und  liart- 
zerkleinerung  auf  der  Weltausstellung  in 
Brijs.sel).  Carl  Naskc.  A  preliminary  re- 
port. Serial,  ist  part.  1000  w.  Zeitschr 
d  Ver  Deutscher  Ing— June  18,  1910.     No. 

T5950  !>• 
Electrostatic  Separation. 

Electrostatic  Separation  of  Minerals  in 
Ores.  Henry  A.  Wentworth.  Describes 
the  Huff  elfctrostatic  separators  and  the 
principles  on  which  they  are  based,  illus- 
trating plants  where  they  are  successfully 
used.  2500  w.  luig  &  Miti  Jour — July  2, 
1910.     No.  I5.^5.V 

Filters. 

The  "Turn-Over"  .Mechanically-Cleaned 
Filter.  lllustratetl  descri|)ti<>n  of  a  filter 
in  the  form  of  a  cylindrical  barrel,  lying 
with  its  axis  horizontal  and  so  arranged 
that  it  may  be  rotated.  1800  w.  l-Jigng— 
June  10.  h>io.    No.  15498  A. 

Gold  Milling. 

Progress  in  ( )re  Treatment  at  Kalgoorlie. 
M.  VV.  von  Iteriievvit/.  Abstracted  from 
"The  (iold  Mines  of  Western  Australia." 
Reviews  the  rapid  progress  made  since 
i8(;.i.     3000  w.     Min  &   Sci    Pr— June  25. 

1910.    No.  IS^.S- 
Jigs. 

Methods  of  Modern  Ore  Concentration. 
Charles  C.  Christensen.  Describes  two 
plants,  one  employing  the  Hancock  type 
of  jig,  and  one  the  Hartz  type  of  jig. 
Gives  flow  sheets.  1200  w.  Min  Wld — 
July  9,   1910.     No.   I540(). 

H'e  suf't'ly  copies  of  th 


Magnetic  Concentration. 

See  Quebec,  under  Iron  and  Steel. 
Roasting. 

Chloridizing  Roasting  of  Cuprous  Py- 
rites Cinders.  Sten  Lilja.  IlUustrated 
detailed  description  of  the  Henderson 
process  for  the  extraction  of  copper  from 
pyrite  cinders.  5000  w.  Met  &  Chem 
Engng — July,  19 10.  No.  15424  C. 
Sampling. 

Accuracy  of  Mechanical  and  Rifile  Ore 
Samples.  Louis  D.  Huntoon.  Discusses 
the  requirements  of  mechanical  ore  sam- 
plers, the  cause  of  inaccurate  results  with 
riffles,  etc.  2500  w.  Eng  &  Min  Jour — 
July  9,  1910.  No.  15460. 
Slimes  Treatment. 

The  Elements  of  Slime  Concentration. 
Walter  McDermott.  Read  before  the 
Inst,  of  Min.  &  Met.  A  statement  of 
certain  elements,  established  by  practice, 
with  conclusions  indicating  the  most  prom- 
ising direction  for  improvements.  7200  w. 
Met  &  Chem  Engng — July,  1910.  No. 
15427  C. 
Stamp  Mills. 

Power  Required  in  Stamp  Milling  Op- 
erations. A.  W.  Warwick.  A  study  of 
the  power  consumed  by  a  stamp  mill,  how 
it  is  utilized  and  how  to  calculate  the 
power  required  by  any  stamp.  3000  w. 
Min  Wld — July  23.  1910.    No.  15873. 

MISCELLANY. 

Australasia. 

The  Australasian  Institute  of  Mining 
Engineers.  A  report  of  the  Congress  at 
Mount  Morgan,  Central  Queensland,  with 
the  presidential  address,  papers  read,  etc. 
Ills.  i3(xx)  w.  Aust  Min  Stand — June  8, 
1910.  Serial,  ist  part.  No.  15^)88  B. 
Dusseldorf   Congress. 

The  International  Congress  of  Mining. 
Metallurgy  and  Practical  Cieology  at  Dus- 
seldorf (iermany.  Interesting  account  of 
this  congress  and  the  entertainment  fur- 
nished. 30(X)  w.  luig  News — July  U. 
1910.     No.   15594- 

The  International  Congress  of  Mining. 
Metallurgy  and  Applied  Geology.  Charles 
Kirchhoff.  Gives  abstracts  of  itnportant 
papers  at  Dusseldorf  on  recent  practice  in 
irouand  steel  and  related  industries.  I2(xx) 
w.     Ir  Age— July  14.  I9'0.     No.  15574- 

International  C»)ngress  of  Mining  and 
Metallurgy  .it  Dusseldorf.  l-'irst  of  a 
series  of  articles  on  the  work  of  this  c<")n- 
gress.  The  present  number  reviews  the 
work  of  the  Mining  Section.  25(X>  w. 
I''.ngr,  Lotid— July  1,  loio  Serial.  1st 
Mart.  No.  155<>3  -^ 
Glacial  Lakes. 

Glacial  Lakes  and  Their  Relation  to 
Mining.  Arthur  Lakes.  Drawings  and  de- 
scriptions of  these  amphitheaters,  formed 
by  erosion,  where  veins  are  often  ex- 
posed. 1700  w  Min  Wld— Julv  16.  luio. 
No.  15642. 

cse  articles.     See  page  966. 
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Louisiana. 

C'oiisiivinjLi  Mineral  Kcrourccs  of  Louis- 
iana. C  Willard  llayrs.  Introductory  re- 
marks, with  a  discussion  of  the  various 
economic  minerals  of  the  state  and  the 
conservation  policy  that  should  he  adoptiwl. 
44tx)  \v.     Mfrs'   Rec — June   ^o,    1910.     No. 

Ore  Deposits. 

The  Ultimate  Source  of  Ores.  Charles 
R.  Keyes.  Considers  the  four  pliascs  of 
primary  ore-genesis,  discussing  each  in  de- 
tail. (kSoo  w.  Hul  Am  Inst  of  Min  luigrs 
— July,  iQio.     No.  15859  F. 


luonomies  of  .Secondary  F.nrichmrnt.  A. 
M.  hiidayson.  A  study  of  the  chemical 
and  physical  proccs.ses  in  the  enrichment 
of  ty|)ical  (»r<s.  3500  w.  Min  &  Sci  Pr — 
July  i^,  i(>i().  .Serial.  1st  part.  No,  15824. 
Refractory  Materials. 

Measnreniiiit  of  the  Thermal  Conductiv- 
ity of  I'ireclay.  Descrihes  a  method  de- 
veloped hy  Dr.  J.  K.  Clement  and  VV.  L. 
ICgy,  and  descrihed  in  liul.  36  of  the  I'Jigng 
h'x.  Station  of  the  Univ.  of  Illinois.,  illus- 
trating its  application  hy  example.  Ills. 
1800  w.  Met  ik  Chem  luigng — July,  igio. 
No.   i.>42()  C. 
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CONDUCTING   TRANSPORTATION. 
Signaling. 

The  Block  Signal  Question.  James 
Brandt  Latimer.  Explains  the  nature  of 
the  hlock  system,  and  the  manual  and  au- 
tomatic hlocking,  discussing  features  and 
efficiency  of  the  two  systems.  5500  w. 
Eng  News — June  30,  1910.    No.  15396. 

British  Methods  of  Operating  Single 
Tracks.  Explains  the  use  of  the  train 
staff,  and  the  block  system,  and  the  elec- 
trically controlled  token  system.  Ills. 
2000  \v.  Can  Engr — July  21,  1910.  No. 
15864. 
Train  Service. 

The  Summer  Train  Service.  A  review^ 
of  the  summer  service  on  British  railways, 
1600  w.  Engr,  Lond — July  i,  19 10.  No. 
15562  A. 

MOTIVE  POWER  AND  EQUIPMENT. 
Air  Brakes. 

Undesired  Quick  Action.  Shows  the 
causes  and  conditions  likely  to  produce 
undesired  quick  action.  Also  describes 
an  invention  for  preventing  it.  2800  w. 
Ry     &     Loc     Engng — July,      1910.      No. 

15330  C. 

Electrification. 

The  Electrification  of  Railways.  George 
Westin'^house.  Calls  attention  to  the  ne- 
cessity . .  ;  the  early  selection  of  a  system 
for  universal  use.  Ills.  10500  w.  Jour  Am 
Soc    of    Mech    Engrs— July,     1910.      No. 

15834  F.  , 

Economies  of  Railway  Electrification. 
William  Bancroft  Potter.  A  study  of  the 
problem,  discussing  conditions  determin- 
ing railway  equipment,  interurban  rail- 
ways, etc.  Ills.  3500  w.  Jour  Am  Soc 
of  Mech  Engrs— July,  1910.  No.  15835  F- 
The  Electrification  of  the  Lapland  Rail- 
way. Gives  details  of  the  plans  with  a 
map  of  the  district  affected.  2500  w. 
Engng— July  i,  1910.  No.  15545  A. 
Freight  Cars. 

Steel  in  Ereight  Car  Construction.  C. 
A.  Seley.    An  illustrated  discussion  of  car 

We  supply   copies  of   these 


design  and  the  composite  construction  of 
freight  cars.  3000  w.  Ry  Age  Gaz — July 
8,  1 9 10.     No.  15472. 

New  Tank  Car.  Illustrated  description 
of  a  design  built  by  the  Chicago  Steel  Car 
Co.,  which  lessens  the  height  of  the  cen- 
ter of  gravity  of  the  loaded  car  18  inches. 
600  w,  Ry  Age  Gaz — July  15,  1910.  No. 
1 56 1 1 . 
Locomotive  Boilers. 

Report  No.  6,  for  All  Countries  Ex- 
cept Russia,  America,  Austria,  Hungary, 
Roumania,  Bulgaria,  Servia,  Turkey, 
Erance,  Belgium.  Italy,  Spain,  Portugal 
and  Great  Britain,  on  the  Question  of  Im- 
provements in  Locomotive  Boilers.  Karl 
Steinbiss.  Ills.  39000  w.  Bui  Int  Ry 
Cong — June,    1910.      No.    15996    G. 

The  New  Water-Tube  Boiler  under  Test 
in  the  High-Speed  Locomotive  2.741  of 
the  Northern  of  France  (La  nouyelle 
Chaudiere  a  Foyer  a  Tubes  d'Eau 
a  I'Essai  sur  la  Locomotive  a  grande 
Vitesse.  2.741  de  la  Compagnie  du  Nord). 
J.  Koechlin.  Illustrated  description.  3000  w. 
Rev.  Gen  d  Chemins  de  Fer — June,  1910. 
No.  1 57 1 6  G. 
Locomotive  Construction. 

Report  No.  6,  for  Great  Britain,  on  the 
Question  of  the  Use  of  Special  Steels. 
Wilson  Worsdell.  Considers  the  use  of 
special  steels  of  high  resistance  in  the 
making  of  the  various  parts  of  locomo- 
tives and  rolling  stock.  3600  vv.  Bui  Int 
Ry  Cong— June.  1910.  No.  15994  G. 
Locomotive  Frames. 

Locomotive  Frame  Construction.  H.  T. 
Bentley.  Read  before  the  Am.  Ry.  Mas. 
Mech.  Assn.  Introductory  to  discussion 
of  what  can  be  done  to  increase  the  life 
of  engines  between  general  repairs.  2000 
w.  Am  Engr  &  R  R  Jour— July,  1910. 
No.  15480  C. 
Locomotive  Front  Ends. 

Front  End  Tests.  Gives  results  of  a  se- 
ies  of  tests  on  the  locomotive  testing  plant 
at  Altoona  to  determine  the  best  arrange- 
ment of  front  ends  for  Pennsylvania  At- 

ar'.icles.     See  page  966. 
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lantic  type  locomotives,  classes  E  2a  and 
E  3a.  Ills.  3000  w.  Am  Engr  &  R  R 
Jour — July,  1910.     No.  15474  C. 

Tests  of  Self-Cleaning  Front  Ends, 
Pennsylvania  Railroad.  A  detailed  report 
of  tests  made  on  a  E  2a  locomotive  and 
E  3a.  2000  vv.  Ry  Age  Gaz — July  15, 
19 10.  Xo.  1 56 1 4. 
Locomotive  Fuels. 

Oil  Fuel  for  Locomotives,  with  Special 
Reference  to  the  Coal-Tar  Oil  Tests  of  the 
Prussian  State  Railways  (Ueber  Oelfeuer- 
ung  fiir  Lokomotiven,  mit  besonderer 
Beriicksichtigung  der  Versuche  mit  Teer- 
olzusatzfeuerung  hei  den  preussischen 
Staatsbahnen.  L,  Sussmann.  Discusses 
the  utilization  of  gas-works  by-products. 
Ills.  Serial.  1st  part.  3000  w.  Glascrs 
Ann — June  i,  19 10.  No.  15922  D. 
Locomotive  Operation. 

Education  as  an  I^ssential  of  Fuel  Econ- 
omy. VV.  C.  Hayes,  Read  before  the  Am. 
Ry.  Mas.  Mech.  Assn.  Deals  with  the  in- 
struction and  educational  development  of 
enginemen.  2200  vv.  Am  I'^ngr  &  R  R 
Jour — July,  19 10.  No.  15478  C. 
Locomotive  Repairs. 

Locomotive  Running  Repairs.  Remarks 
on  tile-  im|)rovenu'nts  in  locomotive  repair 
shops,  and  on  the  readjustment  of  valve 
gear.  Ills.  2500  w.  Ry  &  Loc  i^ngng — 
July.  1910.  No.  15329  C. 
Locomotives. 

A  Tabular  Comparison  of  Notable  Ex- 
amples of  Recent  Locomotives.  Gives 
tables  arranged  with  resncct  to  total 
weight's,  and  arranged  with  respect  to 
classes  and  weights.  3000  w.  Am  ICngr 
&  R  R  Jour— July,  iqk).     No.  15477  C. 

Crampton  Locomotives.  Alfred  R.  Uen- 
nett.  An  article,  supplementary  to  llerr 
v.  fiaiser's  work  on  these  locomotives, 
dealing  with  the  rebuilt  and  the  4-whcH'U'(l 
classes.  Ills.  1500  w,  i'-ngr,  Lond — July 
I,   1910.     No.   15561   A. 

Locomotives  at  the  Brussels  Exhibiti<Hi. 
Illustrates  and  describes  extra  i)o\verfuI 
grade  and  express  locomotives  for  heavv 
trains  on  the  lUlgian  State  Kys.,  and  for 
the  I'avari.'ui  .State  Kys.  Also  editorial. 
3500  vv.  l'"-ngr,  Lond — June  24,  1910.  Se- 
rial.    1st  part.     No.  15547  A. 

Mallet  Articulated  Locomotive  2-8-8-j 
Type.  Xew  loeomt)tives  for  the  Norfolk 
^  Western  Ry.  are  illustrated  and  de- 
scribed. 800  w.  \\\\  l'"ngr  &  R  R  Jour — 
July,   f9io.     No.   I547^>  C. 

Pacific  and  Consolidation  I  ype  Loco- 
motives. Illustrated  tletailed  description 
of  recent  locomotives  of  tbese  types  for 
the  Chicago  &  Northwestern  railway.  8<k) 
w.  Am  I'Jigr  X:  R  R  Jour  -July.  i<)io. 
No.  15475  C. 

Mallet  Compound  Locomotive  for  the 
Natal  Ci<iveriuucnt  Railways.  Illuslrate(l 
detailed  description  of  engine  doing  satis- 
factory work  on  heavy  grades.  Plate. 
1000  w.    I'.ngng — July8,  i()i().    No,  15672  A. 


Consolidation  Type  Locomotive  for  the 
South  Manchuria  Railway.  Illustrated 
description  of  a  powerful  engine,  one  of 
twelve  recently  completed.  700  w.  Engr, 
Lond — July  15,  1910.  No.  15978  A. 
Locomotive  Superheating. 

Locomotive  Superheaters.  Data  and  il- 
lustrated descriptions  of  successful  types. 
3000  w.   Mach  (Rv.  Ed.) — Julv,  1910.   No. 

15383  c. 

Locomotive  Valve  Gears. 

The  Kinematics  of  Two-Eccentric  Link 
Motions  {VAn  neues  Verfahren  zur  Aus- 
mittlung  der  Zweiexzenter-Kulissensteuer- 
ungen).  L.  P)audiss.  Gives  a  new  method 
for  the  solution  of  Stephenson,  Allan  and 
Gooch  link-motion  problems.  Ills.  3000 
w.  Zeitschr  d  Oest  Ing  u  Arch  Ver — 
June  3,  1910.     No.  15925 -D. 

Passenger  Cars. 

See  also  Heat  Insulation,  under 
AlFCKANICAL    ENGINEERING,    Ma- 

TKRIALS    OF    CONSTRUCTION. 

Shops. 

New  Shops  of  the  Central  of  Georgia 
Ry.,  Macon,  Ga.  Illustrated  detailed  de- 
scription of  shops  located  on  uneven 
ground  near  the  center  of  a  city,  and  their 
equipment.  3500  w.  Ry  &  Engng  Rev — 
July  16,  1910.     No.  15643. 

Locomotive  and  Car  Shops  of  the  Na- 
tional Trans-Continental,  VVinnipeg,  Can- 
ada. Plan  and  description  of  shops  and 
equipment'.  4000  w.  Ry  Age  Gaz — July 
22,  1910.     No.  1 583 1. 

The  Eastleigh  Locomotive  Works  of 
the  London  and  South- Western  Railway 
Company.  An  illustrated  account  of  the 
new  shops  and  some  of  the  principal  tools 
and  machines  ac(|uired.  Plate.  2500  w. 
h'ngr,  Lond — July  15.  1910.  Serial,  ist 
part.     No.  1597^>  A. 

Locomotive  Ihiilding  at  Altoona.  Ralph 
v..  I-'landers.  Illustrated  detailed  descrip- 
tion of  methods  of  driving-box  manufac- 
tm-e  used  at'  the  Juniata  shops.  3000  w. 
Mach  (Ry.  l-.d.)— July,  1910.  No.  15382  C. 
Train  Resistance. 

b'l'i.ubt  Train  Resistance;  Its  Relation  to 
Average  Car  Weight.  Edward  C.  Schmidt. 
Read  before  .\m.  Ry.  Mas.  Mech.  ;\ssn. 
A  record  of  tests  planned  to  determine  the 
resistance  of  freight  trains  under  the  usual 
conditions  of  operation.  IJ(X)  w.  Am 
Fngr     ^S:     R     R     Jour— July,     i()i(>.      No. 

I547<)  C. 
Wheels. 

Unevenly  Chilled  and  Untrue  Car 
Wheels.  Thomas  I).  West.  Read  before 
the  Am.  Soc.  for  Test.  Mat.  ICxplains 
existing  defects  and  proposes  a  method 
of  correcting  them.  1500  w.  Tr  Age — 
Jime  30,  TO  TO.     No.  15304. 

NEW  PROJECTS. 
Cape-to-Cairo. 

I'resent  Situation  atid  Prospects  of  tlie 
Cape-to-Cairo   Railway   (Stand  und   Aus- 
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sioliti'ii  (Kr  Kap-Kairo  Halin ),  Kirlianl 
llriiiiij^.  A  Kvirw  ni  work  already  done 
and  i>t  plans  fur  (lu-  i<  •nipKtiitii  oi  tin* 
lint'.  Ills.  .V)0(»  w .  Iiili  11  Wirt-  Jtiiic, 
igio.     No.  I5g<ii    I). 

Mexico. 

riu'  Sniitlurn  rai'irii-  of  Mi-xiro  Kail- 
road.  L.  A.  Watt-rhury.  llhistraU's  and 
desorihos  a  railway  systcni  which  will  c«ni- 
noct  the  City  of  JVlcxico  with  the  western 
I)orti()n  of  the  United  States.  2000  w. 
I'jijf  News — July  J(S,   igio.     No.    i()OJ5. 

Switzerland. 

The  lurnose  Alpine  Kailway  (Berner- 
Alpenhahn).  A.  Zollinj^er.  Describes  the 
line  which  includes  the  LiitschherR'  tunnel. 
Ills.  Serial.  1st  part.  2000  w.  Schweiz 
F>au — June   hS,   iqio.     No.   i5f;<)<S  W. 

PERMANENT    WAY    AND   BUILDINGS. 
Bridges. 

Report  No.  10  for  Austria  and  Hungary 
on  ilie  Question  of  Stengthcnins  the 
Bridges  with  a  View  to  Jncreasinj^  the 
weight  of  Locomotives  and  the  Speed  of 
Trains.  M.  Maurer.  Discusses  the  suit- 
able strengthening  of  existing  metal 
bridges  proportionately  to  the  increase  in 
weight  of  locomotives  and  speed  of  trains. 
Ills.  17600  w.  Bui  Int  Ry  Cong — June, 
lyio.  No.  15992  G. 
Construction. 

Copper  River  and  Northwestern  Rail- 
road, Alaska.  L.  W.  Storm.  Describes  a 
200  mile  railroad  under  construction  at  a 
cost  of  $13,000,000,  and  the  difficulties  en- 
countered. Ills.  3000  w.  Kng  &  Alin 
Jour — July  9,  1 9 10.  No.  15464. 
Open  Cuts. 

lyric's  Four-Track  Open  Cut.  Illus- 
trated account  of  the  construction  of  the 
open  cut  through  licrgen  Hill,  Jersey  City, 
to  be  used  instead  of  the  tunnel,  for  pas- 
senger service.  1000  w.  Ry  &  Loc  Engng 
— July,  1910.  No.  15328  C. 
Round  Houses. 

American  Locomotive  Terminals.  Wil- 
liam Forsyth.  Gives  general  plan  of  the 
East  Altoona,  Pa.,  engine  house  with  de- 
scription of  the  oganization  and  work. 
3500  w.  Jour  Am  Soc  of  Mech  Engrs — 
July,  19 10.     No.  15838  F. 

Engine  House  Practice,  or  the  Handling 
of  Locomotives  at  Tcrminrds  to  Secure 
Continuous  Operation.  F.  IL  Clark.  De- 
scribes features  of  design  and  equipment 
considered  good  practice  in  the  United 
States.  Ills.  2500  w.  Jour  Am  Soc  of 
Mech  Engrs— July,  1910.     No.  15837  F. 

Handling  Locomotives  at  Terminals. 
Frederic  M.  Whyte.  Discusses  practice 
along  certain  lines  in  the  United  States 
and  Canada,  with  suggestions.  6000  w. 
Jou  Am  Soc  of  Mech  Engrs— July,  1910- 
No.  T5836  F. 
Terminals. 

Design  of  Terminals  for  Mechanical 
Freight    Handling.      H.    McL.    Harding. 

We  supply  cflpicx  of  these 


b.dJtorial  letter,  exj)laining  the  advantages 
nf  the  overhead  njethod,  and  offering  sug- 
gestions, 2500  w.  Ky  &  J'^ngng  Rev — 
July  2,  1910.     No.  15292. 

.\ew  Chicago  Station  of  the  Chicago  & 
.\orth  Western.  An  illustrated  article 
giving  some  facts  relating  to  the  c(jn- 
struction  of  one  of  the  largest  terminals 
in  the  United  States.  30(x>  w.  Ry  Age 
(ia/. — July  15,  1910.     No.   15615. 

See  also  New  York,  under  CIVH.  V.\- 
r;L\EI^RIX(i.  Watkkways  and  Hakuoks. 
Track  Construction. 

Report  No.  9.  for  .Ml  Countries  T'.x- 
cept  .Austria,  Hungary,  I^dgaria,  Rou- 
mania,  Servia,  Turkey,  America,  and 
Cireat  liritain,  on  the  Question  of  Stength- 
ening  the  Track  with  a  View  to  Increas- 
ing the  Weight  of  locomotives  and  the 
Speed  of  Trains.  M.  l^.lum.  7200  w. 
Bui  Int  Ry  Cong — June,  1910.     No.  i5(/;5  G. 

See  also  Ivirthwork,  under  CIVIL  E.\- 
GINEERI NC;.  CoN.sTKUcTiox. 
Track  Maintenance. 

Methods   and    Costs   of    Surfacing   and 
Smoothing  Track.     D.  A.  Wallace.     Sug- 
gestions  and    records   of    work.     250f)   w. 
luigng-Con— July  27,  1910.     No.  16018. 
Turntables. 

'J^irntable  for  ^fallet  LoconK)tives.  Illus- 
trated description  of  a  motor-driven  trans- 
fer type  turntable  designed  by  Frank  H. 
Adams.  700  w.  Ry  Age  Gaz— July  i, 
loro.     No.   1536:;. 

TRAFFIC. 
Bills  of  Lading. 

The  Bills  of  Lading  Controversy.  Dis- 
cusses the  bill  for  making  railway  com- 
panies liable  for  the  acts  of  their  agents 
in  issuing  order  bills  of  lading.  2500  w. 
Ry  Age  Ga/ — July  15,  1910.  No.  15612. 
Car  Distribution. 

Car  Distribution.  N.  D.  Ballantine.  Con- 
densed from  a  lecture  to  the  students  of 
"Railway  Economics,"  Univ.  of  Mich. 
Discusses  the  problems  of  this  service,  the 
reciuirements,  etc.  4800  w.  Ry  Age  Gaz 
— Jiilv  15.  igio.     No.  15610. 

Car  Interchange. 

Interchange  of  Freight  Cars  on  the 
Basis  of  Master  Car  Builders'  Rules  of 
Interchange  vs.  Run,  Repair  or  Transfer. 
R.  L.  Kleine.  A  study  of  the  question, 
introducing  a  general  discussion.  21500  w. 
Pro  Ry  Club  of  Pittsburgh — April  22. 
T910.     No.  T5816  C. 

Freight  Damages. 

Loss  and  Damage — Causes  and  Reme- 
dies. Otto  Best.  Abstract  of  an  address 
before  the  Nashville.  Tenn..  Assn.  of  R.  R. 
Officers.  Follows  a  shipment  of  merchan- 
dise from  loading  station  to  destination, 
pointing  out  the  causes  of  waste  and  loss. 
2500  w.  Ry  Age  Gaz — July  8,  19 10.  No. 
15470. 

Locomotive  Pooling. 

Handling  l-lngines.  H.  H.  Vaughan. 
Discuesses   the   desirability  of  pooling   in 

articles.      See  page  966. 


964 


THE    ENGINEERING    INDEX. 


passenger  and  in  freight  service.  1800  w. 
Jour  Am  Soc  of  Mech  Engrs — July,  1910. 
Xo.  158^9  I\ 

Perishable  Freight, 

Report  No.  2,  for  All  Countries  Except 
those  Using  the  English  Language,  on  the 
Question  of  Perishable  Goods.  Richard 
Bloch.  Considers  suitable  measures  for 
developing  the  traffic  in  perishables.  46500 
w.  Bui  Int  Ry  Cong — June,  1910.  No. 
15993  G. 

MISCELLANY. 

Abyssinia. 

The  Djibouti- Addis-Abera  Railway  (Note 
sur  la  Ligne  de  Djibouti  a  Addis-Abeba). 
R.  Godfernaux.  Describes  in  detail  the 
construction  and  operation  of  the  first 
railway  in  Abyssinia.  Ills.  8000  w.  Rev 
Gen  d  Chemins  de  Fer — June,  1910.  No. 
1571.S  O. 

Australia. 

Australia's  Railway  System  and  Some 
of  Its  Problems.  Jas.  Alex.  Smith.  Ex- 
tracts from  a  presidential  address  to  the 
Victorian  Inst,  of  Engrs.  under  the  title 
''National  Issues  in  Australian  Railway 
Engineering."  3500  w.  Eng  News — July 
14,  1910.     No.   IS590. 

Holland. 

Transportation  and  Traffic  in  Holland. 
Logan  G,  M'Pherson.     A  preliminary  re- 


port to  the  Nat.  Waterways  Com.  Facts 
in  regard  to  the  transportation  and  traffic 
and  the  revenues  of  the  operating  com- 
panies. 2000  w.  Ry  Age  Gaz — Julv  29, 
1910.     No.  16041. 

International  Congress. 

International  Railway  Congress.  A  re- 
port of  the  meeting  in  Berne,  Switzerland, 
which  opened  July  5th.  2500  w.  Engr, 
Lond — July  8,  1910.  Serial,  ist  part.  No. 
15681  A. 

Management. 

Deadwood  in  Railway  Service.  N.  F. 
Dougherty.  Discussion  of  employees  be- 
low the  position  of  superintendent,  and 
the  importance  of  worth  selection  instead 
of  chance  selection.  2500  w.  Ry  Age  Gaz 
— July  22,  1910.    No.  15830. 

Profits. 

Profits  of  American  Railways,  as  Illus- 
trated by  the  Illinois  Central.  Howard  G. 
Brownson.  A.  study  of  the  cash  invest- 
ment and  the  profits  made.  6000  w.  Ry 
Age  Gaz — July  i,  1910.    No.  15360. 

Scandinavia. 

Scandinavian  Railways  (Auf  skandi- 
navischen  Eisenbahnen).  Herr  von  Aliihl- 
enfels.  A  general  description  of  the  rail- 
way sytems  of  Sweden  and  Norway.  Ills. 
14000  w.  Glascrs  Ann — June  15,  1910. 
No.  15924  D. 


STREET  AND  ELECTRIC  RAILWAYS. 


Brake  Shoes. 

lirakf  Shoe  Standardization.  J.  A. 
Panton.  Abstract  of  a  paper  before  the 
Tram.  &  Lgt.  Ry's.  Assn.  Calls  attention 
to  waste  in  connection  with  brake  heads 
and  bU>cks,  and  discusses  the  properties  of 
various  types  of  brake  blocks,  suggesting 
a  standard  design.  4000  w.  I'^Iect'n,  Lond 
— June  24,  1910.     No.  155 17  A. 

Canal   Haulage. 

Novel  i'^iectric  Towing  Locomotive  for 
C!anal  I^cks.  Herbert  Brackett.  Illus- 
trates and  describes  the  novel  locomotive 
by  which  vessels  are  towed  through  the 
I'remen  locks.  7(xj  w.  Sci  Am — July  <). 
I  OK).     No.  1 54 1 5. 

Capacity. 

A  Method  for  DitrriuiiiJMg  the  Ade- 
quacy of  an  I'Uectric  Railway  System.  K. 
W.  Harris.  A  study  of  practical  working 
conditions  duriiu''  the  peak  periods.  5<hx) 
vv.  Pro  Am  Inst  of  I'^lec  ICngrs — July, 
i()io.     No.  15275  V. 

Car  Barns. 

Car  Depot  of  the  Paris  Tramways  Com 
pany.       Illustrated     detailed     description. 
2500  w.     'Irani  ^  Rv   WId — Julv  7,    i<)io. 
No.   T5895  B. 

Car  Wheels. 

riie  Latest  Development  in  Car  Wheels 
for    Electric    Railways.      V.    S.    Yarnell. 


Read  at  meeting  of  St.  Ry.  Assn.  of  N, 
Y.  State.  Descril)es  the  methods  of  manu- 
facture employed  by  the  Carnegie  Steel 
Co.  in  the  manufacture  of  Schoen  solid 
forged  and  rolled  steel  wheels.  2500  w. 
l-'lec  Ry  Jour — July  2,  1910.     No.  15317. 

ControlJers. 

Recent  Developments  in  Multiple-Unit 
(M)ntrol  and  Other  ITectric  Railway  Ap- 
l)aratus.  Cl.irence  Renshaw.  Abstract  of 
a  paper  read  before  the  St.  Ry.  .\ssn.  of 
N.  Y.  State.  ICxplains  the  advantages  of 
nniltiple-unit  control,  and  illustrates  and 
describes  apparatus.  2500  w.  Elec  Ry 
Jour — July  2,  i<)i().     No.  15320. 

Detroit. 

See  Valuation,  under  STREET  AND 
l-.LI'.CTRIC  R.MLVVAYS. 

Feeders. 

See  Line  Design,  under  ELECTRIC.XL 
l^NGINI'.l'.RlN'G.  Tr.\nsmission. 

Hamburg. 

Ilk'  li.imburg  City  and  District  Rail- 
ways (Die  Hamburger  elektrischen  Stadt- 
uiul  Vororteb.ihneiD.  I''.  A.  ZifTer.  A 
brief  description  of  their  extent  and  oper- 
ation. Ills.  5txK)  w.  Mit  d  Ver  f  d  luird 
d  Lokal  u  Strassenbahnwescns — June, 
i<;io.     N'o.  15760  F. 

Headlights. 

Headlight-Tests.      C.    Francis    Harding 


Wc   ^Hf'fly  copies  of  thc^c  articlcx.     Src  page  c6<5. 
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and  A.  N.  T()|)|)i^K^  A  ri'ijort  of  test's 
carried  out  by  the  I'.UKineerinj^  Sehools  of 
Purdue  University  to  determine  the  effeel 
of  powerful  he.idlij^hls  upon  the  interpre- 
tation of  signals  and  on  the  ability  to 
reeoKiii/e  obstacles  upon  tlu-  tracks.  S(kk) 
w.  Pro  Am  In.st  of  I'.lee  l'".n.L,M-s — [ulv.  loio. 
No.   T52S1   l-\ 

Interurban. 

Winnipeg:,  Selkirk  &  Lake  Winnipeg  In- 
terurban Railway.  Brief  illustrated  de- 
scription. i()0()  w.  I^lec  Ky  Jour — July  2, 
19 10.     No.  15.^16. 

The  1200-Volt  I).  C.  Interurban  Lines 
of  the  Milwaukee  l^lcctric  Railway  & 
Light'  Company.  Illustrated  description  of 
the  scheme  of  electrification,  rolling:  stock, 
substations,  and  construction.  3500  w. 
Elec  Ry  Jour — July  16,   1910.     No.   15606. 

Locomotives. 

The  Design  of  the  Electric  Locomotive. 
N.  W.  Storer  and  G.  M.  Eaton.  A  state- 
ment of  the  problem  as  viewed  by  the  au- 
thors, discussing- a  few  of  the  fundamental 
principles  on  which  the  design  should  be 
based.  Ills.  8500  w.  Pro  Am  Inst  of 
Elec  Engrs — July,   1910.     No.   15283  E. 

Edison  Electric  Locomotive  No.  2. 
Frederick  A.  Scheffler.  Illustrated  de- 
scription. 1200  w\  Elec  Rev,  N  Y — July 
23,  1910.     No.  15868. 

Steam  Turbine  Electric  Locomotive.  Il- 
lustrated description  of  the  Reid-Ramsay 
turbo-electric  locomotive.  700  \\.  Engr, 
Lond — July  8,  1910.    No.  15683  A. 

The  Reid-Ramsay  Electro-Turbo  Loco- 
motive. Illustrations  with  brief  descrip- 
tion. 300  w.  Engng — July  8,  1910.  No. 
15674  A. 

See  also  Canal  Haulage,  under  STREET 
AND  ELECTRIC  RAILWAYS. 

Melbourne. 

Melbourne  Electric  Transit.  An  illus- 
str^ted  account  of  the  Prahran-Malvern 
tramway,  recently  completed  at  a  cost  of 
£87,000.  3000  w.  Aust  Min  Stand — May 
25.  19 10.    No.  15503  B. 

Monorail. 

The  Elementary  Theory  of  the  Gyro- 
scope in  the  Brennan  Monorail  Car.  Ed- 
ward V.  Huntington.  A  clear  statement 
of  the  elementary  principles  of  the  gyro- 
scope, and  its  application  to  the  Brennan 
monorail  car.  Ills.  4000  w.  Eng  News — 
July  21.  1910.    No.  15804. 

Motor  Gears. 

Railway  Motor  Gears  and  Pinions.  T. 
\V.  Williams.  Abstract  of  a  paper  read 
at  meeting  of  the  St.  Ry.  Assn.  of  N.  Y. 
State.  Investigates  causes  of  rapid  wear 
and  means  of  strengthening.  3000  w. 
Elec  Ry  Jour — July  2,  19 10.     No.  15318. 

Operation. 

Regulation  of  Transportation  Ser\  ice 
bv  the  Metropolitan  Street  Railwav,  New 
York.  A  description  of  the  transporta- 
tion service  and  its  regulation.  5.500  w. 
Elec  Ry  Jour — July  2,  1910.     No.  15315. 


Improved  Operation  of  the  Brooklyn 
Bridge.  J'"xi)lains  changes  that  have 
brought  about  excellent  results  in  expedit- 
ing the  congested  traffic.  Also  editorial. 
3(KK)  w.   I'.ng  Rec— June  11.  J910.   No.  14690. 

Power  iCconomy  in  Electric  Railway 
r)peration— Coasting  'i'ests  on  the  Man- 
hattan Railway,  New  York.  H.  St.  Clair 
J'utmmi.  Describes  tests  made  on  the 
.Manhattan  b'Jevated  Division,  New  York, 
in  which  a  clock  was  used  to  record  the 
amount  of  cr)asting  employed,  the  object 
being  to  obtain  a  better  manipulation  of 
the  trains  with  resulting  economy  in  the 
use  of  .power.  4500  w.  Pro  Am  Inst  of 
YAqc  Engrs — July,   1910.     No.   15276  E. 

I'xonomy  of  Car  Operations.  Cyril  J. 
Hopkins.  Aims  to  show  quantitatively  the 
value  of  coasting  in  terms  of  change  in 
average  speerl,  and  running  time,  and  to 
discuss  the  value  of  anti-friction  bearings. 
Ills.  4000  w.  Pro  Am  Inst  of  Elec  Engrs 
— July,  19 10.  No.  15277  E. 
Service. 

The  Street  Railways  of  Some  German 
Cities  and  of  Some  American  Cities  A 
comparison  of  the  service,  to  the  disad- 
vantage of  American  lines.  3500  w.  Eng 
News — July  28,  1910.  No.  16029. 
Single-Phase. 

Ihc  Single-Phase  Railway  Between 
Rotterdam,  the  Hague,  and  Scheveningen. 
C.  Van  Langendonck.  Illustrated  de- 
scription. 2000  w.  Ry  Age  Gaz — July  8, 
1910.  No.  15471. 
Subways. 

Boston  Elevated  Railroad  Company's 
New  Tunnel.  Illustrates  and  describes  the 
uses  made  of  electricity  in  the  construc- 
tion of  the  Cambridge  subway.  4000  w. 
Elec  Wld — July  28,  1910.     No.  16019. 

Report  on  Pittsburgh  Subway.     Bion  J. 

Arnold.    Abstract  of  a  preliminary  report 

on  the  possibilities  for  rapid  transit.    2000 

w.    Ry  Age  Gaz — July  22,  1910.    No.  15832. 

Track  Construction. 

Standardization  of  Track  Construction 
in  Paved  Streets.  Benjamin  E.  Tilton. 
Abstract  of  paper  read  before  tlie  St.  Ry. 
Assn.  of  N.  Y.  State.  Discusses  the  founda- 
tion, substructure,  and  superstructure,  and 
the  general  standards  appliable  to  cities  of 
ordinary  size.  3000  w.  Elec  Ry  Jour — 
Julv  2,  Tpio.  No.  15319. 
Trolley  Lines. 

Brooklyn  Line  Department — Efficiency 
Features  of  Construction  and  Mainten- 
ance. Illustrates  and  describes  the  con- 
struction used  for  the  ordinary  type  of 
overhead  trolley  lines,  with  an  explana- 
tion of  the  system  of  records,  2000  w. 
Elec  Ry  Jour — July  23,  1910.  No.  15823. 
Valuation. 

The  Appraised  Value  of  the  Electric 
Street  Railways  of  Detroit.  Mich.  Ab- 
stract of  the  report  of  Frederick  T.  Bar- 
croft.  3500  w.  Engng-Con — July  6,  1910. 
No.  I54as. 
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Alliancc   Industrielle.     m.      Hrussels, 

American    Architect,     w.      New   York. 

Am.  Engineer  and  R.  R.  Journal,     m.     New  York. 

American  JI.  of  Science,   m.   New  Haven,  U.   S.   A. 

American  Machinist,     w.     New  York. 

Anales  de  la  Soc.  Cicn.  Argentina,  m.  Uuenos  Aires. 

Annales  des   Ponts  et  Chaussecs.     m.     Paris. 

Ann.  d  Soc.  Ing.  d  Arch  Ital.     sin.     Rome. 

Architect.     W.      London. 

Architectural    Record,     m.     New    York. 

Architectural    Review,     s-q.     lloston. 

Archit<et's  and  lUiilder's  Magazine,   m.   New   York. 

AuBtralian   Mining   Standard,     w.     Melbourne. 

Autocar,     w.     Coventry,  England. 

Automobile,     w.     New  York. 

Antomotor  Journal,     xv.      I,oi\don. 

I'.rton  und  Eiscn.     qr,     \"nr\ua. 

Hoiler  Maker,     tn.     New  York. 

Hrass   World,     tn.      Uridgeport,   Conn. 

I'rii  kl)uilder.      tn.      lloston. 

Hiillder.     tt.     London. 

Hull.   Bur.   of  Standards,     qr.     Washington, 


Ihilletin  de  la  Societe  d' Encouragement,   in.  Paris. 
lUilletin  of  Dept.   of  Labor,      b-in.     Washington. 
lUill.   of  Can.   Min.    Inst.     qr.      Montreal. 
Hull.   Soc.    Int.  d'Kleclriciens.      *»i.     Paris, 
llulletin  of  the  Univ.  of  Wis.,   Madison,   U.   S.   A. 
Hull.   Int.    Railway  Congress,     in.     llrusscls. 
Hull,  Scien.  de  IWssn.  des  Elcves  des  Ecolcs  Spec. 

in.      Liege. 
Mull.   Teeh.  tie  la  Suisse  Romande.   s-in.   Lausanne. 
California  Jour,  of  Tech.     m.      Herkeley,  Cal. 
Canadian    .Xieliitict.      in.      Toronto. 
Canadian   I'.leetrical  News.     m.     Toronto. 
Canadian   Engineer,     w.     Toronto  and  Montreal. 
Canadian   Mining  Journal,     hw.     Toronto. 
Cassier's  Magaxine.     in.     New  York  and  Londor. 
Cement,      in.      New  York. 
Cement   Agi-.      in.     New   York. 
Central    Station,     tn.     New  'S'ork. 
Chem.    Met.    Soc.    of    S.    Africa,    in.    Johannesburg. 
Clay  Record,     sin.     Chicago. 
C(»Iliery  (iuardian.     w.     London. 
Commercial    Vehicle,     m.     New  York. 
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Coniprossid   Air.      mi.      New   York. 

Comptcs  Ri-n<lu.s  dr  1'  Acad,  dcs  Scicncf '-    :t>    I'.iris. 

Cornell   Civil   Knginccr.     tn.      Ithaca. 

Deutsche   nauzcitiiiiR.      btv.      lUrlin. 

Die   Tiirhiiu-.      s-ni.      I^crlin. 

Domestic   KiifjiiucrinK.      tc.      ("liicaKo. 

Kconomic  (u-olony.      >m.      New   Haven,  Conn. 

Electrical   .N^c.     mi.     New  York. 

Electrical    Ktigineer.     tii.     London. 

Electrical    EngineerinR.      «>.      I.omloii. 

Electrical   Review,      w.      London. 

Electrical    Urvirw.      xc.      New   York. 

Electric  Journal,      mi.      Pittsburg,   Pa. 

Electric  Railway  Journal,     w.     New  York. 

Electrical  World.      «'.      New  York. 

Electrician,     w.     London. 

Electricien.      «'.      Paris. 

Elektrischc  Kraftbetriebc  u   Bahncn.   iv.    Munich. 

Elcktrochemischc   Zcitschrift.      mi.      Ikrlin. 

Elektrotechnik  u   Mascliinenl)au.     w.     X'ienna. 

Elektrotcchnischc    Rundschau,     w.      Potsdam. 

Elcttricita.      w.      Milan. 

Engineer,     w.     London. 

Engineering,     w.     London. 

Engineering-Contracting,     w.     New    York. 

Engineering  Magazine,  vi.  New  York  and  London. 

Engineering  and   Mining  Journal,   w.   New  York. 

Engineering  News.   w.   New  York. 

Engineering    Record,      w.     New    York. 

Eng.  Soc.  of  Western  Penna.  mi.  Pittsburg,  U.  S.  A. 

Foundry,     in.     Cleveland,  U.   S.  A. 

Genie  Civil,     w.     Paris. 

Gicsserei-Zcitung.     s-iii.     Berlin. 

Glasers   Ann.    f   Gcwerbe   &   Bauwesen.   s-iii.    Berlin. 

Heating   and   Ventilating   Mag.   vi.   New   York. 

Horseless  Age.     W.      New   York. 

Ice  and  Cold   Storage,     in.     London. 

Ice  and  Refrigeration,     mi.     New  York. 

II  Cemcnto.     s-ni.     Milan. 

Industrial  World,     w.     Pittsburg. 

Ingegncria  Ferroviaria.     s-in.     Rome. 

Ingenicur.     w.     Hague. 

Insurance   Engineering,      mi.      New   York. 

Int.   Marine  Engineering,      in.      New  York. 

Iron  Age.     w.     New  York. 

Iron  and  Coal  Trades   Review,     w.     London. 

Iron  Trade  Review,     w.     Cleveland,  U.  S.  A. 

Jour,  of  Accountancy,     in.     N.  Y. 

Journal   Asso.   Eng.    Societies,     m.        Pliiladtlphia. 

Journal    Franklin    Institute,      in.      Pliiladcli)Iiia. 

Jour.   N.   E.   Water  Works  Assn.     qr.      Boston. 

Journal   Royal   Inst,   of   Brit.    Arch.      s-q.      London. 

Jour.    Roy.   United   Service   Inst.     mi.     London. 

Journal  of    Sanitary    Institute,      qr.      London. 

Jour,    of    South    African    Assn.    of    Engineers,     in. 

Johannesburg,   S.   A. 
Journal   of  the   Society   of  Arts.      w.      London. 
Jour.   Transvaal    Inst,   of   Mcch.    Engrs..   Joiianne.s- 

burg,    S.    A. 
Jour,  of  U.  S.  Artillery,  b-ni.  Fort  Monroe,  V.  S.  A 
Jour.  W.  of  Scot.  Iron  &  Steel  Inst.   mi.  Glasgow. 
Journal   Western    Soc.    of   Eng.     b-m.     Chicago. 
Jour,  of  Worcester  Poly.  Inst.,  Worcester,  U.  S.  A. 
Locomotive,      mi.      Hartford,   U.    S.   A. 
Machinery,     in.     New   York. 
Manufacturer's  Record,     w.     Baltimore. 
Marine   Review,     in.     Cleveland,   L^    S.    A. 
Mechanical    Engineer,     w.     London. 
Mechanical    World,      w.      Manchester. 
Mem.  dc  la  Soc.  des  Ing.  Civils  dc  France,  wi.  Pans. 


Metallurgical  and  Chem.   EiiRnif.  mi.   New  York. 
.Metallurgic.     to.      Paris. 
Metal    Worker,      w.      New   York. 
Mines  and  Minerals,     tn.     Scranton,   V.   S.  A. 
Mining  and  Sci.    Press,     w.      San   Francisco. 
Mining   Journ.'d.      w.      London. 
Mining    .\Iagaziiu-.      mi.      London. 
Mining  World,     w.     Chicago. 

Mittheilungen    des    Yereins   fiir   die   Fordcrung   d<i 
Local-   und   Strassenbahnwesens.      mi.      \'icnna. 
Municijial   Engineering,   mi.   Indianapolis,  U.  S.  A. 
Municipal  Journal   and    Engineer,  w.   New  York. 
Nautical    flazette.      «/.      New    York. 
New  Zealand   Mines   Record.     «i.     Wellington. 
Oest.  Wochenscii.  f.  d.  OefT.  Baudienst.     w.     X'ieiina. 
Oest.    Zeitschr.    Berg-    &    Hiittenweseii.    w.    N'ienna. 
Plumber  and   Decorator,  fii.   London, 
Power  and   The   Engineer,   w.   New   York. 
Practical   Engineer,     w.     London. 
Pro.  Am.   Ins.   Electrical   Eng.   m.   New  Vork. 
Pro.    Am.    Ins.    of    .Mining    Eng.    in.    New   Y'ork. 
Pro.    Am.    Soc.    Civil    Engineers,    vt.    New   York. 
Pro.  Am.  Soc.  Mech.   Engineers,  in.  New  York. 
Pro.  Canadian  Soc.  Civ.  Engrs.   mi.  Montreal. 
Proceedings  Engineers'  Club.     qr.     Philadelphia. 

Pro.     Engrs.     Soc.    of    Western    Pennsylvania,    in. 
Pittsburg. 

Pro.  St.  Louis  R'way  Club.  mi.  St.  Louis,  U.  S,  A. 
Pro,   U.   S.   Naval  Inst.  qr.  Annapolis,  Md. 
Progressive  Age.     s-m.     New  York. 
Public  Works,   qr.   London. 
Quarry,     mi.      London, 

Queensland    Gov.    Mining    Jour.        mi.        Brisbane, 
Australia. 

Railway    Age    Gazette.       mi.       New    York. 
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Corrosion. 

The  Corrosion  and  Preservation  of 
Iron  and  Steel.  By  Allerton  S.  Cushman 
and  Henry  A.  Gardner.  Size,  9  by  6  in. ; 
PP-»  373-  Ills.  Price,  $4.  New  York: 
McGraw-Hill   Publishing  Company. 

A  large  part  of  this  work  is  devoted  to 
the  presentation  of  the  results  of  Dr. 
Cushman's  researches  in  the  laboratory  of 
the  United  States  Office  of  Public  Roads 
which  led  to  the  formulation  of  the  elec- 
trolytic theory  of  corrosion.  All  of  this 
material  has  already  been  published  in 
official  bulletins  but  not  in  such  complete 
detail  as  in  the  present  volume.  Dr.  Cush- 
man's collaborator  is  Director  of  the  Sci- 
entific Section  of  the  Paint  Manufac- 
turers' Association  of  the  United  States. 
The  practical  application  of  the  electro- 
lytic theory  of  corrosion  to  the  problem 
of  preservation  is  clearly  demonstrated, 
and  the  second  part  of  the  book  sum- 
marizes present  knowledge  as  to  the 
properties  of  the  various  pigments,  paints 
and  other  protective  coatings  as  stimula- 
tors or  inhibitors  of  corrosion.  The 
chapter  headings  are:  The  Problem  of 
Corrosion;  Theory  of  Solution;  Theory 
of  Corrosion;  .Application  of  Electrolytic 
Theory;  The  Inhibition  and  Stinuilation 
of  Corrosion;  The  Technical  Protection 
of  Iron  and  Steel;  Relation  of  Pigments 
to  the  Corrosion  of  Iron;  Recent  I'ield 
Tests  on  Prf)tective  Coatings  for  Iron  and 
Steel;  Paints  for  Various  Purposes;  'I'he 
Testing  and  Design  of  Protective  Paints; 
Properties  of  Pigments;  and  The  Prop- 
erties of  Paint  Vehicles.  Appendices  give 
a  bibliography  and  a  report  of  .-i  discus- 
sion before  the  American  Institute  of 
Mining  ICngineers  on  the  Corrosion  of 
Water  Jackets  of  Copper  Blast  iMirnaces. 
The  volume  is  api)ropriafely  dedicated  to 
the  memory  of   Dr.  Charles   B.   I)u<llev. 

Roads. 

I)u>l  Preventives  and  Road  Binders.  Bv 
Prevost  Hubbard.  Size,  <)  by  ()  in.;  pp., 
4K).  Ills.  Price,  $.^.  ij/().  New  York: 
John  Wiley  &  Sons;  London:  Chapman  & 
Hall. 

This  timely  work  aims  to  furnish  roa<l 
engineers  with  a  working  knowledge  <»f 
the  characteristic  properties  of  dust   pre- 


ventives and  road  binders  now  in  use, 
and  to  develop  certain  fundamental  prin- 
ciples relative  to  their  selection  and  appli- 
cation. The  conclusions  presented  are 
based  upon  five  years'  field  and  laboratory 
experience  as  Assistant  Chemist  in  the 
United  States  Office  of  Public  Roads. 
The  author  admits  that  practice  in  dust 
prevention  has  not  yet  been  standardized, 
that  there  is  much  yet  to  be  learned  re- 
garding the  effect  of  certain  properties 
of  road  binders  upon  their  practical  use- 
fulness. It  is  unquestionable,  however, 
that  an  authoritative  summary  of  the  es- 
tablished facts  was  needed,  which  the 
present  volume  seems  adequately  to  offer. 

Shop  Practice. 

Engineering  Workshop  Machines  and 
Processes.  By  F.  zur  Nedden.  Trans- 
lated and  Revised  by  John  A.  Davenport. 
Size,  8->4  by  5^  in.;  pp.,  216.  Ills.  Price, 
$2.  New  York:  D.  Van  Nostrand  Com- 
pany. 

The  sub-title,  "A  Handbook  for  the 
ITse  of  Students  and  Others  Taking  the 
Workshop  Training  Reconunended  by  the 
Institution  of  Civil  Engineers,"  indicates 
the  scope  of  this  work.  It  is  a  translation 
and  adaptation  to  suit  the  needs  of  Eng- 
lish engineering  apprentices  of  certain 
])arts  of  a  German  work  written  to  assist 
during  their  "practical  year"  the  "volun- 
teers" who,  in  the  German  educational 
system,  interpolate  twelve  months*  work- 
shop experience  between  school  and  utii- 
versity.  The  intention  of  the  .luthor  and 
translat(^r  has  been  to  set  out  in  a  ccm- 
densed  but  intelligible  form  those  matters 
which  a  young  engineer  entering  a  shop 
for  the  lirst  time  will  freciuently  find  to  he 
assumed  by  those  around  him  in  the  shop 
as  known  already.  Ihe  subjects  dealt 
with,  after  a  brief  introductory  chapter 
on  the  efficiency  of  engines  and  machines, 
include:  the  modern  engineering  works; 
materials  of  constructicMi ;  foimdry  and 
p.itlern  shop;  forging;  the  machine  shop; 
nie.isnring  and  marking-ofT;  and  fitting, 
erecting  and  testing.  .An  introduction  is 
contributed  by  Sir  .Alexander  B.  V\^  Ken- 
nedy, and  an  appendix  contains  the  re- 
port on  the  education  and  traim'ng  of  en- 
gineers adopted  bv  the  Council  of  the  In- 
stitution of  Civil  Engineers. 
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